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.Science : an Elementary Introduction to Meteon)logy, 
F. W. Henkel, 102 ; Results of Mfdeorological Ob- 
servations at the Radcliffe Observatory, Oxford, 

1900-05, Dr. .A. Rambaut, F.R.S., 428; on Meteoro- 
logical Research, Dr. H. N. Dickson, 470; Obstacles 
to the Progress of Meteorology, Prof. Clt'veland Abbe, 
595 

Special: Electrical Manifestations of Storms and ('yclones, 
Origin of, G. Le tradot, 133 ; Forerastin ^ Weather, 

Dr. W. N. .Shaw, F.R.S. , dV! Hugh Robert Mill, 573: 

Halos, Solar, and Brocken Spectres, W. Larden. 30^ ; 
Observation of .Solar Halos in .Africa, .Anon., J. G. 
Orchardson, 331) ; Pressure and 'remperature in a 
Column of .\ir. Statical f'hangcs of, that accompany 
('hanges of Pressure at the Bottom, W. 11 . Dines, 
303; Pain and Snow at the Observation Stations of the 
Charcot Antarctic F.xpf?dition, Ammonia in the, A. 
Mlintz, E. Laine, 33 ; Storm in North Sea, Behnviemr 
of Heavy, iS ; Szviss Observations, 1864-1 ()oo, 542 ; 
Temperature, Causes and Effects of Variation in the 
Range of, Dr. and Mrs. J. R. Sutton, 166; sec also 
.Atmosphere, Climatology, Frost, Wind. 

Metric System adopted in .Siam, 489 
Microbiology, sec Fermentation 

Microkinemalographv, J. E. Barnard, the Writt r of the 
Article,** 312 

Microscopic Objectives and Accessories, New, 329 
Microscope Stands, 245, 351; J. Rheinberg, 348; J. -A. 1.. 
Sutcliffe, 378, 587; J. E. Barnard, 412; H. C. Cbadwitk, 
448; “ F.R.M.S.,*’ 515; F. R. Brand. 549, 587 
Milk : Milk of Indian Cows, Messrs. Meggitt and Mann, 
491 ; Machine-drawn versus Hand-drawn Milk, N. 
Macdonald, 539 

Mineralogy : Rfile of Water in Minerals, Dr. W. W. 
Coblcntz, 52 ; Dufrenoysite, associated with .S<*ligmannite, 
from the Binnental, R. H. Solly, 165 ; Striiverite from 
the Malay States, T. Crook and S. j. Johnstone, 165 ; 
Occurrence of Ankerite in Coal, T. Crook, 165 ; Supposed 
New Mineral from Du Toit*s Pan, Kimberley, B. de 
St. J. Van der Riot, 166 ; the Worid*s Minerals, L. J. 
Spencer, 242; Mineralogy, Dr. F. H. Hatch, 513; 
Flotation of Minerals : Oil Attachments, K. .A. Slickle, 
530 

Mining : Unwatering Tresavean Mine, C. Br.'ickenbury, 
470; .Stoping at the Calamon Mine, E. P. C. Sullivan, 
47 * 

Mitosis, Reappearance of the Nucleolus in, E. J. Sheppard, 
86 

Molecular .State of Bodies in Solution, New Hypotheses, 
P. Girard and V. Henri, 133 ; Mechanics of the Water 
•Molecule, Dr. R. A. Houstoun, 401 
Mosses of New Zealand, Some, H. N. Dixon, 267 
Moth Nonagria neurica, Messrs. Porritt and Bankes, II. M. 
Edelsten, 89 

Motors, Balancing of, L. Lecornu, 268 
Mould. Aspergillus niger, Manganese and Formation of 
Conidia of, G. Bertrand, 373 ; Influence of Suppression 
of Zinc on Secretion of Sucrase by, M. Javlllicr, ‘573 ; 
see also Botany 

Museums : Preserving and Cleaning Antiquitie.s, O. A. 
Rhousopoulos, 86 ; La Plata Museum, Dr. Moreno, Dr. 
E. H. Ducloux, 395 

.Mythological Study, .S. Reinach, 17 • 



Nature, "] 
April «i, 191 2 J 


Index 


XXIX 


Natural History : Animal Sanctuaries in Labrador, Lieut. - 
Col. W. Wood, 60; Natural History of Tyneside, L. Gill 
and others; 158 ; Natural History and Antiquities of 
Selbornc, Gilbert White, 174; “ My Tropic Isle,** E. J. 
Banficld, 283 ; Man and Beast in Eastern Ethiopia, J. 
Bland-Sutton, Sir II. H. Johnston, G.C.M.G., K.C.B., 

Natural Selection in Man, E. C. Snow, 361 
Nature Study : the Adventures of Jack Rabbit, R. Kcarton, 
Grace Kearton, 174; the Process of the Year, H. 11 . 
Brown, 209; Methodical Nature Study, W. J. Claxton, 
41 1 ; In the Guiana Forest : Studies of Nature in relation 
to the Strufjglc for Life, J. Rodway, 518; a Nature 
Calendar, Gilbert White, 584 

Nautical Almanacs : International Conference at Paris, 149 
Navy : Admiralty Reorganisation, 353 
Newfoundland, Physiography of, W. H. Twenhofel, 594 
New Zealand Scenery Preservation Board, 17 ; New 
Zealand, Sir Robert Stout, K.C.M.G., and J. Logan 
Stout, 75 

Nitrorellulose Industry, Dr. E. C. Worden, 69 ; Action of 
Heat on Nitrocellulose, R. Fric, 403 
Nifrogen ; Commercial Manufacture of Pure Nitrogen, G. 
Claude, 33 ; a Chemically Active Modification of Nitrogen 
produced by the Electric Discharge, Hon. R. J. Strutt, 
97, 537; Spectroscopic Investigations in connection with 
the Active Modification of Nitrogen, Hon. R. J. Strutt 
and A. Fowler, 198 ; Methods of Observation of Dissocia- 
lion of Nitrogen Peroxide, A. Colson, 573 
Norsemen in America : Lecture at the Royal Geographical 
Society, 51 

North Sea Herrings, J. Hjort and li). Lea, 523 
Nutrition: Lipoids and Nutrition, Prof. Stepp, 157; 
Nutritional Value of Individual Proteins, Dr. J. R. 
Osborne, Dr. L. B. Mendel, Edna L. Ferry, 18 1 


Ophthalmic Practice, an International System of : Thcra- 
pi Litics, Dr. A. Darier, S. Stephenson, 137 
Osmosis, the Mechanism of, E. Fouard, 269 
Oxygen : Apparatus of Precision for the tjse of Oxygen 
Gas in Physiology and Therapeutics, R. Bayeux, 166 
Oysters: Crcpidula fornicata, the “Slipper lampet,** Dr. 
J. Murie, 132 ; Feeding Habits of Crepidiila, J. H. 
Orton, 213; Discovery of Later Stages of the Free- 
swimming Larva of the Canadian Oyster, Dr. J. Stafford, 
450 : Purification of Oysters in Filtered Artificial Sea- 
water, E. Bodin, 373 

Ozone, Physiological Influencos of, L. Ilill and M. Flack, 
233 : Industrial Uses of, Dr. F. Molhvo Perkin, 551 


Paef?-lenglh and Stature, Relation, Prof. Hammer, 457 
Palasobotany : History of Fossil Botany, Dr. D. 11 . Scott, 
18; the Evolution of Plants, Dr. D. H. Scott, F.R.S., 
39 ; the Palaeozoic Fern Zygopieris Grayi, Dr. D. H. 
Srott, 132 ; a Suggested Reform in Pal.Teobotany, Dr. 
Marie C. Stopes, 168 ; Forhesia canccllata, gen. et sp. 
nov.. Prof. T. Johnson, 23c: Floras of the Irish Car- 
boniferous Rocks : Ballycastlc, Antrim, E. A. Newell 
Arber, 337 

Pabeolithic Paintings near Valencia, l’Abb6 H. Breuil, 562 
Palrcontology : Devonian Fauna of the Ouray Limestone in 
Colorado, E. M. Kindle, 21 ; California, Paleontology of 
. the Coalinga District, R. Arnold, 21 ; Fauna of the Phos- 
phate Beds of the Park City Formation in Idaho, 
. Wyoming, and Utah, G. H. Girty, 21; Cambrian Fauna 
on the North American Continent, C. D. Walcott, 22 ; 
Blattidm of the Commentry Coal-measures, F. Meunier, 
f>7 ; Palaiontologia Indica : Mollusca of the Ranlkot Beds of 
Sind, M. Cossmann and G. Pissarro, E. W. Vredenburg : 
Fauna of the Spiti Shales, Prof. Dr. V. Uhlig, 531 ; 
Lower Tertiary Mollusca of the Fayum Province of 
.Egypt : Presidential Address, R. Bullen Newton, 338 ; 
Permian Vertebrata of North America, Dr. E. C. Case, 
‘jf'a ; Gibraltar Cave Exploration, Dr. W. L. H. Duck- 
worth, 604 

Papua, Expedition into the W’estern Part of : Royal Geo- 
graphical Society Lecture, Hon. M. Staniforth Smith, 525 
Parabolic Mirrors, Testing, T. Thorp, 132 
Paralysis, Infantile, 85 


Parasites of Equine Biliary Fever, Prof. Nuttall, 605 
Paris Academy of Sciences : Prize Awards, 327 ; Prizes 
proposed for 1913, 359 

Parliament, In and Out of : Reminiscences, the Right 
Hon. R. Farquharson, P.C., 546 
Pathology : Growth Changes in Acromegaly, Prof. A. Keith, 
50; Aids to Pathology, Dr. H. Campbell, 106; Ventila- 
tion of the Lung in Chloroform Narcosis, G. A. Buck- 
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during Germination of Seeds, MM. Ravenna and Vecchi, 

Pigments : Melanie Pigments of .Animal Origin, M. Piettre, 
33 ; the A’ellow Pigment of Egg-yolk, Drs. Willstatter 
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Index of, 489 ; see also Bacteriology 
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ment in the United States, 101 : Farm and Garden 
Rule-book : a Manual of Ready Rules and Reference., 
512; Bricker (Garland A.), Teaching of Agriculture in 
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380 ; Encyclopaedia Britannica : Collection of Articles 
(loose sheets) dealing with Ancient History and 
Archaeology, from the New (nth) Edition, 342; 
Fewkes (J. W.), Preliminary Report on a Visit to the 
Navaho National Monument, Arizona, Dr. A. C. 
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Hall, 475; Sollas (Prof. W. J., F.R.S.), Ancient 
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his Friends, 480 
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Susswassers, G. S. West, 277 ; Doflein (Prof. F*.), 
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Duthie (J. F.), Flora of the Upper Gangetic Plain and 
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Henry G. Greenish, 137; Massart (Dr. J.), Recueil de 
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Bru.xelles), Tome Suppiymentaire vii. bis, 599 ; Spalding 
(Mrs. E. S.) and Prof. D. T. Macdougal, the Water- 


balance of Succulent Plants, 249; Thompson (H. S.), 
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310 

Chemistry : Abcgg (R.)» Fr. Auerbach, and R. Luther, 
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Science, 410; Bailey (Dr. G. H.) and H. W. Bausor, 
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Harker, F.R.S., 344; Collins (Hawksworth), the Rela- 
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Chemical Phenomena in Life, 241 ; Fay (Prof. 1 . W.), 
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lehre und ihre Anwendung auf die Probleme der 
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Theoretical Chemistry from the Standpoint of 
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A. E. H., F.R.S.), Crystallography and Practical 
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F.R.S.), Crystals, 439 
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Prof. J. Wertheimer, 587 ; Gordon (Mrs. Ogilvie, Con- 
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the International Council of Women, 498 ; the London 
University Guide and University Correspondence 
College (Calendar, 1912, 75 

Engineering : C'ocq (G. Lcinekugcl Ic), Fonts Suspendus, 
442 ; Fiegel (Max D.), das Panamakanal, 141 ; Taylor 
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Ethnology: Churchill (Wm.), Beach-la-mar: the Jargon 
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F.R.S., 527 

Evolution and Heredity : Baur (Prof. E.), Einfiihrung in 
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F.R.S., 36 ; Bernard (H. M.), Matilda Bernard 
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Wcchsol des orgaiiischcn Gcschehens, Prof. Arthur 
Dondy, F.R.S., 371 ; Tainnics (Tinoh das \’«‘rhaltcn 
fluktuicrend vnriionder Mrrkmalc bei der Hastardierung, 
227; Willey (Dr. A., F.R.S.), Convergence in Evolu- 
tion,. 237 

Fermentation : Kossowicz (Prof. A.), Einfiihrung in die 
Mykologio der Nahrungsmittelgewcrbe, 377 ; Kossowicz 
(Prof. Alex.), Einfiihrung in die Mykologie dor Genuss- 
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F.R.S.. 57S 

Food: Osborne (J. B.) and Lafayette B. Mendel, Edna L. 
Ferry, the Nutritional Value of Individual Proteins, 
iSr ; Iluiehinson (Dr. Robert), Food and the Principles 
of Dietetics, Prof. J. S. Macdonald, 477 

Geoirraphy : a Handbook for Travellers in India, Burma, 
and Cevlon, 171 ; Bruce (Dr. W. S.), Polar Explora- 
tion. 30; Burrard (Colonel S. G.. R.E., F.R.S.), the 
General Report of the Operations of the Survey of 
India during the Survey Year 1909-10, 3S9 ; Fry 
(G. Cecil), Text-book of Geography. 5 ; Hilton-Simpson 
(M. W.), Land and Peoples of the Kasai : being a 
Narrative of a Two Years* Journey among the Savage 
Tribes of the South-Western Congo, Sir H. H. John- 
ston, G.C.M.G., K.C.B., 483; Howarth (O. J. R.), a 
Geography of It eland, 73 ; Markie (A.), Aberdeenshire, 
73 ; Mackinder (H. J.), the Nations of the Modern 
World. 73 ; Moreux (I’Abb^ Th.), PAssaut du Pole Sud, 
76; Nansen (Prof. F., G.C.V.O.), A. G. Chator, In 
Northern Mists : Arctic Exploration in Early Times, 
350: Newbigin (Dr. Marion L), Modern Geography, 
39 ; Noble (Rev. W. M.), Huntingdonshire, 73 : Rogers 
(J. D.), a Historical Geography of the British Colonies: 
Canada : Newfoundland, 441 ; Semple (Ellen C.), Influ- 
ences of Geographic Environment : on the Basis of 
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Geolof'y : (rockaync (Dr. L.), Rt?port on the Dune-areas 
of New Z(.'aland : their Geology, Botany, and Reclama- 
tion, Dr. Vaughan Cornish, 390; Cole (Prof. G. A. J.), 
the Changeful Earth : an Introduction to the Record 
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Note-book of Geological Illustrations, 74 ; Sorsbie 
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History: Haddon (Dr. A. C., F.R.S.), the W.anderings 
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his People : being the Speeches and Messages of his 
Majesty George V. as Prince and Sovereign, 209 ; 

Ma^ic : Frazer (Prof. J. G.), the Golden Bough: a Study 
in Magic and Religion : Part iii., the Dying God, A. E. 
Crawley, 203 

Mathematics : Fifty Useful Metric Equivalent Tables, 
107; Allcock (C. H.), Theoretical Geometry for B«r- 
ginners, 103 ; Baker (W. M.) and A. A. Bourne, a New 
Geometry, 207 ; Bartlett f Commander F. W.) and Prof. 
T. W. Johnson, Engineering Descriptive Geometry, 
103 ; Bolza (Prof. Oskar), Vorlesungen iiber Variations- 
rechnung, Prof. G. H. Bryan, F.R.S., 579; Bromwich 
(Dr. T. J. I’a. F.R.S.), Elementary Integrals: a Short 
Table, 444; Burnside (Prof. W., F.R.S.), Theory of 
Groups of Finite Order, 170 ; Cailler (€.), Sur la notion 
de Courbure, et sur quelques points de Geom<^trie 
infinit^simale non euclidienne, Prof. G. H. Bryan, 
F.R.S., 380; Calcutta Mathematiral Society, Bulletin, 
Prof. G. 11 . Bryan, 'F.R.S., 580; Carslaw (Prof. H. S.), 
Memorandum on the Tearhing of Elementarv Mathe- 


matics, 147; Chottoraj (Prof. K. P.), Algebra: Part ii., 
for the Use of .Students of Indian Universities, 207; 
Coates (J. V'. H.), a First Book of Geometry, 105; 
Dumont (Prof. E.), Grandeurs ct Nombres — Arith- 
m^tique G<^n^ralc, 274 ; Godfrey (C., M.V.O.) and 
A. W. Siddons, Solid Geometry, 103; Hall ( 11 . S.), a 
School Algebra, 105; Innes (Robert T. A.), a Logical 
Notation for Mathematics, Prof. G. 11 . Bryan, F.R.S., 
579 ; Kelvin, see heading Physics ; Kneser (Adolf), die 
Integralgleichungcn und ihre Anwendungen in der 
mathematischen Physik, Prof. G. H. Bryan, F.R.S., 
379; Lock (Rev. J. B.) and J. M. Child, a New 
Trigonometry for Schools and Colleges, 105 ; London 
County Council, Education Committee : Report of a 
Conference on the Teaching of Arithmetic in London 
Elementary Schools, 147 ; London Mathematical 
Society, Proceedings, Prof. G. H. Bryan, F.R.S., 580; 
Mukhop.idhyaya (Dr. S.), Parametric Coefticients in the 
Differential Geometry of Curves, 207 ; Partington 
(J. R.), Higher Mathematics for Chemical Students, 
74 ; Patterson (Prof. Geo. W.), Revolving Vectors, with 
Special Application to Alternating-current Phenomena, 
313; Scheffers (Prof. G.), Lehrbuch der Mathematik 
fur Studierende der Naturwissen.schaften und dor 
Technik : Einfiihrung in die Differential- und Inlegral- 
rcchnung und in die analytischc Geometric, Prof. G. 11 . 
Bryan, F.R.S., 379; Sociedad matem.-'itica espanola. 
Revista, Prof. G. H. Bryan, F.R.S., 3S0 ; Sommer 
(Prof. J.), Prof. A. L< 5 vy, Introduction a la Th^oric des 
Nombres Alg 4 briques, 443 ; Wargny (Prof. C.), Trigo- 
nometria Esf(?rica, 103; Weber (Prof. Heinrich), die 
partiellcn Differontialgleichungen der inathern.'itischen 
Physik, naeh Riemann’s Vorlesungen in fiinfter Auflage 
bearbeitet, Prof. G. H. Bryan, F.R.S., 379; Young 
(Prof. J. W.), W. W. Denton," Lectures on F..md;i- 
mental Concepts of Algebra and Geonu'try, 401^ 
Mechanical Science : Bnigg (Prof. Edward M.), Marine 
Engine Design, 4; Johnson (V. E.), Mechanics and 
.Some of its Mysteries, 140 ; McQuade (W.), Engines 
and Boilers Practically Considered : a Harulbook for 
Young Engineers, 37b; Martin (Prof. L. A., jun.). 
Text-book of Mcch.anics : vol. iii., Mechanics of 
Matf^rials, 276; Morley (Prof. A.) and W. Inchley, 
Elementary Applied Mechanics, 73 ; Smith (Prof. 
C. A. M.), a Handbook of Testing, 207 
Medical Science : Annual Report of Recent Advances in 
Pharmaceutical Chemistry and Therapeutics, Henry G. 
Greenish, 479 ; Appelt (A.), the Real Cause of Stammer- 
ing and its Permanent Cure : a Treatise on Psycho- 
analytical Linos, Prof. John G. McKendrick, F.R.S., 
407 ; Bashford (Dr. E. F.), Fourth Scientific. Report on 
the Investigations of the Imperial Cancer Research 
Fund, 138; Boyce (Sir Rubert W.), Yellow Fever 
and It'S Prevention : a Manual for Medical .Students 
and Practitioners, 416 ; Campbell (Dr. H.), Aids 
to PathoU)gy, 106 ; Crawfurd (Dr. Raymond), the 
King’s Evil, Sir T. Clifford Allbutt, K.C.B., F.R.S., 
169 ; Darier (Dr. A.), Dr. Walter L. Pyle (Editor), 
15 . Stephenson, an International .System of Ophthalmic 
Practice, 137 ; Eggeling (Prof, von). Physiognomic und 
Schaedel, 495 ; Evans (Dr. Willmott), Medical Science 
of To-day, 40 ; Friedcnthal (Dr. Hans, Editor) and 
others, Arbeiten .aus dem Gebiet der experimentellen 
Physiologic, 209 ; Hertz (Dr. Arlhur F.), the Goul- 
stonian Lectures on the .Sensibility of the Alimentary 
Canal, 273 ; Howard (Dr. L. O.), the House 41 y, 
Disease Carrier : an Account of its Dangerous Activities 
and of the Means of Destroying it, 343 ; Minot (Prof. 
C. S.). a L.'iboratory Text-book of Embryology, 347 ; 
Neuburger (Prof. M.), E. Playfair, History of Medicine, 
577 ' Pearson (Prof. Karl, F.R.S. ), E. Nettleship, and 
C. H. Usher, a Monograph on Albinism in Man, 441 ; 
Piitter (Prof. A.), Vcrgleichende Physiologic, 277 ; 
Ross (H. C.), J. W. Cropper, and E. H. Ross. .Further 
Researches into Induced Cell-reproduction and f'alicer, 
174 ; Royal Society : Reports of the .Sleeping .Si^ckness 
Commission, No. xi., 329; Terra (Dr. P*. de), 
Vergleichcnde Anatomic des menschlichen Gebisses und 
der Zahne der Vertebraten, 308; Tuke (Sir John B.) 
and Dr. J. Ritchie (Editors), Reports from the Labora- 
tory of the Royal College of Physicians, Edinburgh, 3 ii 
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Reviews and Our Bookshelf (con fin wed) : 

Metallurgy : Dicliinann (Carl), Allcyne Reynolds, the 
Basic Open-hearth Steel Process, 309; Friend (Dr. J. 
Newton), the Corrosion of Iron and Steel, 37 
Meteorology : Bonacina (L. C. W.), Climatic Control, 40 ; 
Bort (Teissercnc dc) and A. L. Rotch, Travaux de 
rObservatoirc de Trappes : Travaux de 1 ’Atmosphere 
Marine par Sondages Adriens Atlantique Moyen et 
R< 5 gion Intertropicale, E. Gold, 519; Hann (Prof. J.), 
Ilandbuch dcr Klimatologie, 542 ; Henkel (F. W.), 
Weather Science : an Elementary Introduction to 
Meteorology, 102 ; Knox (Alexander), the Climate cf 
the Continent of Africa, Sir II. H. Johnston, 
G.C.M.G., K.C.B., 305; Maurer (Jul.), R. Billwiller, 
jr., and C. Hess, das Klima der Schweiz auf (irund- 
lagc der . 37-jahrigen Beobachtungsperiode 1864-1900, 
542 ; Mazelle (E.), die tiiglichc Periode der Wind- 
♦ richtung und Windstarke nach den an(;mometrischcn 
Aufzeichnungen auf der Klippe Porcr, 218; Ranibaut 
(Dr. A. A., F.R.S.), Results of Meteorological Ob- 
servations made at the Radcliffe Observatory, Oxford, 
];>oo^5, 428; Shaw (Dr. W. N., F.R.S.), Forecasting 
vVeather, Dr. Hugh R. Mill, 575; Stok (Dr. J. P. van 
• Ir), on the Diurnal Variation of the Wind and the 
Atmospheric Pressure and their Relation to the Varia- 
'tion.of the Gradient, 218 >■ 

Mineralogy: Hatch (Dr. F. H.), Mineralogy, 513; 

Spent er (Leonard J.), the World’s Minerals, 242 
Nature Study and Natural History : Further Correspond- 
ence Relating to the Preservation of Wild Animals in 
Africa, Sir H. H. Johnston, G.C.M.G., K.C.B., 178; 
Baiifield (E. J.), My Tropic Isle, 283 ; Barton (F. T., 
M.K.C.V.S.), the Boy Fancier; being a Complete 
Manual of all Matters Appertaining to Domestic Pets 
.Suitable for the Youthful Fancier, 411 ; Bland-Sutton 
(J.). Man and Beast in Eastern Ethiopia, Sir H. H. 
Johnston, G.C.M.G., K.C.B., 346; Brown (H. H.), the 
Process of the Year : Notes on the Succession of Plant 
and Animal Life, 209; Claxton (W. J.), Methodical 
Nattire Study, 411; Claxton (VV. J.), Round the Year 
with Nature, A. E. Crawley, 47O ; Evans (A. H.), a 
Fauna of the Tweed Area, 545 ; Koarton (Richard), 
Grace Kearton, the Adventures of Jack Rabbit, 174; 
Mockler-Ferryman (Lieut.-Colonel A. F.), Confessions 
of a Robin, 209 ; Natural History Society of Norlhum- 
berlund, Durham, Newcastle-upon-Tyne, Transactions, 
158; Plassmann (Dr. J.) and others, Jahrbuch der 
Naturwissenschaften, 1910-11, 376; Rodway (J.), In 
th(! Guiana Forest : Studies of Nature in Relation to 
the .Struggle for Life, 518; White (Gilbert), G. E. 
Collins, the Natural History and Antiquities of Sel- 
horne, 174 ; White (Gilbert), Wilfred Mark Webb, a 
Nature Calendar, 584 

Palaeontology : Cossmann (M.) and G. Pi.ssarro, E. W. 
Vredenburg, Prof. Dr. V. Uhlig, Palaeontologia Indica, 
being Figures and Descriptions of the Organic Remains 
procured during the Progress of the Geological Survey 
of India, 531 

Philosophy : Bosanquet (Dr, B.), the Principle of Indi- 
viduality and Value; Gifford Lectures for 1911, 583; 
Butler (Nicholas Murray, President of Columbia Uni- 
versity), Philosophy, 209; Forbes (George, F.R.S.), 
Puppets : a Work-a-Day Philosophy, 4 ; Keyserling 
(Hermann Graf), Prolegomena zur Naturphilosophie, 
Dr. T. P. Nunn, 507 ; Ostwald (W.), T. Seltzer, 
Natural Philosophy, Dr. T. P. Nunn, 507 ; Solomon 
. (Joseph), -Bergson, 209 

Photography : the American Annual of Photography, 
1912, edited by Percy Y. Howe, 377; the British 
Journal Photographic Almanac and Photographer’s 
Daily Companion, edited by G. E. Brown, 310: 
Ca.sscll’s Cyclopiedia of Photography, edited by Bernard 
E. Jones, 409; Photograms of the Year 1911-12, edited 
Jjy Snowden Ward, 347 ; the Photographic Annual, 
1911-12, edited by A. D. Godbold, 277; Ward (Dr. F.), 
Marvels* of Fish Life Revealed by the Camera, 316; 
Wolf-Czapek (K. W., Editor) and others, Angewandte 
Photographic in Wisscnschaft und Technik, 275 
Physics, General : Corbin (H. E.) and 11 . M. Stewart, 
a Handbook of Physics and Chemistry, 107 ; Daniell 
(Dr. A.), a Text-book of the Principles of Physics, 510; 


Edser (E.), General Physics for Students, 3 ; Fison 
(Dr. A. H.), Notes on Practical Physics, 478; Fowlc 
(F. E.), .Smithsonian Miscellaneous Collections : Smith- 
sonian Physical Tables, Dr. J. A. Darker, F.R.S., 
477; Kaye (Dr. G. W. C.) and Prof. T. H. Laby, 
Tables of Physical and Chemical Constants, und some 
Mathematical Functions, Dr. J. A. Darker, F.R.S., 
477 ; Kelvin (the Right Hon. Sir William Thomson, 
Baron Kelvin, O.M., P.C., G.C.V.O.), Sir Joseph 
Larmor, Sec. R..S., Mathematical and Physical Papers : 
vol. vi.. Voltaic Theory, Radio-activity, Electrons, 
Navigation and Tides, Miscellaneous, 543 ; Magie 
(Prof. W. T.), Principles of Physics, 510; Reed 
(Prof. J. O.) and Prof. Karl E. Guthc, College Physics, 
478; Spinney (Prof. L. B.), a Text-book of Physics, 
510 

Physics, Electricity and Magnetism: Moos (N. A. b.), 
Magnetic Observations made at the Government Ob- 
servatory, Bombay, 1846-1905, 113; P^cheux (Prof. 

H.), les Lamp»s Icctriques, 512; Simon (Prof, 
li. Th.l, der elpklrische Lichtbogen : Experimrntal- 
vortrag, 512 

Physics, Heat: Jude (Dr. R. H.) and Dr. J. Sattcrly, 
Senior Hf^t, 107 

Physicst Light : Clay (Dr. R. S.), Treatise on Practical 
Light, 510; Pulfrich (Carl), Stereoskopisches Sehen und 
Me.ssen, 23 : Trotter (A. P.), Illumination : its Distri- 
bution and Mf‘asurem(*nt, 72 ; 

Physics, Mechanics: Gray (Prof. A., F.R.S.) and Dr. 
J. ( 5 . Gray, a Treatise on Dynamics, with Examples 
and Exercises, 578 ; Haupt (Dr. Phil. Otto), -Unter- 
suchungen iiber Oszillationstheoreme, Prof. G. H. 
Bryan, F.R.S., 579; Kbnigsberger (Leo), die Prinzipicn 
der Mechanik fur cine odei mehrere von den riiiim- 
lichcMi Koordinaten und d^r Zeit abhafigige Variabein, 
Prof. G. H. Bryan, F.R.S., 580; Marcolongo (Prof. 
R.), Prof. 11 . E. Timcrding, Theoretischc Mechanik, 
Prof. Gc II. Bryan, F.R.S., 580; Parker (G. W.), 
Elements of Mechanics, 207 

Physics, Sound: Lamb (Prof. Horace, F.R.S.), the 
bvnamical Theory of Sound, Prof. G. H. Bryan, 
F.R.S., 579 ; 

Psychology : Bohn (G.), la Nouvelle Psychologic Animale, 
Dr. William Brown, 173 ; Calkins (Prof. Mary Whiton), 
a First Book in Psychology, 139 ; Diirr (Prof. E.), 
Erkenntnisthcorie, 139 ; Pfungst (Oskar), Carl L. 
Hahn, Clever Hans (the Horse of Mr. Van Osten) : a 
Contribution to Experimental Animal and Human 
Psychology, Dr. \Villiam Brown, 173 ; Pillsbury (Prof. 
\V. B.), the Essentials of Psychology, 273 ; Thorndike 
(E. L.), Animal Intelligence : Experimental Studies, 
Dr. William Brown, 306; Welton (Prof. J.), the 
Psychology of Education, Prof. J. A. Green, 205 

Rubber: Braham (Frank), the Rubber- Planter’s Note- 
book, 242 ,* Lloyd (Prof. F. E.), “ Guayule ” (Par- 
theniiwi argentatiim. Gray), a Rubber-plant of the 
Chihuahiian DeSert, 215 

Sanitation : Kershaw (G. Bt'rtram), Modern Methods of 
Sewage Purification : a Guide for the Designing and 
Maintenance of Sewage Purification Works, Edward 

• Ardern , 544 

Science, General: St. Andrew’s University, Scientific, 

• Memorial Volume, 566; Stephenson (H. IL, Editor)^ 
Who’s Who in Science (International), 1912, 54O ; 
Thomson (Prof. J. Arthur), Introduction to Science, 
J39 ; Various Authors, Marvels of the Universe, 41 

Sociology : Bray (Reginald A.), Boy Labour and Appren- 
ticeship, 372 ; Evans (.Maurice S., C.M.O.), Black and 
White in South-east Africa ; a Study in Sociology, Sir 
H. H. Johnston, G.C.M.G., K.C.B., 408; Lapage (Dr. 
C. P.), Fecble-mindedness in Children of School Age : 
Appendix by Mary Dendy, 104; Sherlock (Dr. E. B.), 
Sir H. B. Donkin, the Feeble-minded, 104 

Sport : Fletcher (F. W. F.), Sport on the Nilgiris and in 
Wynaad, 379 ; Suffolk and Berkshire (the Earl of) and 
others, the Encyclopaedia of .Sport and Games, 45 

Technical Industries: Banks (Charles S.), a Manual of 
Philippine Silk Culture, 494; Cro.ss (C. F.), E. J. 
Sevan, and R. W. Sindall, W. N. Bacon, Wood Pulp 
and its Uses, C. Simmonds, 205 ; Jago (Wm.) and 
Wm. C. Jago, the Technology of Bread-making, 238; 
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Reviews and Our Bookshelf (continued) : 

Leather (J. \\.) and Jatindra Nath Mukorji, the Indian 
Saltpetre Industry, 330; Mulliken (Prof. S. P.), Identi- 
fication of the Commercial Oyestuflfs, Prof. Arthur G. 
Green, 230 ; Mosler (L. P.), die modernc graphische 
Repr6duktion : ein Fiihrer und Ratgeber durch das 
Gebiet de« Illustrationswcscns, 243 ; Trotman (S. R.), 
and K. L. Thorp, the Principles of Bleaching and 
Finishing of Cotton, 138 ; Worden (Dr. Edward C.), 
Nitrocellulose Industry, 69 

Veterinary Science: “Rangin,’* Lieut.-Colonel D. C. 
Phillott, the Faras-Nama-e Rangin ; or, the Book of 
the Horse, 172 

Vulcnnology : Daly (Reg. A.), the Nature of Volcanic 
Action, 70 

Zoology, Invertebrate : Annandale (Dr. N.), Dr. A. E. 
Shipley, F.R.S., Editor, the Fauna of British India : 
Fresh-water Sponges, Hydroids, and Polyzoa, 51 1 ; 
Austen (E. E.\ a Handbook of the Tsetse-flies [Genus 
Glossina], 204 : Caiman (Dr. W. T.), the Life of 
Crustacea, iSo: Fabre (J. H.), A. T. de Mattos, the 
Life and Love of the Insect, 106; Nuttall (G. I!. F.), 
C. Warburton, W. F. Copper, and L. E. Robinson, 
Ticks, 123 ; Sars (Prof. G. O.), an Account of the 
Crustacea of Norway, vol. v. : Copepoda Harpacti- 
coida, W. A. Cunnington, 276 
Zoology, Vertebrate: British Ornithological Club, 
Bulletin, edited by W. R. Ogilvie-Grant : Report on 
the Immigration of .Summer Residents, &c., 318; 
Osborn (Prof. Henry F.airfield), the Age of Mammals 
in Europe, .Asia, and North America, 135 : Regan 
(C. Tate), thr Fresh-wator Fishes of the British Isles, 
373 : Someren (Dr. R. A. L. van) and V. G. L. van 
Someren, Studies of Bird-life in Uganda, Sir H. H. 
Johnston. 374 : Westell (AV. P.), the Young Ornitholo- 
gist : a Guide to the Haunts, Homes, and Habits of 
British Birds. 352 

Roads ; Ro.'id-merai for Motor Traffic in Maryland, 22 ; 
Road Board Report. SS 

Robin, Confessions of a, Lieut.-Col. A. F. MoeWer- 
Ferryman, 200 

Rock Crystal : Cantor Lectures, Dr. A. E. H. Tutton, 
F.R.S., 261 : Correction, 201 

Rocky Mountain Explorations North of Yellow rie,ad Pass, 
Prof. J. Norman Collie, F.R.S., 4^3 

Rdntgen Radiations. Characteristic, R. Whiddington, 143 

Rdntgen Society, rresiclent!.al .Address, A. A, Campbell 
Swinton, loi 

Roses, H. R. Darlington, 444 

Royal Geographical Socie ty : Gf'ography of British Central 
Africa, .Sir .A. Sharpe, K.C.M.G., C.B., 195 

Royal Society : Alr-dal .Awards, 40 ; .Anniversary Meeting, 
181 : see Society 

Rubber : Guayuh- : a Rubber-plant of the Chihuahuan 
Df'sert, 213; the Rubbf-r-planter’s Notebook, F. Braham, 
242 ; the Passage* of Hydrogen through the Rubber Tissue 
of Aerostats, G. Austerwell, 471 


St. Andrew’s University, New Bell-Pettigrew Museunt* of 
Natural Historv, 177 

Sand-dunes of New Zealand, Dr. L. Cockayne, Dr. •V. 
Cortiish, 300 

Schools : Conference of .Association of Science Masters in 
Public Schools : Young Biologists and Physics, M. D. 
Hill ; Plant Biologv for Secondary Schools, E. I. Lewis ; 
Place of Electrostatics in a School Course, C. E. Ashford ; 
“ Formal Training,” A. Vassall, Prof. Armstrong, Dr. 
•T. P. Nunn; Resume'. G. F. Daniell, 393-394; Memories 
of a School Inspector, .A. J. Swinburne, 412 
Science : Marvels of the I’ niver.se, Various Authors, 41 ; 
Introduction to Science, Prof. J. Arthur Thomson, 139 ; 
Science Examinations and Grouped Course Certifir.ntes ; 
Address, Barker North, 220; Science and Literary Form, 
J. L.. 270 ; Jahrbuch der Naturwissensrhaften, 1910-11, 
Dr. J. Plassmann and others, 370; Science among the 
Chinese, Dr. C. K. Edmunds. 383 ; Science Teaching, 
Functions of Lectures and Text-books in Science Teach- 
ing ; Presidential .Address, Sir J. J. Thomson, F.R.S., 
300 : Modf Science Reader with Special Reference to 


Chemistry, Prof. Robert M. Bird, 444; Who’s Who in 
Science (International), 1912, 546 
Scientific : Scientific Misappropriation of Popular Terms, 
Prof. J. W. Gregory, F.R.S., 7; Scientific Mi.sappropria- 
tion of Scientific Terms, Dr. F. A. Bather, F.R.S., 41 ; 
Scientific Progress and Prospects ; Address to Rontgen 
Society, A. A. Campbell Swinton, 19 1 ; Scientific 
Worthies: Sir William Ramsay, K.C.B., F.R.S., Prof. 
Wilhelm Ostwald, 339 ; University of St. Andrews Scien- 
tific Memorial Volume, 566 

Seismology : Irregular Long-period Changes in Level, Prof. 
J. Milne, F.R.S., 6; Geological Study of Sarthquakes, Dr. 

E. Scheu, 18 ; Propagation of Earthquake Waves, Dr. G. 
Negri, A. Torcclli, Prof. J. Milne, F.R.S., 47; the Latium 
Earthquake of April 10, Dr. G. Agamennone, 90 ; 
Seismology at the British Association, Prof. J. Milne, 

F. R.S., 124; the Solar Cycle and Earthquake Cycles, 
Maxwell Hall, 125 ; the Periodigram of Earthquake Fre- 
quency, Prof. H. H. Turner, F.R.S., 125 ; Earthquake 
of November 16, igii, A. Angot, 166; Earthquake of 
November 16, 1911 : Seismographic Observation at Lille, 
H. Douxami, 291 ; the Central Europe Earthquake, 
November 16, 1911, Prof. J. Milne, F.R.S., 146; A. 
Angot, 166 ; H. Douxami, 201 ; Recent Earthquakes, 459 

.Seismometry, Prince B. Galitzin, 89 

Sewage Purification, Modern Methods of, G. Bertram 
Kershaw, E. Ardern, 544 

Sewers and Drains, Bacteria in the Air of. Dr. Andrewes, 
296 

.Sex Determination, Arguments in favour of Action of 
Suprarenal Capsules in, R. Robinson, 166 
Sheep : Wild Sheep, N. V. Nasonov, 385 : Vaccination of 
Sheep against Scab by a specially prepared Virus, J. 
Bridrd and A. Boquet, 437 

Shells, Collection of Terrestrial and Fluviatile, made by 
Mr. R. Kemp in East Africa, H. B. Preston, 199 
Ships, Interaction between Passing, 143, Dr. A. H. Gibson, 
i7,s ; Effect of Depth of Water on Speed of Ships, 458 
Shrew, Duration of Life and Habits of the Common and 
Lesser, L. E. Adams, 303 
Sight Tests in the Mercantile Marine, 217 
Silver Oxybromide, Preparation and Properties of a, A. 
Seyewetz, 373 

Sleeping Sickness : Tsetse-flies and Sleeping Sickness, 149 ; 
Sleeping Sickness. Sir A. Sh.arpe, K.C.M.G., C.B., 193 ; 
Relation of Big Game to Sleeping Sickness, Prof. E. A. 
Minchin, F.R.S., 210; Anon., 247; Reports of the Sleep- 
ing Sickness Coinmis.sion of the Royal Society, 529 ; 
see also Trypanosomes 
Smells of Paris, O. Boudouard, 471 

Smokeless Powder, Stability towards the Ultra-violet Rays, 
D. Berthelot and 11 . Gaudechon, 269 
Sc3ciety .and Academy Meetings : 

.Asiatic Society of Bengal, 337 
British P.sychological Sociely, 98 
Cambridge Philosophical Society, 98, 200, 268, 604 
Challenger Society, 98 

Geological Society, 164, 100, 267, 402, 470, 503, (io3 

Gottingen Royal Society of Sciences, 503 

Institute of Metals, 427 

Institution of Mining and Metallurgy, 470 

Linnean Society, 132, 163, 267, 369, 33S, 604 

Linnean Society of .New South Wales, 167, 201, 437, 502 

Malacological Society, 538 

Manchester Literary and Philosophical Society, 32, 132, 
235 » .303, 504. 605 

Mathematical Soci(!ty, 98, 268, 402, 538 
Mincralogical Society, 165, 302 

Paris Academy of .Sciences, 32, 67, 98, 133, 166, 201, 268, 
402, 436, 471. 538. 572 
Physical Society, 66, 164, 234, 503 
Royal Anthropological Institute, 164, 268, 42S, 304, 604 
Royal Astronomical Society, 267, 402, 522 
Royal Dublin Society, 233, 337 " 

Royal Irish Academy, 163, 3^, 304, 605 

Royal Meteorological Society, 199, 303, 470 « . 

Royal Microscopical Society, 32, . 163, 369 
Royal Society, 66, 97, 131, 197, 233, 401, 434, 469, 502, 
537 

Royal Society of Edinburgh, 200, 303, 303, 604 
Royal Society of South Africa, 166 
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Society and Academy Meclinj^s {contiuitcd) : 

Royal Society of Victoria, 33, 30^, 5, 30 
Sociely gf Model and Iixpcriiiienlal I'.nf^inei rs, 45S 
Zoological Society, <)S, J32, 199, 572 
Sociology: Black and White in S.IC. Africa, M. S. Evans, 
C.M.G., Sir H. 11 . Johnston, (EC.M.G., K.C.B., 408 
Soil: Soil-fertility, Dr. K. Greig-Smith, 201, 437; the 
Awakening of the Soil, A. Miintz and 11 . Gaudechon, 
471 ; Soil Erosion, Mr. M’Gec, 491 ; the Story of the 
Soil : from the Basis of Absoliilo Scii'nce and Real Life, 
C, G. Hopkins, E. J. Russell, 541 ; Action of Flowers of 
Sulphur upon Vegelafion, 573 
Solar Physics Observatory, the, 13, 43, 84, 151 
Sound, the" Dvnamical 'I'heorv of. Prof, llorace Lamb, 
F.R.S., Prof. Bryan, F.R.S.', 579 
Spalding Gentlemen’s Society, 17 
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ARISTOTLE AS BIOLOGIST. 

The Works of Aristotle, Translated into English. 
Do Genonilioiio Aninialium. By Prof. A. Plait. 
Pria* 7.V. (u/. iv t. Do Parlibus Aniinaliuni. Hv 
iJr. Pric.> 55. net. Vol. iv., Historia 

• Aniinaliuni. By Prof. DVXrcy W. Thomp.son. Price 
105 . 6d. not. (Oxford : Clarendon Press, 1910-11.) 

T he biolof^ical treatises of Aristotle are one of the 
chief marvels of antiquity. Remarkable in 
themselves for the evidence they ^ive of the extra- 
ordinary powers of observation and reasoninf^ possessed 
by their industrious author, they become truly astonish- 
inj^ wdien considered as only a comparatively small 
part: of the life-work of a philosopher who entered 
profoundly into every department of hum.an know- 
ledj;jc. The view has sometimes been entertained that 
after all Aristotle in his physical treatises was a mere 
copyist, that these works are rather of the nature of a 
literary compilation from sources now mainly lost than 
a record of original research and observation. A ! 
moderately careful study of, say, the “ History of I 
Animals ” is sunicient to show that this is an error, i 
Aristotle had undoubtedly made himself acquainted i 
with what we should now ciill the “literature of the 
subject,” and when it seems necessary he quotes from 
earlier writers. But it is not his way to borrow their 
statements uncritically. If Herodotus or ('tesias 

makes what he considers to be a mistake, he does not ! 
hesitate to say so. Moreover, the “History*’ teems \ 
with what rfre beyond all reasonable doubt good first- * 
hand observations derived from actual dissection. 

That errors should be numerous is only what might 
be expected considering the necessary limitations to 
research in the fourth century n.c. But it must be 
allmve<jl that in his zoological and physiological specu- 
lations Aristotle displays reasoning powers of the 
highest order, and indeed it is often difiicult to sec 
that with the only data open to him he could have 
come to any sounder conclusions. It is curious that 
in the case of the strange phenomenon of hectocotylisa- 
tion in thc.^ dibranchiate cephalopoda the Greek fisher- 
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men were right and Aristotle was wrong. But even 
here, as Prof. Platt remarks, he seems justified on 
the evidence before him. He could sec no connection 
of the hectocotylised arm with the .vasa deferentia, 
and “it is no wonder that he thought this decisive 
against the theory of the fishermen. He only deserves 
credit for doing so." 

But in st)ite of this and many other errors perhaps 
equally excusable, it is undeniable that the three 
treatises before us contain an immense amount of 
accurate observation and skilful reasoning. Speaking 
of the “ De Generatione Animalium,” Prof. Platt says 
with truth, “should any man of science come fresh to 
the reading of this treatise, he will, 1 think, be amazed 
and delighted to see what grasp and insight Aristotle 
displays in handling questions which still absorb us 
after all the time ” that has since elapsed. 

'fhe question of the dates of the composition of 
these books is of considerable interest in its bearing 
on Aristotle’s more strictly philosophical work. Prof. 
D’Arcy Thompson lays stress on the frequency of 
reference in the “History of Animals” and other 
Aristotelian writings to the island of Lesbos and places 
near it. Erom this and other evidence he inclines to 
the view that Aristotle’s natural history studies were 
carried on, or mainly carried on, between his two 
periods of residence in Athens, for during this interval 
h^ is known to have lived for two years in Mitylenc, 
before his summons to the Court of Philip to under- 
take the tutorship of Ale3i:andcr. Mr. Warde Fowler, 
on the other hand, thinks it probable that the 
“ History ” was at any rate begun in early life, the 
foundations being no doubt laid during his boyhood at 
Stageirus. 

"This little town,” as Mr. Fowler points out, 
“is placed in a most favourable position for a 
naturalist. It lies on a sea abounding in fish; above 
it rise the wooded heights of the eastern coast of the 
Chalcidic peninsula on which it stands; only a few 
miles distant is the river Strymon, which was so 
famous for water- and marsh-loving birds, as to give 
its name as a perpetual epithet to at least one species 
pStrynioniac grues *|. Straight across the sea from 
Egypt and the Soudan came, and still come, every 
spring, multitudinous armies of migrating birds; they 
rest awhile about these rivers of the Thracian coast, 
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and Ihon pursue their way northwards, crosslni? the 
Balkan Mountains into the plains of the Danube and 
Russia, to return ajjain in the autumn. And, of 
eoursc, for* an inquirinj^ naturalist a seaport town is 
always a desirable place, for here come sailors from ■ 
foreign lands with tales of stran.q-e birds and beasts ; 
and plants, specimens of which they sometimes bring 
home with I Item. . . . We may be sure that young 
Aristotle was quick to profit by these chances.” , 

W’hatever may have been the point in Aristotle’s . 
career at which the “ History ” was projected, there 
can be lit lie doubt that he was always taking such ■ 
opportunities as offered for making additions and ’■ 
corrections. It is also reasonable to suppose that the i 
book as we have it may contain annotations by some j 
of his pupils. The treatises “ De Partibus ” and ” Do j 
Generatione ” are shown by internal evidence to be ■ 
later as a whole than the “ History.” | 

The present excellent translations will serve, it mav i 
he hoped, to induce many students of the historv of 
biological knowledge to undertake an examination at 
fir>;t hand of the works of this great scientific pioneer. 
Aristotle suffers little by intelligi'nt translation, for his ! 
excellence Ih's in the matter of his writings rather ’ 
than in their form. “The author himself,” as Prof. 
Platt justly observes. “ would have been the last man 
in the world In conifilain of an\' sacrifice of graces 
of style.” Though the translators have no doubt 
nearly always succeeded in “ repn'senling as exactly 
as possible what Aristotle said or meant to .say,” it 
must not he supp(>s«?d that they have denied themselves 
the use of good and vigorous English. Dr. Ogle’s 
translation of the “ De Partibus ” in especial (a revi- 
sion of his former well-known version) is admirable 
as a piece of literary w’orkmansbip. The notes of 
all three translators are good and useful so far as they 
go; hut to produce a completely annotated edition of ! 
.Aristotle’s biological works in the light of modern ! 
knowledg.* would be a task from which lh<* boldest > 
might shrink, 'file typography and general get-up of | 
these volumes are all that could be desired, and .arc* . 
worthy of the reputation of the Clarendon Press. It i 
should ahvny.s he remembered with gratitude that their | 
publication is due to the generous provisions of the j 
will of the late Prof. Jowelt. F. A. D. j 

SOUTH AFRICAN ORCHIDS. | 

Icnncs Orchidranim Aiistro-Africmiariim Extra-Tro^i- 
raruw ; nr, Fii^tircs, 'ivith Descriptions of Extra- 
Trnpical StmiJi African Orchids. By Dr. Harry 
Bolus. Vol. ii., pp. vi + 2oo+Too plates. (London: 
Wm. Wesley and Son, 1911.) Price 2/. 2s. net. 

T O Dr. Bolus’s many botanical friends this volume, 
bis last contribution to South African orchid- 
ology, has a special interest. Its production was the 
ostensible mf>tive of his frequent journeys home during 
th»^ past few ye«'.irs, and the revision for the press of its 
last few pages was completed on the eve of his death, 
which occurred shortly after his arrival in England 
early in the summcT of the present year. The copies of 
his book, distributed by his niece and co-worker, Miss 
H. M. L. Kensit, are a fit ling memento of the author 
and of the important influenerj he exerted on the 
progress of botanical exploration in South Africa. 
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Bolus’s botanical work was not confined to the study 
of the orchids. His wide and critical knowledge of 
the heaths is embodied in his contribution on that 
family in the “ Flora Capensis ” ; and his extensive 
herbarium, which now’ passes to the .South African 
College, bears witness to his general knowledge of 
the flora. But he w’ill probably he best know’n for bis 
careful study of the orchids, the results of wdiich are 
embodied in various papers, but especially in the 
volume on the “ Orchids of the Cape Peninsula ” and 
the two volumes of the “Orchids of South Africa,” 
the. second of which is the subject of this notice. 

The plan of the book is uniform with that of vol. i., 
which appeared in tw’o parts (1893 and 1S96 rcspcc- 
tivelv). Excepting a few double plates and one on 
w’hich arc figured two species of Mystacidium dis- 
covered by, and dedicated to, Miss .Alice Pcgler, of 
Kentani, each of the hundred plates is devoted to one 
species; and the text consists of a corresponding num- 
ber of quite separate technical descriptions. A 
characteristic feature is the duplication of each descrip- 
tion in Latin and English, d'he distribnlion of each 
species is indicated by a citation of localities with 
collectors’ names and numhi*rs, and an indication is 
given of the source or sources from w'hich the .actual 
specimens figured were dtaivt'd. d'ho great majority 
(d the plates were drawn from living specimens by 
Dr. Bolus himself, and the noting on the plate of the 
exael dal<‘ at which th(‘ drawing was made .show’s that 
tile material for the volume had been ’’’accnmiilating 
for more than twenty years. Th(‘ exttmded ])(a‘iod of 
preparation accounts for a slight want of uniformity of 
treatment. A f(‘W’ of the plates are in black and 
wliilt'; in the greater number, how’(‘ver, colour is used 
in proportions varying' from the tinting of a simple 
leaf or lltnver to the full-blown colour(‘d jilate, such 
ns that of Disa uniflora (plate (>3). All are alike 
.admirablv dear, and include, in addition to the habit 
illustration, careful detailed drawings of the parts of 
the flow’or. 

'I’he species figured and described repn'sent nineteen 
genera, but a large proportion arc included in the 
Ivpic.ally South African genera, Disa, Satyrinm, and 
hAdophia. .Some are well-know n species ; .a good pro- 
portion were discovered and have been previously 
described by Dr. Bolus, while a few, .such as Enlophia 
Fillausii and Mystacidium Aliciac, arc described here 
for the first time. Some arc of special interest as 
representing rediscovered species. For instance, Disa 
Telipogonis, Reichenb. f., a remarkable little plant 
found by Berg on the summit of Table Mountain in 
1816, was rediscovered in the same locality by Miss 
Kensit in 1904. The only other record of its occur- 
rence was from the mountains in the Wellington dis- 
trict, where Dr. Schlechtcr found it in 1896, at a 
somewhat lower elevation. 

A plea.sing feature of Dr. Bolus’s work is the readi- 
ness with which he gives credit wherever posfibl^ to 
those who have helped in his work (fither by sending 
specimens, or wdth their critical knowledge. Among 
these helpers may be mentioned, besides Miss Kensit, 
Dr. Schlechtcr, whose knowledge of the Cape orchids 
was perhaps second only to that possessed by Dr. 
Bolus, and Miss Alice Pcgler, who has done.good work 
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in the botanicjil exploration of the Kentani district, 
and to. whom arc dedicated the two new species of 
Mystacidium figured — her own discoveries. To these 
and others Dr. Bolus gives grateful recognition in his 
introductory note. 

An index comprising a list of species and synon\ms 
is placed at the end of the text matter, and a good 
portrait of the author as a frontispiece is a pleasing 
addition. A. B. R. 

THE STUDY OF FIELD CROPS. 

Sonlhern Field Crops {exclusive of Forage Plants). By 
Prof. J. F. Diiggar. Pp xxvii -1-579. Rural Text- 
book Series; edited by L. H. Bailey. (New York: 
The Macmillan Co. ; London : Macmillan and Co., 
Ltd., lOii*) Price ys. 6d. net. 

A t a certain stage in his studies the agricultural 
student is called upon to consider crop-growing 
in its economic aspects, and he soon finds liimsolf in 
a wide and rather indefinite field, where, in theory, his 
chemistry, botany, entomology, &c., ought to meet, 
and where the bearing of all the sciences cui practical 
agriculture ought to be made manifest. In theory the 
student i.s tt) be directed in his studies of this branch 
of the subject by a man whose attainments in these 
several sciences is beyond reproach, and who has also 
a lirft-liand acquaintance with the economic problems 
iiivolvt'd. But in practice this ideal combination is 
iKwer attained, and consequently the study of field 
crops goes in with agriculture, and is left entirely to 
the empiricist, no man of science having s(‘t up any 
claim to deal with them from the economic point of 
view. 

Like other teachers of agriculture, Mr. Duggar is 
an em|)iricist ; but he is an enlightened one, and makes 
liberal use of the data accuniulattHi by his confreres 
on tlie science side. Me deals, as t>ne would expect, 
v«.‘ry fully with maize and cotton, to ecich of which 
some ten chapters are devoted, thy rest of the book 
being occupied with the less common crops- wheat, 
o.'its, sorghum, rice, &’C. The usual arrang^ement of 
the subject-matter is to begin with the structure of the 
plant; then to pass on to its races and varieties, the 
method.s of bn?eding or improvement, the soils and 
fertilisers best adapted, the appropriate tillage and 
cultivation, and finally the insect and fungoid pests, 
'riius the w'hole field of science is covered, from 
chemistry and botany to entomology. 

Considering how much such a task is beyond the 
powers of any one man, Mr. Duggar has done remark- 
ably well. The purist in mc’thod, of course, might 
object to the .empirical treatment of the subject, and 
feel dissatisfied wdth the numerous bald statements, 
such ‘as “ Insect pests [of oats] arc the same as those 
of wheat, except that the oat is not attacked by the 
liessian fly,” just as the purist in language (and many 
others well) might object to another statement — 
ens^age is the verb, as ‘ to ensilage corn,’ with the 
accent* on thg middle syllable.” But these difficulties 
are inherent, in the subject, and it w^ould be unreason- 
able to judge the book from a point of viewr other than 
that from which it was written and will probably be 
used. 


For in the meantime, while ho is waiting for the 
true scientific treatmtMit of crop husbandry to be de- 
veloped, the student needs some one book in which he 
Ct'in find collected all the information he w^mts about 
ordinary crops. Me is more concerned with the facts 
themselves than with their bearing on one another or 
on any central hypothesis. P'rom this point of view 
Mr. Duggar’s book is very good ; there has obviously 
been a great deal of w’ork expended in collecting the 
f.acts, and the references to the literature at the end 
of each chapter, if not (‘iilirely satisfying to the man 
of science, wdll at any’ rate put the student in touch 
w’ith other work on the subject. In the present state 
of our knowledge the collection of the facts relating 
to tht‘ growth of crops is extremely necessary for 
further progress, and Mr. Duggar has contributed 
material that will be found distinctly useful. 

As in the other members of this series, the book is 
well illustrated, and the pictures are w'ell chosen, there 
being remarkably few of the ordinary useless field 
views. “An honest book,” Dr. Bailey calls it in his 
introduction; ”... these makers of observation text- 
books, that present the crops and the animals in their 
real and living details, will set going a great quiet 
movement to exaTiiine minutely the conditions of agri- 
cultural failure and success.” E. J. Russell. 

PROPERTIES OF MATTER. 

General Physics for Students: a Text-hook on the 
Fundamental Properties of Matter. By E. Edscr. 
Pp. ix + 65i>. (London : Macmillan and Co., Ltd., 
ion.) Price ys. 6d. 

I T is not often that a text-book, published under 
a familar title, presents so many novel and/ 
valuable features as Mr. Edser’s latest production, 
“General Physics for Students.” It is scarcely too 
much to say that with regard to contents :ind general 
mode of treatment the book forms a class for itself. 
By the collection of so much fresh material into one 
volume, Mr. Edser has made accessible to students 
many parts of physics, wdiich, either from lack of 
time or initiative, they have hitherto been unable to 
appreciate. This has been done in no meagre fashion, 
the details, both experimental and theoretical, being 
consistently of a very comprehensive character. 

The very care which has obviously been bestowed 
updh the work in order to suit it to the needs of 
students has, we think, been the cause of the one 
unfortunate feature of the book. This is the avoid- 
ance of the use of calculus notation— a procedure 
which the author seeks to justify in the preface. 
1'horo is undoubtedly much to be said for such omis- 
sion in the case of junior students whose teaching 
involves but rare recourse to calculus methods; but 
to continue the practice through a book of this kind is 
open to grave objections. The students who. use the 
book may be divided into two classes— those sulficiently 
acquainted with calculus notation and methods, and 
those ignorant of them. The former class are liable 
to become annoyed at the repeated integration from 
first principles of the same function ; the latter class 
may become accustomed to regard the laborious pro- 
cesses given as essential parts of the problems in 
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question. The author’s reasons for following this 
method are not apparent, hut wc are. tempted to believe 
that it is in order to conform with the regulations of 
the University of London, which still insist that the 
pass degree in physics should be obtainable without 
a knowledge of the calculus. 

The earlier chapters of the book arc devoted to the 
principles of mechanics, special attention being paid to 
oscillatory and gyrostatic motion. 'Fho simpler parts 
of the subject seem somewhat curtailed, but that is, 
perhaps, excusable in view, of the very comprehensive 
nature of the book. Following chapters on gravitation 
and elasticity, wc find surface tension very fully 
treated, and it is noticeable that the author very 
properly points out the inaccuracy of the statt^ment 
often made, that the surface tension is equal to the 
surface energy per unit area. Chapters xi. to xiv. 
introduce subjects the inclusion of which renders this 
book unique. The author deals in a simple yet de- 
tailed and exact manner with the motion of fluids, 
including applications to the properties of vortex fila- 
ments and the waves on the surfaces of liquids. In 
the concluding chapter there is also to be found much 
that is new from the student’s point of view. The 
consideration of the kinetic theory of gases is more 
complete in many respects than that which has usually 
been given, particularly with respect to the influence 
of the finite size of the molecules and the various 
methods of estimating their size and number. 

As in Mr. Edser’s other books in this series, the 
printing is exc< llent, and the heavy type used in the 
more important statements is very desirable. Good 
figures and diagrams form another pleasing feature. 

A wealth of examples (to which answers are given) 
should enable the student to become thoroughly 
acquainted with the principles described, and there is 
little doubt that the book, both from its general excel- 
lence and unique features, and notwitlistanding the 
calculus methods referred to, will become almost in- 
dispensable to the students of physics. 

MARINE ENGINES. 

Marine Engine Desii^n, includinf^ the Desiiin of Turn* 
inXl and Rrzfersing Jinqincs. By Prof. Edward M. 
Bragg. Pp. 172. (London : Constable and Co., 
Ltd., ipii.) Price net. 

r X this small book the author has ende.ivcjured to 
T describe methods by which the 

“detailed <]esign of the principal parts of marine 
engines can >»e determined, and has concen- I 
trated the results of several years of expori- 
enc(' in teaching the subject of marine engine design | 
to srud(*nts of the Univer.sity of Michigan.” 

\\ ithin these mcjde^t limits the volume should prove 
us*‘ful as a class-book ior students, although it cannot 
be .’Klmitled that .Mr. Bragg is accurate in the oj)inion, 
e\]>re.ssed in his preface, that 

“most of the text-book', on the subject of marine 
engines deal only in a gencaal wav with the sulqect 
(•♦ design, and panicularly . . . as referring to the 
?iiimeinus coordinating part< of the modern marine- 
engine.” 

On the contrary, many c-xcelbnl. text-books exist — 
in bhiglisli, French, and fi<rman which contain full 
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discussions of design of details for marine engines and 
numerous examples drawn from actual practice. The 
distinctive feature of the book under review is really 
found in its exclusive devotion to details of design, 
whereas preceding text-books have been more com- 
prehensive in scope, and as a consequence are larger 
and more expensive. 

Prof. Bragg confines attention to marine engines 
of reciprocating types ; he Icayes untouched problems 
connected with steam turbines as applied to ship- 
propulsion, although these are undoubtedly of primary 
importance in present circumstances. Rules and 
specimen calculations are given for determining the 
dimensions of cylinders, the “cut-olf” in the admis- 
sion of steam, the length of stroke, and otlier par- 
ticulars. for engines of specified powers and given 
rates of nwolution. Steam spet ds, valve diagrams, 
valves, and valve-gear are treated at considerable 
length. Attention is directed also to methods for 
calculating the strengths of many ol tht- |)rincipal fixed 
and moving parts of reciprocating marine engines; 
in some cases the rules for details of marine engines 
issued by the principal societies oslablislud for the 
survev and classification of inerchani shijqdng arc 
reproduced. 

riic last two sections of the book contain a full 
discussion ot the details of design lor aiixAiary 
engines fitted for the purpose of turning ilte crank- 
shafts over — when valves are being si't or when the 
main engines are being overhauled- and of designs 
for small engines used for reversing the main engiin s 
in steamships, .\bout one-sixth of the total space 
in the volumt? is devoted to these suhjf'cts, although 
they are unquestionably of less relative importance 
than must be assigned to other matters, to which 
less attention has been devoted by the author. His 
hope and expectation, as expressed in the pretac«.‘, ar«* 
that by keeping the book “free from the descriptive 
part of the subject it will fill a decided void ” and hr 
“much more readHy available” than other text-book^ 
“fur llie i)arlicular ii.se for which it is intended.” The 
majority of students ‘ will, in all probability, favour 
the use of text-books which arc less restricted in aim, 
and are richer in descriptions and illustrations of 
vnriou's types of engines. This opinion, however, in 
no sense reflects on the manner in which the author 
has done his work; and, of course, he is entitled to 
form and act upon his own estimate of the kind 
of text-book likely to prove of most service to students 
of marine engineering. W. H. W. 

OUR BOOK SHELE. 

Riippcts: a Work-a-Dny Philosophy. By George 

Forb< s, F.R.S. Pj). ix-l- 183. (l.ondon : Nlacmillan 

and (’o.. Ltd., 1911.) Price 3.9. 6 d. net. 

'rnis is a ]>hiIosophicaI sketch, or skeleton, clothed 
ujjon with the human interest of a story. party of 
happy and well-to-do people arc staying at .'^i^^Scoftish 
castle, and James Gordon expounds to them his •philo- 
sophical views. These arc of the idealistic kind^, ‘which 
may roughly be called Bcrkelcyan, and 'Gordon 
develops them very ingeniously, making some u.se of 
the modern psychological doctrine of the subconscious. 
All our knowledge of the world is a mental know- 
ledge; all “things” arc thoughts or, at least, cannot 
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be proved to be anything- further. But this does not 
destroy anything of importance, or reduce cosmos to 
chaos, as ‘*0011111100-80086” might suppose. The world 
of each one's experience is real enough in each one’s 
. own mind, and there is no gain in attributing to it 
• any material kind of reality. The concordance, in a 
general way, of my experience with your experience, is 
explained by supposing a universal-thinking or domin- 
ant Self who is thinking the world. Or, as Berkeley 
w’ould say, the universe exists as the thought of God. 

Our human selves are greater than their present 
manifestations. h"or educative purposes, each of us 
has been given a puppet to work and manage (our 
bodies, namely), and we can only express ourselves very 
inadequately through this dull mechanism. Indeed, 
some of the" faculties we are proud of arc the results 
of our limitations — for instance, reasoning. “There is 
simply no limit to what the mind can think of were it 
not spoilt by reasoning.” Witness the marvellously 
accurate movements of the fingers in piano-playing, 
movements which must be supposed to be controlled 
by intelligence, but which certainly could not be per- 
formed at that speed if the slow consciousness had to 
superintend every muschst witch. Similarly with calcu- 
lating prodigies, who multiply six figures by six 
figures, not in the way we multiply, but by a sort of 
instinct. 

This philosophy, of course, includes some kind of 
immortality, for, though the body-puppet dies, the self 
which worked it is not thereby rendered any less ^alive ; 
and it goes on experiencing, in other forms, probably 
nt)l spatial and temporal. 

The psychology of the book is quite admirable, and 
evi.n ils farthest-reaching speculations (wdiich are put 
forward as such, and not as dogmas) are logical and 
jusliriahh.', from the idealist’s point of view. And the 
philosophic pill is nicely sugared with tw’o love, stories 
which end as happily as the most benevolent reader 
could desire. J. A. H. 

The Rrlativc Volumes of the Atoms of Carbon, Hydro-- 

,jiicn, and Oxygen, when in Conihinaiion. By 

Hawks worth Collins. Pp. 107. (r.-ondon : Morton 

and Burt, Ltd., 1911.) Price ys, 6d, 

Thk author’s views on the volume relations of the 
atoms in chemical combination ditTer fundamentally 
from those of previous ohservers, . The present book 
deals exclusively with liquids containing carbon, 
hydrogen, and oxygen. At 15° and atmospheric pres- 
sure an atom of hydrogen, wlien in combination with 
an atom of carbon, occupies one of four relative 
volumes, vi;'., I5'25, 12*22, 9*95, and ^’y6. The volume 
of any one atom of hydrogen is determined by the por- 
tion of the carbon atom to which it is attached. There 
are four portions of the carbon atom, corresponding with 
the valencies, and the theory implies that the valencies 
are unequal. The relative volume of the carbon atom 
IS generally 0*71, but in certain circumstances expands 
to So. From this it follows that the volume of a 
hydrogen atom may be tw’cnty times that of a carbon 
atom. O.xygen has three volumes, 2*51, 4*45, and 
7‘5.v de.pcndiag on the nature of the compound and 
the position of attachment to the carbon atom. 

This reinarkable theory of atomic volumes is ex- 
plained within the limits of four pages, and the- 
remainder of the book is occupied wdth the graphic 
formuhe of 100 organic compounds (alcohols, ethers, 
&c.). these formulae the carbon atoms arc repre- 
senl:e<t as oblongs divided into four portions, and the 
positions of attachment and the relative volumes of 
all the atom*? arc shown. 

The author states that “the theoretical and experi- 
mental specific eravities never differ by more than 
o’ooi, although different experimentalists seldom agree 
to more than two places of decimals.” It is difficult 
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to see how these statements can be reconciled. More- 
over, the author has the choice of nine volumes for 
the three elements, whereas Kopp obtained a fair 
agreement between observed and calculated values for 
molecular volumes at the boiling point with one volume 
each for carbon and hydrogen and two volumes for 
oxygen ; it is evident, therefore, that an agreement 
between observed and calculated values on the former 
basis can scarcely be regarded as conclusive evidence 
in ’favour of the author’s theory. The theoretical dis- 
cussion of the subject is quite inadequate, and it is to 
be hoped that some of the more obvious omissions will 
be repaired in the later volumes on the subject which 
are promised. 

Forest Flora of the Siwalik and Jannsar Forest Divi- 
sions of the United Provinces of Agra and Oudh, 
being a revised and enlarged edition of the Forest 
Flora of the School Circle, N. W.P., with Analyses, 
compiled for the use of the Students of the Imperial 
Forest College, Dehra Dun, By U. Kanjilal. Pp. 
xxix+457. (Calcutta: Government Printing Office, 
1911.) Price 1. 14 rupees for public; 1.4 rupees for 
students. 

Ten years have elapsed since the first edition of the 
“Forest Flora of the School Circle, N.W.P.,” w\as 
published ; meantime the division of the School Circle 
has received other names for both forest and adminis- 
trative purposes, which are given in the revised title, 
and the author has noted certain alterations and 
emendations that are desirable. The glossary has been 
revised, family names have been changed in accord- 
ance wdth the Vienna rules, an important addition 
has been made in the shape of an analytical synopsis 
of the orders and families which provides ampler 
details for their determination, and a general revision 
of the flora has been cffcctejd. The teaching experi- 
ence of the author has suggested but few changes in 
the list of species described. Only two of the addi- 
tional species incorporated arc trees, i.e, Diospyros 
Kanjilali and Linociera intermedia ; the former was / 
described in 190,:; by Duthic from material supplied 
bv the author. These alterations will serve to increase 
the usefulness of this pocket flora. 

Wilso}i\\' Folding Globe. Circumference 40 inches. 
(London : George Philip and Son, Ltd.) Price 
75. fid. net, in cardboard box. 

This ingenious device wrill prove of excellent service 
to teachers of geography in assisting them to correct 
the misleading ideas which are apt to arise in the 
minds of young pupils by the exclusive study of fiat 
map projections. The mere fitting up of the globe, 
with the aid of the simple accessories provided, will 
im])ress upon the beginner the distortion entailed by 
tlic* representation of a spherical surface on a plane. 
When placed fiat, the “gores,” \vhich when arranged 
form the globe, make up an equal scale map of the 
w(n*ld. There is sold with the folding globe a map 
of the world on Mercator’s projection, so that a proper 
understanding of its advantages and disadvantages 
mav he secured by comparing it with the equal scale 
map. 

A Text-book of Geography. By G. Cecil Fry. 
Second edition. Pp. xxi4-468. (London : W. B. 
Clive, University Tutorial Press, Ltd., 19T1.) Price 
4s. 6d. 

The first edition of this book was review-ed in Nati kk 
for March ii, 1909 (vol. Ixxx., p. 31). In the present 
edition more than thirty new maps and diagrams havt' 
been added, as well as a number of climatic data for 
the principal divisions of the world. A new appendix 
of some 350 examination questions has been intro- 
duced. 
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LETTERS TO THE EDITOR. 

[The Editor docs not hold hintsclf rcsl)onsihIc Jor ofyinions 
expressed by his correspondents, y either can he undertake 
to return, or to correspond with the w) iters of, > ejected 
manuscripts intended for this or any other part <>/ Naitki:. 
Xo notice is taken of anonymous communications. \ 

Irregular Long-period Changes in Level. 

At the Portsmouth meeting of the Hiiiish Ass-oeiation 
Mr. 1 *'. Napier Denison contribuied a paper on changes *in 
level observed with a horizontal pendulum at Victoria, 
B.C. Observation^ commenced in January, iSgy, and ex- 
tended over th(? n**xt eleven years. Kor the most part these 
refer to changes in level in an easi-west direction. Like 
observers in other parts of th<- world, he found <liurnal, 
annual, and other changes, all of which can be |•*•ft•rr•‘tl to 
epigenic influences. 

Over and .above these Mr. Denison pointed out that the 
pendulum did not annually return to its normal p»)sition ; 
for irregular periods varying between tw»dve .ual thirty 
months the z<ro might travel eastwards, .after which it 
would niak» .1 greate r or les^ • xcursion tow.'uds the we‘^t. 
Hut here come*, tlu* interesting point. A curve of these 
wanderings wry closely agrees with one repre*..-nling tin- 
innual frecjuericy of world-diaking earthquakes, which 



have be» n must tiunierous when the pr-ndulum was farthest 
removed from its normal pu^iLion, whether this was to the 
east or wf:-r. The a(.c(JiTipanying curves by Mr. Deni5t)n 
are self-explanatory. 

With the object of throwing further light on these 
observatiot.-s it would be of inlereD^t to learn whether these 
long-period changes in I'^vel, and, I may add, in .nzimifth, 
hav'* been recorded at obse-rvalori^-s which have piers on 
rock foundations, p.articularly in districts where there is 
reason to suppose rock folding may still be in progress. 
Such observatories may perhaps be found in .Switzerland, 
Italy, the Balkans, North India, and the American and 
Asiatic shores of the Pacific. I have not, however, been 
able to find a catalogue which gives information about the 
foundations of astronomie.al observatories. 

An excellent rcvmm? relating to changes in the vertical 
is g ven by Sir G. H. Dar win in a report to the British 
.Association fiSSz). W'hat is now required is a resume. 
sini,e iSgo, from which date we possess a fairly complete 
catalogue of world -shaking earthquakes, each of which, 
there is reason to suppose, m.ay be regarded as the 
announcement of a general relief in seismic strain, and as 
one earthquake may beget another, tlviv frequently tak**- 
place in widely removed districts at about the same- time. 
If a megaseisrn means a relief of strain in the crust of 
our world, can astronomers throw anv light upon its 
growth ? 
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.\ll who are interested in earth physics would likt to 
know whellier evidences of long-period changes in the 
vertical exist, particularly in the direction of the dip of 
>tratn on which their observatories are situated. 

Miide, Isle ot Wight, England. John Milne. 

Solar Eclipse — April, 1912. 

A FEW 3ears ago 1 read a short paper before the British 
: Astronomical Association, in which 1 suggested that certain 
eclipse observations should be made, not at the centre line 
of the path of the shadow, but as near as possible to its 
two edges ; and seeing that the furtheuming eclipse is un- 
suitable, on account of its short duration, tor the usual 
iibs»*i'vat ions, I hope th;it the .'istronomers of Europe will 
di.vote their attention to determining the position and 
width of ‘the shadow. If they can do this with the exacti- 
tude which I anticipate, then, in .1 single day, full informa- 
tion will have been collected with which a profile of the 
earth’s surface can be drawn along a line extending from 
Portugal through Spain, France, ik’lgium, Holland, 
ileriiiany, .and Iviissia to Siberia, which profile would have 
the atlv.nntng«' that it would be imalleited In local varia- 
titms of gravity. 

M\ suggiNSlion is th.il enlarging cannias should be 
attached to the observing telescopes, and that images of 
the northern and soulhern I'dgcs of the sun and moon 
si uiild be thrown on sensitive? lilms, which would have to 
bn moved in a north and south direction (say at Llie rate 
of I nun. per second). An observer stalionc'd oiil.side ili'* 
sh.adow would obl.-iin a negative image consisting of a 
hl.ack Ixand with one gap at cith(?r edge ; the liorizontal 
(east and west.) distance between the I'dges of th»x' g.'ips 
would he the width of the chord on the sun’s disc whidi 
is traversed by the moon’s norlli or south edg<.' ; the 

vt^rtical (north .'ind south) distance lietwcen the gaps would 
represent the time taken in traviising ihi.s chord. .\n 
erv*T sf.ationntl iiisid.- ilm moon’s sli;uk)w would obtain 
a negative image, wliich would l>i.‘ a black b,'m<1 ( rossed 
by a white “ bend,” the Iniri/ontal width of wbi' li would 
epresent the length of the chord on the moon’s disc 

tr.aversc'd by the edge ol the sun, .and lh<‘ vertical rli.stance 
would repres- nt the time taken in traversing ilii.s chord. 

rile length of the I'hord being known • iiher by me.mure- 
nirnt or by calculation from the time, the overl.-qiping ol 
til'- northern or southern edges of tin* sun and moon roiild 
e.'i'.ily be c.aleulated. 'fhe inoon’.s apparent s( ini-diameti r 

is about 1000'', and its artual semi-diann.'b.r about ioo() 

miles. If the enlargement be such lli.il i mm.— i", then 
if one of the ohsfMvers should find that the length of the 
chord is, say, 100 mm. on the film, equal to 100'', or 
loo Jiiiles, then tlie amount of overlap is : 2 o(ki — 

1-25 mm., ", or miles, and he will know that he was 
stationed one and a quarter mile.s, or 2 kilometres, from 
the edge of the shadow’. A more fortunate observer, who 
may obtain a length of chord of only 10 mm., would know 
th.at he was stationed at one-eightieth of a mile from the 
edge. If, as seems likely, the photographic records can he 
' measured with an accuracy of ime-fifili millimetre, then 
th«* latter observer will feel sure of his jiosition to within 
one two-thousandth of a mile, or, say, to within i m» tre. 

As the angle at which the shadow strikes the earth will 
nowhere be less than, .say, 50®, it is evident that a small 
j dilference of level of only a few metres between two 
i observers would make .a perceptible difference in their 
photogr.aphif; records, and these would, therefore, afford- the 
means for .accurately fixing their relative heights along ,a 
line extending from Portugal to Siberia. Initure eclipses, 

, both total .and .annular, would enable a network of such 
; proFdes to be determined not only across continents, but 
also across oc:eans. C. E. Siromeyer. 

’* Lancefif'lfl,” West Didsbury, October 25. 


Khartoum for an Observatory. 

Ai a lime when search is being prosecuted in noHhern 
Afrii-a (Nature, .Sf‘ptember 21, p. 303) for .an observatory 
site, it may not be out f>f place, to direct attention to the 
merits of the Khartoum vicinity, so far ns this ran be done 
* by one who is not an astronomer. Its features may be 
I enumeraled as follows:-- 

; - Latitude 15° 36'; it is .some degrees nearer 
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rh*‘ »A|uatur ihaii Salisl>i*rv in Rliotksia. '1 h«' importance 
of a h)W' laliLuilr lias bi.i-n ilUislralcd by th»* succtjsb of 
llelwan Observatory in obtaining the earliest photograph 
of Ilall(‘y's comet, owing to the longer night near Cairo 
in summer as compan.cl wilh (jreenwich or Heidelberg. 
This advantage would be still further marked in the rase 
of Khartoum, some south of llelwan, or relatively 

about ns far as Barcelona is from Edinburgh. 

Altitude . — IVecise determinations have been made by 
levelling, and the land near the river has b(‘en found to 
stand about 385 metres above sea-level. 

Clif 7 iate . — So far as 1 am aware, the “ seeing ’* qualith's 
of the atmosphere have not been tested. Ordinary experi- 
ence shows that it is remarkably clear, and it is no un- 
common thing near th(i Italian boundary in these latitudes 
to sec Jel>el Kassala O-pM) an<l '.uim- «»l tin- I'.ritre.'in 

hills at distances up to a hundred mile^. 1'liev;r> ilisiricts 
are at no great height above sea-levcl, and the rl«*arness 
of vision must in large measure be due to (he pureni -;s and 
homogeneity of the jiir. 

Relative humidily is a factor presumahlv of great import- 
ance as regards the “seeing” qualities of the air; and 
Those iiilf rested may refer lo Captain Lyons’s “ Physio- 
graphy of lh(‘ Nile and its Basin,” where tliey will find 
liie data fi»r Khartoum and many otlier stations com isely 
summarisf'd. ^^or^• recent tlata are available in the .annual 
meteorological reports, published l»y ihe l-'gxptian 

'survey Departnu.ait, Sunice it to say that the lUf nii amui.al 
relative humidity is 31 per cent., and tliis figure is only 
\('eeded for three nionihs in the yt-ar. 'The Khartoum 
.iiisi rvations have been made within a short distance of 
rb.e river, and no d«)ubi lh** humidily results are higher 
■.h.'in would have been obtained ril a station :i mile or 
Two«awa\. Ihe ;tir is often dry enough, even near the 
I ix'.r, to desiccate moist t.al('ium chloi ide. There .are very 
I'W cloudy nights. 

During the summer months violent (lust-'.tx*rms occur, 
hut these are generally of sliort duration. Situated on the 
southern edgi* of the desert, it has a raitifall of about 
b itiches a year, almost contiiKal to the months of .\ugiist 
and Septenil)er. 'I'emperature conditions .arc oxtreiiif*, but 
owing to the intense drym.‘ss heat is seldom oppressive to 
individual. 

('itniinttniedlidn.- ‘several mails a week carry letters to 
t-ondon in nine or ton days, and the outwaard journey can 
be doin' in eight and a half days, d’ho railway to the Red 
"iea eiialilos goofls from outside to reach Kh.artt)um walh 
only a single handling at Port Sudan. 

It sreins improbable that there is any other locality in an 
equallv lt)w latitude offering the advantages a clear, 
drv atmosphere combined with a fair altitude and such 
ready means of communication with bairope.-in centres nf 
le.'irning. As an actual site in this vicinity the Aim Mcni 
Hills may he suggested, ns rising about loo metres above 
rhf' riv»-r .at a distance of some eight miles north-west from 
Omdunuan. Tin' place is far enough to avoid any loc.al 
humidily due to the river, as weil as the dust-raising 
Trallfic converging on the towns. The pit valent w’inds .are 
from the north and norlh-w’est, and traverse hundreds of 
Tiiiles of unbroken desert before reaching the hills 

In conclusion, I havf' to lli.ank Mr. Rnlslon for direct- 
ing my attention to tin’ searcli heirg undert.aken hv the 
French Heographical .Society. Our friends across the 
<- liannel hav'e extensivi' possessions in northern Africa, and 
no doubt these have first claim for considi'rntion ; but if 
tliey .are unable to exploit Khartoum, perha]>s it may be. 
kept in view and tested w'hen munificence can he found 
to ]>rovide for the equipment and maintenance of a new 
observatory. G. \V. Gr.^ritam. 

Khartoum, Sudan, October 15. 

The Scientific Misappropriation of Popular Terms, 

T ENTIRELY agree with Dr. Ilarmer (Naturk, October 2(>) 
that thf' extension of priority to groups larger than gf'nera 
is undesirable^, .and the use of the word insect should be 
judged solely by practical convenience. 

ff tbe restricted use of the v\»ord insect were as generally 
; 5 i‘<-epted as that of deer there would be no objection Ix) 
its use. I understand, how’ew'r, that thf' use of d*'er for 
small mammals was ah.andoned in Middle Fnglish, and 
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tliat the phras** “ mice and rats and such small deer,” 
quoted by Dr. Ilarmer, was intended by Shakespeare and 
later autliors lo be a joke, like the railway porter’s classifi- 
cation of the tfirtoisc as an insect. 

I'lie same (.‘.\plaiiation is not available for the remark 
in I'rof. .\dam Sedgwick’s “ Text-book of Zoology ” 
fvol. i., p. 502) that “ all spiders arc predaceous and Mick 
the juices of other insects.” 

,I cannot agree with Dr. Harmer that the word insect 
i is, or ever has been, generally used in the restricted sense 
I either in popular literature or in technical works other 
I than zoological. For example, agriculturists always seem 
to speak of insect in the wider sense, and agricultural 
liti*r.alure gen<M'alIy does the s.ame. Nf>r do 1 fin<l any 
agreement on the subject among zoologists, and the 
bndeiicy seems to he for them to abandon Insecta as a 
class name in fav'oiir of Tb-xapoda. Sir Ray Lankester 
('\prc.ss(*s the matter adminibly in the new edition of the 
“ Imcyclopadia Britannica.” He rejects Insecta as the 
class name of the “ so-called ‘ true insects,* ” and regrets 
that J.amarck, who invi'nted the ” very .'ippioprial<- name 
Hexnpoda,” did not insist on it; and “ s«) the class of 
Ptervgote Hexapods came to retain the group-name Ins. ein, 
which is, historically or etyinologicnlly, no more appro- 
priate to them than it is to the classes Crustacea and 
.\r;iehnida. ” He iifirs w'ith obvious disapproval to “the 
: tendency to ret.'iin the original name of an old and com- 
j preheiisive group for one of thi' fiagnu.nis into which such 
I group hf'comes divided by the advance of knowledge, 

! inste.nd of keeping the name for its logical use as n com- 
: preheiisive term, including the new divisions, eaj'h duly 
I provided W’ith a ne\\» name ” (Sir Kay Lankesrrr, 
j ” iMicyc-lop. Brit.,” vol. ii , m)Io, p. 1)73). 

I Those, therefore, who use the w^ord insect In its older 
I anil etvmologirallv more correct sense have the support of 
I hij.;h zoological authorities. J. \V. Greoory. 

I 4 Park Ouadrant, Glasgow’, October 28. 


The Colour of a Donkey. 

O.v Octubt.T 5, at 7 p.m., the moon being high up and 
almost obscured by a thick high haze, giving a diffused 
ground light witli 110 shadow's, 1 was crossing an open 
field by ;i footpath. 'I'he field is about a quarter of ^ 
.a mile across, and the hedges all round it, with tall elms, 
wen* marked out in broad dark masses. 'I he grass, dried 
bv tile hot summi'r, is straggly and grey, wilh short green 
undergrowth. 'I'here were a number of cows — red and red 
and while — scattered over the field, vi>ible in the dim 
light up to So yard.3 bv measurement. Oiu' could appar- 
ent Iv .see everything within that radius. 

I was brought lo a halt by hearing an absolutely invisible 
animal noisily cropping the grass a few feet away. On 
going neari'r 1 found a grey donkey. On his starboard 
quarter at 4 yards’ distance his dark head appeared as a 
moving blur, but “ stern on ” at that distance he was 
completely invisible- an “airy nothing” — though, like 
Polonius, “ at supper.” It was most extraordinary to hoar 
the animal feeding and to be unable to see a vestige of 
biiYi. At 2 yards’ distance he was a mere ghost. The 
lighter nnder-colour of the veniral surface certainly diffused 
w’hat light there w.as, .after the m. inner of the v'anishing 
duck ill the Oxford Museum. That may be partly tlu* 
explanation. 

Returning by the same path at 7.30, 1 tried by walking 
across the field in every direction to find the donkey, but 
failed, though the cows were all plainly visible, feeding or 
lying down, and the donkey was in the field all night. 

I'he striped zebra, invisible in the moonlight, is cited as 
an f'xnmpie of protective coloration. T merely record the 
above facts without venturing upon any explanation of 
them. ‘ 

There is an old rhyme describing the palpitations of a 
villager followed at night across a field by an invisible 
(Tf’aiurc with audible footsteps — 

“ And much he feared that dreadful ghost 
Would leap upon his Kick.” 

That was also a donkey, and the rhyme, like Gilpin’s ride, 
may he the jocular n*cord of n fart. My donkey was 
ghostiv enough, and suggests possibilities. 

Waterstock, October 24. E. C. Spicer. 
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Non-Euclidean Geometry. 

Ai. inany inaihcinaliv ians ^ive very liltle ihoughl to the 
ili-'ory of >et'', it is perhaps worth while dwelling for a 
niona'iit on Dr. Soniinerville’s possibly misleading rc- 
niark'i in Naii kk of October 5. He, quite correctly, points 
oat lli«- out. -one correspondence between the aggregates of 
inrt‘gral nunib<‘rs i, 2. 3, &c. (n), and even numbers 2, 4, 
0. &c. Thus the part appears equivalent to the whole. 

This srai.'meiu loses the character of a paradox to all 
who will bear in mind that the notion of “ the part cannot 
equal tie* whole ” has its origin in the contemplation of 
finttr quaiuities. 

Again, the sets of numbers of the form qn and 4»4-2 
eim.sriiuie aggregat«'s of tht' same type : they are equivalent 
to each other as well as to ti itsidf and jm. I fail to sec 
tb.at Dr. Somniorville shows the part to be larger than 
ill-' whol.-. An aggregate .\ would be larger tlian A' if 
A contained a set equivalent to A', while A' does not 
ciMitain a s-ei equivalent to A. 

Harold M. Sadow-Pii tard. 

SS. Caledonia, October 14. 

In drawing a parallel between Legendre's proof and the 
paradox concerning inlinitc aggregates, I had not thought 
it necessary to point out the fallacy, which consists, a-; in 
Legendre’s proof, of transferring to infinities notions which 
are derived from a study of finite magnitudes. 

Of the two propositions, a part is {1) equal to, and (2) 
greater than, the whole ; the one is just as much a paradox 
a- the other until the meaning of the terms equal, greater, 
and less has been extended and modified for infinite aggre- 
gates : and the proofs which I gave are equally in accord- 
ance with notions derived from finite aggregates. Neither 
of them was "intended as a valid proof, though the first 
liappt'ns to be in agreenv.'iit with the usual extension of 
the m-'.'ining of equivalent. D. M. Y. Sommkrvii le. 

Tl:-* I’niversity, J^t. Andrews, October 23. 

Dew-ponds and the Dry Season. 

W'nn relr p.pa to the remark in Nailkk of October 26 
(p. 1 paid a visit to the Chanctonbury Dew-pond 

aboLit the f*nd of last Augu^r, and was surpri'^ed at its 
nicarl'-liing condition. 

The wnrer-level was, of ermrse, much below the normal, 

id th - >urnumding water plants were much trodden under 
by sb.f - n :ind (.iitle. There still remained, however, a good 
fi’nge, and ili •• usual pond plants seemed to be in a satis- 
factory state. 1 could not get to the water’s edge owinj: 
to the rnoi-st an<l boggy nature of the ground, usually sub- 
merged. 

Som*- (jther dew-ponds met with in the course of a few 
day-’ u.alk \v--.t of (’hanctonbury were quite dry, so far 
.as I rememb-.M*. J. P. Cr.ATWORTiiY. 

I'niwr-iry Colb-ge, Reading, October 30. 

CHARLES DARWIN'S EARLIEST DOUBTS 
COXCERNINC THE IMMUTABILITY OF 
SPECIES. 

T N v'icw of the great revolution in .scientific thought 
which was inaugurated by the publication of the 
“Origin of .Specie.s,” the story of the evolution of 
ideas in the mind of its aulhor must always have a 
deep fascination for the student of the history of 
science and the question of the nature of the initial 
stag!.- of thr'it evolution is one especially worthy of 
atieiifion. 

In hi- autobiography, Charles Darwin ha.s d^iclnred 
his belief that, before leaving England for the memor- 
afd*' voyage in the Bragle, he was quite indifferent to 
any ‘-prculations upi.n the subject of evolution- and 
this ill spite of hi.s admiration for his grandfather’s. 
“Zoonomia ” as a literary production.’ Now concern- 
ing the exact period in his life when Darwin ceased 
to f* f 1 this Indifference, and had his interest aroused 
by that “ myst'‘*ry of mysteries to the solution of 
1 “ Life .-iJid L*;t»er>, •<{ Cri.'irl- s iMrwin," v(j1 . i., p. 3:;. 
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which his whole after-life was to be devoted — there 
I have been very marked differences of opinion. 

Huxley stated his conviction to be that no really 
important fruits of the observations made during the 
voyage of the Beadle could have been gathered b} 

; the ardent but untrained young naturalist until after 
he reached England, and had the opportunity of con- 
sulting specialists concerning the specimens which had 
i been sent home by him from time to time.” Hut, on 
tlic other hand, Dr. Francis Darwin and Prof. Seward 
i maintain that during the voyage, and especially 
I towards its dose, when the Galapagos Islands weir 
I visited, Darwin’s observations and his meditations 
upon them had already begun to bi‘ar fruit, and had 
i led him to lose his absolute faith in the immutabilil) 
of species.® I am myself convinced, as the result of 
a careful consideration of letters written at the lime, 
that very early indeed in the. course of the voyage 
certain ob.servalions and reficctions had given rise in 
Darwin’s mind to serious misgivings concerning the 
j fixity of species, although, writing nearly fifty years 
I afterwards, he dismissed them lightly as nothing 
: more than '"vague doubts/' 

j It was this statement in Darwin’s correspondencr 
j to which Huxley appears to have attached very great 
' importance. It occurs in a letter to Dr. Zadiari.i^ 
and is as follows : — 

“When I was on board the Beagle I believed in tin- 
permanency of species, but as far as I can remember, 
vague doubts occasionally flitted across my mind." ’ 

It should bo borne in mind, however, that ns thes«- 
lines were written ns late as 1877, to one of his ver\ 
numerous casual correspondents, we may not imuroh- 
ably infer that Darwin penned th«*m somewhat hastilv 
and without any deep thouglit or rellection concerning 
the interpretation that might ho put upon them if 
published. For it must be remembered that n».-arl\ 
twenty years before this he had writh.;n and printed 
the following:- - 

“When on board H.M.S. Beagle as naturalist, 1 
was mueli struck with certain fads in the dislribulioji 
of the inhabitants of South Ann*rica, and in the 
geological relations of the, present to the past inhahi- 
I tants of the continent." ' 

I .S«*eing that these words form the first sentence ot 
the introduction to the “Origin of Species,’’ and must 
therefore have expressed the result of very deliberate 
thought and consideration, that they would cortainl) 
have been frequently scanned by the author beforr 
publication, and that they arc repeated without chang** 
or qualification in every succeeding edition of the 
hook, it is undoubtedly only fair to attach far greater 
weight to them than to a sentence hastily indited to 
a casual correspondent S9 many years afterwards. 

In that marvel of candid introspection, the “Auto- 
biography,” Darwin wrote in 1876 ns follows : — 

“ During the voyage of Ihc Beagle I had been deeply 
impressed by discovering in the Pampean formation 
great fossil animals covered with armour like that.- of 
the existing armadilloes.” *■* 

And this he. enumerates as the first, though not the 
most important, of the observations which turned his 
thoughts in the direction of evolution during the 
voyage. When writing to Haeckel in 1864 ho savs - 

“ I shall never forget my astotiishmeni when T dug 
out a gigantic piece of armour like that of the arma- 
dilloes.” ^ ^ ^ 

Owing to a singular blunder, for which Darwin 
was in no way responsible, I shall have to p,oint out that 

“Collectirl Essays," vol. ii., p. ayi. 

“More Letters of Cli.'irle.s Darwin,” vol. i., pp. 37-39. E«“e also 
“ Foundations of the OriRin of ‘'peoies." ]i. xv. 

4 “ More Letters of Charle.s Darwin,” vol. i., p. 367. The italics in this 
and surceedinjj passages are our own. 

** “ Origin of Species," p. 1. “ I.ife and Letters,” vol. i., p. 82. 

7 “ Hi.story of Creation," vol. i., p. 134. 




the significance and importance of this fateful dis- 
covery — for such 1 believe it to have been — has to some 
extent been overlooked; but concerning the time and 
place that it was made, and all the circumstances 
• connected with it, we fortunately have ample informa- 
tion. 

During the first six months that he spent in South 
America (March to September,* 1832), Darwin tells us 
that he had “procured a nearly perfect collection of 
iiiammals, birds, and reptiles ’’ in the districts around 
his two great centres of work at this time, namely, 
Botofogo Bay, near Rio de Janeiro, and Maldanado, 
near Monte Video.** In doing this lie could not fail 
to be greatly struck by the peculiarities of the fauna, 
with its sloths, ant-eaters, and armadilloes. From the 
journals both of Fitzroy and Darwin, we learn that 
questions concerning the several species of armadilloes 
and their geographical range were at this time engag- 
ing their attention." 

It fortunately happened that, during the autumn 
of 1832, the Bcrtg/e was delayed for some weeks in 
Blanco Bay. The energetic young captain (Fitzroy 
was at this time twenl^'-seven years of age, only four 
years older than Darwin himself), finding that, in his 
own ship, he could not safety survey the shallow 
waters of the Soutli American coast, jiurchased, at 
his own expraise, two tiny undecked sealing craft and 
pl.'jccd them untler the command of two of his officers 
who voliiiiUered for the sfM'vice. While the alteration, 
refilling, and rigging of these dirty little vessels was 
ill |.)rogre.ss, the Beuf^lc was delayed at her anchorage, 
and Darwin found an opportunity of which ho took 
splendid advantage. 

Near Punta Alta, on the shores of the Bay of 
Bahia Blanco, there is a cliff about 20 feet high 
extending for the distance of a mile; the beds exposed 
in tliis cliff consist of false-bedded gravel, sand, and 
marl, in which were many shells which Darwin 
recognised as belonging to existing spc'cies. But in 
I he midst of these sands and gravels could he seen a 
lenticular bed of red mud, in which the bones of 
gnat quadrupeds occurred in such abundance that 
remains of nine large* mammals were disinterred from 
an area of 200 square yards.'" 

Under the date of September, Captain Fitzroy 

wrote in his journal as follows:— * 

“My friend’s” (I')arwin’s) ‘‘attention was soon 
attracted to some cliffs near Point Alta, where he 
found some of those huge fossil bones, described in 
his work, and notwithstanding our smiles at the cargo 
of apparent rubbish which he frequently brought on 
board, he and Itis servant used their pick-axes in 
earnest, and brought away what have since proved 
to be most interesting and valuable remains of extinct 
animals.” “ 

Doubtless, while his other shipmates were content 
with exhibiting mild amusement at the eagerness of 
“the Flycatcher,” as Darwin was called by them, the 
martinet first-lieutenant, as is recorded in the “Life 
and T.etters,’’ would be moved to wrath by the state 
to which his decks w^crc being reduced by these 
'Strange proceedings, and driven to employ choice 

nautical language concerning ‘‘the d d beastly 

devilment,” not forgetting to add, ‘‘If T were skipper, 
T would soon have vou and all vour beastlv mess out 
of the place.” 12 ' 

It was probably on this occasion that Darwin 
exper»»r'iced those pangs of “despair with which he 
had to break off the projecting end of a fiuge, partly 

0 ;; Ip^rnalof tftc (,R^ p. ^6. 

and />Vn£j|,’'/t*,’’ vol. ii., p. 107 ; vol. iii., 

11 Observation*^ on Sotith America "(1840), pp. 82-85. 

lo «f t of the Adventure and Uea^lc'' vol. ii., pp. 106-7. 

l-jilrt ami Letter*; of Charles Darwin." vol. i., p. 223. 
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excavated, bone, when the boat waiting for him would 
wait no longer ” — a sorrow which, as his son tells 
us, he often recalled and spoke of in after-life.** 

We must bear in mind that Darwin collected from 
this treasure-house of mammalian remains at Punt a 
Alta on two different occasions, first in September, 
JS32, and secondly in August, 1833. 

That it was on the first of these occasions “the 
gigantic piece of armour like that of the armadilloes 
was procured ” is fortunately proved by a letter 
written by Darwin to llenslow, dated November 24, 
1S32, and communicated to the Cambridge Philo- 
sophical Society before the Beagle had returned to 
England.'' The opportunities whicli the young 
naturalist then enjoyed of having boat.s and men at 
his dispo.sal to transport these great bones of the 
Pampas formation to the ship, appear to liavc been 
unique. 

In the very important letter to which I refer, Dar- 
win speaks of finding “fragments of at least six 
different .animals,” including “a large surface of the 
osseous polygonal plates, which ‘ late observations ’ 
(what are they?) show’ belong to Megatherium/' In 
writing thus, Darwin was evidently, to some extent, 
the victim of a mistake into which naturalists had 
been betrayed at the beginning of last century. 
Whether, in using the w’ords, placed between inverted 
commas by him, Darwin was quoting from some 
author, I have vainly endeavoured to discover by an 
examination of the books which he w’oiild probably 
have in his little library on the Beagle ; but the 
query, which he puts in brackets, clearly shows that 
he suspected that an error had been committed. And 
this conclusion is confirmed by the sentence whicdi 
follows : — 

“ Immediately I saw this I Ihought they must be- 
long to an enormous armadillo, living species of which 
genus an* so abundant here.” 

The history of the origin and spread of the id«*n 
(hat the dermal armour of the Glyplodonts belonged 
to the Megatherium is a very curious one. 

It has been suggested that Dr. Buckland was re- 
sponsibk* for the iin fortunate error,'"’ but the passage 
quoted in support of this view is taken from the 
“ Bridgewater Treatise,” which was not publi.shcd 
until 1836, and indeed contains a reference to Darwin's 
owm w’ork in South America. Buckland, like other 
geologists and zoologists of that day, merely followed 
the lead of Cuvier in this matter. 

The remains of the gigantic fossil sloths of South 
America had found their way to Europe before the 
end of the eighteenth century, and both Megatherium 
and Mylodon wore described by Cuvier in bis “ Os. se- 
mens fossilcs ” in 1812. But while preparing the fifth 
volume of the second edition of that great w’ork in 
182^, he recciyed from a colleague, the botanist 
August do Saint-Hilaire, .a letter sent with specimens 
from South America, by D. Damasio T.arranaga, cur^ 
de Montevideo. This letter, apparently without being 
carefully scrutini.scd by Cuvier and his assistants, was 
printed in a footnote,'® and contains the words “Jc 
ne vous <^c.ris point sur mon dasypus (Megatherium, 
Cuv.).” The worthy priest, who was evidently not .a 
zoologist, confounded Dasypus (the armadillo^ with 
the Megatherium; and, strange to say, Cuvier not 
only allowed the passage to stand, but added the 
suggestion that Megatherium might have possessed 
bony armour like the armadillo, and that he awaited 
impatienllv further information on the subject from 
Larranfiga. As bones of the giant sloths from .^outb 

//•'>/.. vol. i., p. 276. note. 

ThUli'ttrr wasre.-id at a meeting held on Novemher i6, 1835, and was 
ppvitelv printetl. 

“More T.ftlers of Charles Darwin," vol, i., p. 12, note. 

'•* “Osseinens fossilcs." recond cd., vol. v. (1823), p. \i\\^/ooinote. 
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AiiU'iiia wero otton accuini)anifd by portions of the 
l>oiiy armour, whicli occur in the same deposit, it is 
perhaps not surprising that the erroneous identilication 
was caught up and repeated in other works on the 
subject. 

It was not until 1S40 that Owen in this country 
and Lund in Germany established the e.xistence of the 
several genera of the Glyptodontida*, and showed that 
rhesc bony plates really belong to extinct forms allied 
to the armadilloes. It is therefore very interesting 
to find that the “untrained” naturalist of twenty-three 
years of age had divined the real truth on the subject 
so long before. 

The specimen which excited such intense interest 
in Darwin’s mind was described by him in 1840, after 
consultation with Owen, as follows : — 

“A double piece, about three feet long and two 
wide, of the bony armour of a large Dasypoid quad- 
ruped, with the two sides pressi'd nearly close 
together : as the cliff is now rapidly washing away, 
tliis fossil was probably lately much more perfect; 
from bet Wien its doubled-u]) sides, I extracted the 
middle and ungueal phalanges, unitecl together, of 
one of the feet, and likew ise a separate phalang : hence 
i»ne or more of the limbs must have been attached to 
the d*.‘rmal case when it was embedded.” '' 

’l iii'. fine specimen, which would undoubtedly have 
been of great historical interest, from the effect it 
product.d on the young naturalist’s mind, i> unfor- 
tunately no longer in existence. Darwin says “It was 
so tender that I was unable to extract a fragment 
more than two or thret? inches square.” Owen, in 
his memoir on the fossil bones sent home by Darwin, 
describes and figures two small fragments — “the por- 
tions of the tessrlaied bony dermal covering of a 
Dasypoid quadruped,” and these are idimtified as 
belonging to the specimen in question by the state- 
ment that they “were discovired folded round th<‘ 
middle and unguel phalanges,” which are also figured 
on the same plate. 

As evidence of the special interest whicli Darwin 
attached to this discovery, it may be mentioned that 
ho at once sent home a fragment of this (or of a 
similar specimen) to his family, for we find him 
writing to his sister Catherine, on May 02, 1S33 : — 
*■ I am quite delighted to find the hide'of the Mega- 
therium ” (he uses the term by which such sfiecinieiis 
were then generally known) “has given you all some 
littb* interest in my employments.” 

Now, in order to appreciate the extraordinary elTect 
C)f this discovery on young Darwin's mind, we must 
remember what were the opinions current among 
gi ologists when it was madia The view’s of Cuvier at 
that date w'ere regarded as not less authoritative in 
geology than they were in /oology, and in the iidro- 
duction to his nj^us, the ** Ossemens fossiles,” 

the opinions of the great comparative .anatomist were 
pronounced with no uncertain nou*. He contended 
that each geological ])enod must have been brought 
to a close through the sweeping out of existence, by 
a great cataclysm, of all plant- and animal-life, this 
being followed by the creation of a perfectly new' 
a*.<emhlage of living beings. Cuvier’s teaching was 
made as widelv known in this country as it was on 
the Continent, for Jameson issued a number of editions 
of a translation of the famous introduction, under the 
title of “.An Essay on the Theory of the Earth and, 
a< von Zittel justly remarks, “Cuvier’s catastrophic 
tla orv was received with special cordiality in Eng- 

1 “ “Geological Oliserv.'itiuiis in South America *' (1S46), p. 84. 

I"’ /'/e/.. p. dfi. 

‘•/Zoology of the “Fossil Manimalia, ' plate xxxti., and de- 

'Criptif . 

■ J.ife .'inrl f.ctters of Charles Darwin.” vof. i., j). 245. 
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land.” i>y none certainly was il adopted more un- 
reservedly than by Darwin’s teachers and triends, 
Heiislow and Sedgwick. 

Among the books in Darwin’s library, now piously 
preserved at Cambridge, is a copy of the fifth edition 
of the translation of Cuvier’s “ Essay,” bearing the 
date ot 1827,-“ and J lliink there can be no doubl that 
this book was one of those constituting the little 
libr.ary of reference in the chart-room ol the Beagle, 
where Darwin worked and slept. Nor can there lx.* 
any liesitation in concluding that w'ith the contents 
of this book he would he thoroughly familiar. 

I his being the ca.se, Darw’in found himself con- 
fronted at Piinta Alta with the two startling facts 
which he so clearly indicates in his letter to Henslow. 

First, the bones of gigantic and undoubtedly extinct 
mammals were seen to be associated in the same 
deposit with shells of living species. He tells Henslow 
at the lime, “ They ” (tlie bones) “ arc mingled with 
marine shells which appear to me identical with what 
now exi.sl.” (He. in fact, collected twenty-five species^ 
all of which D’Orbigny afterwards pronounced to be* 
still living.) How, on (.'uvier’s theory, could such a 
state of things arise? The cataclysm that destroyed 
the mammalian must surely have been equally fatal 
to the moll ii sea ! 

Hut the seroml fact was even more striking and 
significant. Not only did Darwin obtaiti the armour 
of “an enormous armadillo,” but among the other 
n*ma!ns he identified the jaw of another of the 
Edentata, and the teeth ot rodi'nts similar to those 
now living in the district.-’’ His recent collcdlions 
had made him familiar with tin* peculiar mammalian 
fauna of South Ainrrica, and the striking characters 
which distinguish it from that of all other portion.^ of 
the globe, and hen*, he states, was evidence before 
his eves that the mammals of the period immediately 
j>receding our own, though differiitg in being more 
gigantic, prcsentl d a striking family likeness to tln'in. 
This w’as a fact quite inexj)licahl(.* on tin* theory of 
wholesale destructions and hiand-new cn*atit)ns, hut 
most suggestive, and capable of simple explanation, ir 
the recent forms w’cre descended from the fossil oni*s, 
or both W'ere representative of common ancestors. 

When Charles Darwin arrived home in 1836, and 
eng.aged in. the j)re|xiration of his journal for publica- 
tion, he found that almost simultaneously wdth h\^ 
ow’n discovery a similar one had been made with 
respect to the Australian continent. Clift had identi- 
fied a number of hones collected in caves in that 
island as belonging to (*xtinrt marsupials, and Jame- 
son had pointed out the significance of their relations 
W’ith the existing fauna." ^ Therje can be no doubt, 
how'ever, that Darwin w’as quite iinaw'arc of this 
publication while he was in South America, though 
he refers to it in writing up his journal. Facts like 
thesr, so familiar to us at the present day, were then 
quite novel. 

But it is ])y no means improbable that tho mind 
of the young naturalist w.as in a specially receptK’e 
condition, w’hen it encountered the sfiock of this 
important discovery. Darw’in has again and again 
insisted on the revolution produced in his mind on 
geological questions by the study of the first volume 
of Lyell’s “Principles of Geology,” wdiich he took 

“ Histi»ry i»f Gcolonyand ral.'L-f.ijiology " (English tran.slation), p. 141. 

-•i “t.'atalogue of tliR Lil-rary of Ch.-trlcs Darwin,” p. 19. 

“ More Leitrr>« of ( Hilaries Darwin," p. 12. 

“ On ihe Fossil linnes found in Uoru: Gave? 

Holland," Nnv. I'fiil, Jount.^ vol. x. (1831), pp. In this 

paper llic list of ‘^jxecies is liy f!lift, hut the remarks {'re by the editor, 
Jameson. The argnrnent.s are somewhat we.ikene(l by the larger marsupial 
bones having been niisttikun for those of elephant nr rhinoceros. It is 
remarkable that most authors, including D.^rwin himself, give Clift the 
credit for the generalisations, but this is not borne out by an examination 
of the paper. 
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with him from England. In his dedication of the 
second edition of his “Journal,” Darwin wrote, “The 
chief part of whatevxu* scientific merit this journal 
and the other works of the author may possess has 
been derived from studying the well-known and admir- 
able ‘Principles of Geology.’”*^ 

In a letter to his friend, at the same time, Darwin 
clearly explains the natun; of his indebtedness to the 
“ Principles.” He says, “Those authors . . . who, like 
vuLi, educate people’s minds as well as teach them 
special facts, can never, I should think, have full 
justice done them except by posterity, ha* the mind 
thus insensibly improved can hardly perce ive its own 
upward ascent.” And shortly before this he had 
written to Leonard Horiu'r, “ I have always thought 
that the great merit of the Principles was that if 
altered the leholc tone of one’s mind, and therefore 
that, when seeing a thing never seen by Lyell, one 
Jet saw it partially llinuigh his eyes.” -' 

It has been pointed out, both by Huxley and 
Haeckel, that wlien l^yell had coinpbtod the first 
\(ilume of his great work he had arrived at the 
logical conclusion that the same princiide of con- 
liiiuily or unilormity which he had demonstrated for 
tb»- inorganic world must apply also to organic nature 
iiid oven to man. This is clearly shown in the corre- 
^)>ondence that has been published,-’’ which also makes 
1! manifest that some among Lyell's c«inlemporarif‘s 
who thought deeply on the subject could not avoid 
tlie same conclusion. Sedgwick clearly ])erceived this, 
and it moved him to rage and to making wild charges 
of ‘^infidelity.” Whcwell saw it too, and shrank 
from accepting Lyell’s doctrines because he could find 
no border-line between what he called “iiniformi- 
rarianism ” and evolution ; but Horschol appears, at 
tlu' time, to have been ready- to go as far as Lyell 
himself. And the young naturalist on board the 
Pca^C^lc, did he begin to perceive, however dimly, 
‘through Lyell’s eyes” that evolution could not stop 
with tlu? inorganic world? Wq have no evidence on 
this point; we can onlv coniccture it as nossible. 

This nuich, however, is certain, that Darwin, after 
completing his excavations at Punta Alta, returned 
to Monte Video, and among the articles sent from 
home which were awaiting him there, found the 
second volume of the “ Principles,” and wrote in it 
” Monte Video, November, iS;^2.” The volume treats 
of the “Changes in the Ors^anic World now in Pro- 
^n‘ss.” It is true that Lyell had been so far influ- 
enced by his friend Cuvier that he commenced the 
book with a very trenchant criticism of the theory of 
Lamarck, but he then goes on to discuss a number of 
problems^ of extreme interest and importance to the 
evolutionist — the limits between species and varieties; 
variation under domestication and in nature; the 
effects of crossing and the characters of hybrids; the 
geographical distribution of plants and animals, and 
the^ agencies Iw which it has been brought about ; 
extinction and the appearance’ of new forms; the 
struggle for ('xistenco ; the origin of instincts ; and the 
bearing of all these and similar questions on the 
iMerpretation ■ of the geological history of past times, 
threat as was the influence of th*i first volume on the 
mind of Darwin with regard to geological questions, I 
think no one can now read this second volume with- 
^^ut realising that, in respect to biological problems, it 
nuist have exercised at least ,an equally profound 
effect jinon him. It could be easily shown from the 
Journal ” that all these problems were, from this 
time forth, ^ver in Darwin’s thoughts, and as new 


M «« Voy.iee Koiind iho World " tT86o). 

•’7 n n’t t'ftUcr'-. (»f Charlr-s D.uwin,” vol. i., pp. 

S .. f v*"® ‘’f c:i.:irlcs Darwin, ' vol. ii.. p. {17. ' 

Life and Letters of Charles T.ycll,” vol. ii., pp. 36, tXx. 
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observations were made by him, he delighted to 
think, as shown liy his letters, that they would “in- 
terest Mr. Ljxll,” who was at that time not person- 
ally known to him. 

1 am very far from suggesting that the collection 
of the fossil bones at Punta Alta and the perusal uf 
Lyell’s second volume made Darwin an evolutionist. 
On the contrary, 1 fully admit, with Dr. Francis 
Darwin, that it was the series of wonderful relations 
revealed to liiin towards the end of the voyage, by his 
study o[ the faunas of the Galapagos Islands, that had 
the preponderating influence in moulding Darwin's 
views; and I am convinced that anything like a 
dtTinile formulation of those views did not take place 
until after his return to England. It was then that, 
by the ro-examinalion of his collections and the revi- 
sion of fh(‘ ob.scrvations in his notebooks and journal, 
he was led to bring into clostj array the various facts 
and reflections bearing on “the species question,” and 
thus the seattered gleams of light on the subject 
which he had from lime to time caught wore fir^it 
brought to a focus in his mind; nevertheless, it is 
true that the first of those gleams were those that 
came to him at Punta Alta and during the perusal 
of the “ Principles.” 

There is a passage in one of Darwin’s letters to 
l^entham the significance of which, I think, has betn 
somewhat overlooked. Speaking of the fluctuations 
of opinion on the question of the immutability of 
species, he says : — 

“I, foi* one, can conscientiously declare that I never 
feel surpHsed at anyone sticking to the belief of 
immutability. ... I remember too well my endless 
oscillations of doubt and difficulty. It is to me really 
laughable, when I think of the years which elapsed 
before I saw what I Ix'licve to be the explanation (^f 
somci parts of the case; I believe it was fifteen years 
after I began before I saw the meaning and caus<' 
of the divergence of the descendants of any one 
pair.” 

Fifteen years after 1832 would bring us to 1S47. a 
period at which Darwin was fully immersed in the 
task of “ making and unmaking species ” among the 
Cirripedcs, and in their classification ; and it may well 
have been the consideration of “one pair” of these 
that led him first clearly to realise “the meaning and 
cause of divergence.” In his autobiography he wroti 

} “Long after I had come to Down” (which was in 
1842) “whilst in my carriage to my joy the solution 
occurred to me,” and “ T can remember the very sjmt 
in the road.” Although, as Dr. Francis Darwin 
has shown,®’ his father had come very near to this 
idea of divergence when he wrote the 1842 sketch,'”* 
and the same is true with regard to the essay of 
1844,*® it w’as clearly after these dates that the full 
significance of the principle revealed itself ro 
his mind, and that it was the result of 
pondering on questions of classification is shown 
by his letter of September, 1857, to Asa Gray, 
which he communicated to the Linnean Society 
in 1858. He there wrote: — “ F.ach new varic’ty or 
species when formed will generally take the place of 
and so exterminate its less well-fitted parent. This 
I believe to be the origin of the classification or 
arrangement of all organic beings at all times.” 

If this reasoning he correct, wo obtain the date of 
a crisis in Darwin’s mental development to which 
he himself attached the greatest importance. TTov/- 
ever this may be, the letter to Bentham proves wh.nt 
is often overlooked, that Darwin’s mind vacillated 

‘■iJ* “Life and T.etter<," vol. iii., p. 26. //vV., vol. i., p. 8.t. 

ai “ Foiindations’of the Origin of Species, ’ p. xxiv. •'‘•2 //wW.. n. 77. 

//'tW., pp. 2oS~ii. Soo. also “Origin of Species ” (1859), ch.ip. xiii. 

I “ Linnean Sociely-D.anvin-Wallace Celehmtion,” p. 97. 
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for many years before reaching full conviction on the 
question of evolution. Nor is this surprising; no one 
can road the su^j^estive series of letters to Sir Joseph 
Hooker without realisinfj how great and numerous 
were the ** doubts and diiliculties ” through which the 
veteran botanist battled his way towards final accept- 
ance of his friend’s views, 'fhc publication of the 
I.yell correspondence showed that the author of the 
*’ Principles ” at the time of the publication of the 
first volume was perfectly satisfied as to the truth of 
<M*ganic evolution ; this has been insisted upon both 
by Huxley and Haeckel. Yet, while writinjj his 
second volume, Lyell fell so strongly under the 
intluence of Cuvier (whose palaeontological work 
naturally fascinated him) that he not only rejected 
T .amarck’s hypothesis, but at times seemed to hesitate 
:ibout the evolutionary theory altogether. Again, no 
one reading HerschePs address to the British Asso- 
ciation in 1845. in which the “Vestiges” is so severely 
iiandled, could realise the fact that in 1836 he was 
writing to his friend Lyell that he was satisfied that 
the principle of continuity was applicable to organic 
as well as inorganic nature. It is no disparagement 
to either of these great thinkers to admit that, while 
weighing carefully the arguments for and against 
evolution, they inclined sometimes towards one side 
and at other times to the opposite view, and, in the 
words of Darwin, underwent “endless oscillations of 
doubt and difficulty.” 

John W. Judd. 

ANTHROPOLOGICAL RESEARCH IN 
NORTHERN AUSTRALIA. 

A LL friends of anthropology will rejoice to learn that 

after an interval of some years Prof. VV. Baldwin 
SpLiicer, F.R.S., has resumed his researches among 
ihr aborigines of Australia. The following particu- 
lar'* as to his work and his plans are extracted from 
a letter addressed to Mr. J. G. Frazer on September 
^ 3 - 

The Commonwealth Giovcrnment of Australia is 
alx)ut to undertake measures for the settlement of 
the Xorth'-Tii Territory, and during the present year | 
it sent a small party "to make preliminary invtistiga- 
tions in that region. The leadership of the party 
was entrusted to Prof. Baldwin Spencer. The mem- 
bers of the party went to Port Darwin, and from 
there across to Melville Island; then they returned 
to Port Darwin and travelled south .about two hundred 
miles., after which they crossed the continent to the 

Gull of Car|)<*n(aria. Amongst all the tribes 

examined by the expedition the belief in the re- 
incarnation of the dead is universal, and the same 
is tru»- of the notion that sexual intercourse has 

nc^thing, of necessity, to do with the procreation* of 
children. “The latter fact,” says Prof. Spencer, “is 
ini«^*resting because wc now know that this belief 

exi'its amongst all the tribes extending from south 
to north acrors the centre of Australia.” On the other 
h.'ind. Prof. Spencer found among these northern 
tribes none of the iutichiuma or magical ceremonies 
for the multiplication of the totenis which form so 
important .a feature in the totemism of the contrrd 
tribes; nor crmld he discover any restrictions observed 
bv file natives in regard to 'eating their totemic 
animriN ;nid plants. “The absence of iutichiunia 

(N-ninonie-/ he adds, “is doubtless to be associated 
with tiv fact that the trllx's in the far north live 

LiiKbu* ('f)ndilions very different from those of the 

central area. They never suffer from drought or lack* 

)f food ‘iupplv. This seems to show th.'it the ifi- 

tichiunin cen -monies are •\ special development of 
tribr*^ that live in parts such as Central Australia, 
wlu re the food supply is precarious.” 
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In one or two tribes along the Roper River a very 
curious totemic system was discovered. Among these 
people a man must marry a woman of a particular 
totem, but the children take a totem different from 
both that of their father and that of their mother. 
For example, a man of the Rain totem must marry 
a woman of the Paddy-melon (a species of small 
kangaroo) totem, and their children arc of the Euro 
(a species of kangaroo) totem. Again, a Porcupine 
man marries a Lizard woman, and their children are 
Bats. In these tribes each exogamous class has cer- 
tain totems associated with it. Again, in these tribes 
the natives are convinced that the spirit children know 
into what woman they must enter, so that the off- 
spring shall have the proper totem. Everywhere, too, 
^mong the tribes traversed by the c.xpcdition, the 
women and children believe that the sound of the bull- 
roarer is the voice of a great spirit who comes to take 
away the boys wdien they are initiated; but during 
the initiatory ceremony, when the boys are shown the 
rhuriui^a f<^r the first lime, they are informed that 
the noise in question is not made by a spirit, but b\ 
the churiuffa, or bull-roarer, which was used in t la- 
past by one of the mythical ancestors of the tribi . 
Lastly, Prof. Spencer could detect among these tribes 
no trace of anything like a belief in a supreme being. 
On the whole, he considers that, with minor varia- 
tions, the l.>olicfs of these northern tribes arc closely 
similar to those of the central tribes. 

Prof. Spencer hoped to start about November i for 
another expedition to Melville Island, the inhabitants 
of which he is particularly anxious to study, as,th»'\ 

I are lutherto practically uncontaminated by European 
' influence. His intention is to reside among them 
until February. .All anthropologists will look forward 
with keen interest to the publication of Prof. Spencer's 
fresh inquiries in this promising region. It is mucli 
to be regretted that his former colleague in rese-nreh. 
Mr. F. J. Gillen, has been prevented by the slate ol 
his health from taking any part in them' new investi- 
gations. 


THE TAAL VOLCANO. 

T he latest publication received from the Weather 
Bureau of the Philippines is entirely devoted 
I to a violent eruption of the Taal Volcano, which 
took place on January 30 of this year. Thi.s 
volcano, which lies thirty miles south of Manila, is 
represented by a crater in a small island which rises 
from the centre of I^ake Bombon. As this lake joins 
'J'aal in its activities it also must be regarded as an 
.active crater. If its waters could be removed by the 
deepening of the channel of the river which now 
drains it, we .should have a replica of Mount Aso, in 
South Japan, viz., a large crater about twelve miles 
in diameter with an active cone in its centre. The 
craters of these two mountains rank among the 
largest of which our world can boast, but they are by 
no means comparable wdth the largest in the moon. 
If, however, the crater plains of Taal and Aso could 
he lowered to the level on which these mountains 
( grew, thev would closely resemble many lunar vol- 
I canoes. 

The written history of Taal commences in 1572. 
Since that time the volcano has been fifteen times in 
eruption, the last being that now’ under consideration. 
Often it has obliterated hamlets and villageV«%.round 
the lake, but its last effort has practically cleared out 
evervthing. The number of dead is given aS 1335, 
btit because so manv were buried beneath the ash and 
mud the exact number will never be determined. Of 
all the inhabitant. s round the lake the only survivors 
appear to have been those wffio were absent from their 
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homes. It was exactly the same in 1888, when an 
innocent grass-covered mountain called Bandai, in 
Central Japan, blew away its head and shoulders and* 
filled up a valley thirteen miles in length with mud 
and stones. It Luried everything. 

Now these calamities are not always such sudden 
visitations as is popularly supposed. Most, but not 
all, dogs growl before they bite. Bandai, although 
it had not erupted for more than a thousand years, 
gave premonitory signals. From time to time it 
rumbled and slightly shook. Krakatoa, before it 
blew three-quarters of an island to the four winds, 
and opened a red-hot mouth at sea-level to fight two 
oceans, issued signals of uneasiness. So it was with 
Taal. On January 27, 1911, it seems to have been 
the origin of 24 small shocks. Next day the number 
increased to 197, and on January 29, 113 were counted. 
What came next we are not told, but at 2 a.m. on 
January 30, Taal burst forth with terrific energy, and 
a roar was heard at a distance of 310 miles. A great 
black cloud crossed with flashes of lightning and 
illumined with explosions which may have been of 


to find it “very peaceful, with puffs of white vapour 
succeeding each other at intervals of ton to thirty 
seconds.** Nevertheless, as on that day the Observa- 
tory in Manila recorded 130 shocks. Father Masu 
thought “there was still ground for fearing a fresh 
outburst.*’ The giant was evidently resting after his 
angry exertions. May he do so for many years, and 
when he dies the Philippinos will gladly write K.l.P. 
above his head. John Milne. 


THE SOLAR PHYSICS OBSERVATORY, 

T N April last a departmental committee was appointed 
to consider and report upon alternative schemes for 
transferring the Solar Physics Observatory, now at 
South Kensington, to Fosterdown (Caterham) or to 
Cambridge. The report of the committee has just 
been published as a Parliamentary paper (Cd. 5924). 

The committee was composed of Sir Thomas L, 
Heath, Assistant Secretary of the Treasury (chair- 
man), Mr. F. W. Dyson, F.R.S., Astronomer Royal, 
Dr. R. T. Glazebrook, C.B., F.R.S., director of the 



Fu.. I.— Crater of Ta.!! Volcano before the eruption (seen from the K.S. E.). 



Fic;, 2.— Crater of Taal Volcano after the eruption (seen from E.S.E.). 


electric origin, but in a globular form, rose from the 
crater from which two or three times a deep red glow 
appeared. 

Paragraphs at a distance of 242 kms. were greatly 
disturbed. An analysis of these showed that a de- 
pression had travelled at a rate of 112 miles per hour. 
This depression appears to have been formed by the 
inrush of air towards the hot volcanic throat. Be- 
tween twenty-two and thirty-nine miles from this the 
fall amounted to 2 mm., or o*S inch. The infer- 
ence is that near the mountain the inrush of air 
must have had a hurricance force and given rise to a 
real though short-lived tornado. Round the crater 
everything was “ wiped out ** or buried in mud. It 
was not “destruction,** but “annihilation.” No lava 
issu»^. It was Bandaisan over again, a hurricane 
or whirlwind had levelled houses, torn up trees or 
stripped them of their leaves and bark. With it all 
there may have been a fiery cloud, like that which 
issued from Mount Pel4e and destroyed St. Pierre. 
Two days later Father Mas^ approached the volcano 
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j National Physical Laboratory, and Prof. Arthur 
I Schuster, F.R.S., chairman of the executive committee 
I of the International Union fojr Solar Research, with 
; Mr. F. G. Ogilvie, C.B., as secretary. The terms 
I of reference were : — 

I To considpf the alternative, schemes for locating the 
! Solar Physics Observatory at Fosterdown and at Cambridge 
respectively, and to report which of the two schemes is 
I likely to secure the best results for an annual expenditiip^ 
* of approximately the same amount as is now incurred 
for the work done under the direction of the Solar Physics 
Committee. 

The conclusions and recommendations of three 
members of the committee, viz. Sir T. L. Heath, Mr. 
Dyson, and Prof. Schuster, arc as follows : — 

We ar? of opinion that, on a balance of considerations, 
.and especially having regard to the iidvantagp to th*‘ pro- 
, gress of solar physics which may be expect ixl to acc rue 
I from tin* establishment and support by the Fniversiiy of n 
real school combining the studies of solar physics and 
.astrophysics, the Cambridge scheme is calculated to give 
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l!i> l>oitrr n'sults for an r-xpondilun* of appto\iiiial**ly tlio 
amnuiu now avaiUible for ihe Solar Physics Observatory. 

\\*- leccuiuiietKl. therefore, that the solar physics worlc be 
ttansfenecl tt^ Cambridge, with an initial j^rant for build- 
ini4*s artd a li\ed annual inclusive. tjrant-in>aid to the I'ni- 
> rsiry, providi.cl that the Univtasiiy will ai;ree to the 
h'llowing' conditions : — 

(I) That the professed* of astropltysics be the director of 
tl'..‘ Sv)lar Observatory. 

ij) rhat iht're be a committee or syndicate nontittaled bv 
th»‘ L’niversity with functions similar to those id' the Hoard 
of \ is i tors of the lvo\al (Observatory at (Greenwich. 

That the Astronomer Royal and the director of tin* 
>b 1^ 01 ological Ollice be c.v otlicio members of the com- 
noite** or syndicate. 

{4) That the I'niversity undertake to carry c»ul at the 
fv w observatory the necessary amount of roiitin** ,, ..nv «... 
tlie general lines indicated in paragr.aph 14 (?>) and (c). 

.5) That an annual report, to include a st.itoment of the 
work done, and an .abstract of tlv' accounts of the Solar 
Observatory showing Ih*" .application c»f the grant-in-aid. 
b presented by the director to tin* committee or syndicali-, 
to 1 )'- by thrall transmitted to the Treasury. 

W ith a view to securing llie perinanenee of any nrrange- 
n:.-nt th.it may now be made, the ennimil tec desire to point 
r»ut the importance of attaching tlie dinatorship of the 
Sijl.ar Observatory, if established at Caniiiridge, ti> a pro- 
fessorship which is not merely of a temporary rharaeter. 
The I’niversiiy may not ho in a position, at presf'nt, to 
gi\e any definite assurance that the professorship will he 
renew;, hI at the expiration of the present tenure ; but we 
Consider it highly desirabb" that the Governm»-nf shoubl 
.iseerrain, before coming to a final decision, whether the 
I niv* r>ity is willing at an e.arly opptn'tunity to consider 
favourably the esfaidishment of a professorship of astro- 
phvNi'i.^ on a permanent foundation. 

Hr. (d.a/ehrook dissents from these conclusiojis and 
r* cr (tiiniendatioiiN, and rem.'irks 

f beli. ve that the evidence placed before the committ 
atul the facts detailed in the rejmrt b ad to the cunclusi' 
that, on ;i bal.ance of all the considerations, a scheme for- 
locating thr* observatory at Fosterdown, under condiliini'^ 
similar to tho-^e outlined in section 23 of tlie report, could 
arranged at an annual cost of 3000/. with a capital 
outlay of 5(400/., and would secure the best results 

Th* H'port is of ;» far-rt*a('liini^ chat act (-r, .and if 
ajjj)r»ived will n.sult in tlm abolition, and not merely 
irt the transfer, of tTio Solar Physics (Tl^scrv.atory, and 
till- dismissal of its st.alT. 

W'e hclh'vc that it has not yet been referred to tin* 
Snl.'rr Physics (.'ommittee, and that steps an* ])eing: 
tak<-n to bring disinterested scientific opinion fo he:rr 
Upon the question. So far as pulilic opini(»n is (-un- 
certted. The Morning Pttsf .and The Daily (iraphic 
;il<ine have de.alt with the- matter. The ;irli<'les .are as 
frrllows : — 

ICxamination of the m.ajorily report of the committee 
appointed to inquire into the future of the Sel.ar Phy*=ics 
(■>b^ervarory r-l South Kensington mu.st awaken surprisf* 
and di.-may in the minds of those acqu.ainted with tlie p.ast 
liI‘ilor\ and, present w’orking of this institution. Found<;d 
forty year- ago, wln-n .Soutli Kensington was almost ;i 
v.icanf sit*.-, it w.a> the pioneer in solar observation ; the 
tir*.t oh«;rTvatory to e.x.airiine the solar prominences ; the 
first to observe sun.spots systematic.ally, and the first to 
att'-mpt to cor'relate solar and terrestri.il pheiiomen.a. The 
I nd it g'av*? Jin', been followed by other obsei'vafories, and 
the metlif)ds It instituted rr;c those which h.ave been adopted 
i*v tIi.- Mount 'Wilson .Solar Observatory in raliforni.a, 
wl.ic'h is now tlu* chief station for observ.ations of the sun. 

When the ohs*rvations at South Kensington were first 
undertaken, it w.is understood th.nt the institution was to 
be regarded n (iov*rnment institution, sup>ported bv 
Crov.-rnment rontribution.s. 7 'he gr.anf made was not ;i 
I-Tg*' one, though to the ohser-vatoi-y and Its servants it 
-uffired fa make the work done rhere known all over the 
•vvorld. Hut it has remained ,;rt the insignifii'ant figure of 
,<*.>0/. a year, or, the gr-outwl that it wa.s irseless to '.pend 
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money for instruments at an observatory which was beinjj 
so surrounded by high buildings thiit its opportunities for 
ohscrvafion wcr(‘ yearly becoming mon^ limited. 77 iat was 
re.'isonable, and tlie observatory, through its officials— as 
well as through th*‘ Solar Physii's (..kunniitlce, which w.is 
I formed at .Sir Xorman r.ockyer’s initiative to coordinate 
I the work of solar ohsi^rvatories— continually urged th*.' 
j reinov.d of the observatory to a more suit.able site. Such a 
! site otTored irsidf at Fosterdown, which is a distant fort on 
I ih*' Surn'v Hills, .'noo fi'ct al>t>ve the sea, and which became 
I vacant thioiigii tli*' alxindonment of the obsolete dcb'iices 
I of London. The site had tlu* several advantages desirable 
! and necessary in an observatory : it had a very wide sweep 
! ot hiiri/on in all directions ; it was removed from the glar«* 
j of electric Uglus, from smoke, or vilu'ation. Its concrete 
; tloors would h.'ive heiMi suited in several instances to the 
*-quireinents of the foundations of th<‘ h(‘ds of telescopes. 

I h'osterdown ha*., however, been n-jecled by th(^ majority 
; of the commit ti'i' in f.'ivour of (^.'imhridge, on the ground 
! licit at Cahnu'idge there would lx- cl«)ser association with 
j men of sci«'nce. 'fhe loss of elficiency which will result 
I from .giving effort to the df'eision is signal. Cambridge 
j lii*s in a fiat country, and the ohsorvatory is in a river 
' valb-y. The elevation the observatory there is 70 feet; 

I it is near f*noiigh a ro.id t(4 suff<M* from vibration. Tts night 
' oliservatlons are prejudiced l>y the glare of tlu* Canihrldg*- 
I «l*‘rtric light-: its daylight observ.ations by a town’s smok*'. 

> If it were only on account of the absence of elevation the 
i site of the ohsjMv.atory would he unsatisfactory. Nearb 
j t‘very groat ob-ervat(*ry in tin- world has sought elevation. 

; Paris (Meiidont has gone from i()4 feet to 534, Potsdam 
j from 112 to 31.^. Chicago, the T.ick Observatory, Mount 
j Wilson, Flagstaff, Nice, Washington, Madr.as, Mount F.lna, 

1 an* all at an elevation of H)oo feet or more. 

Moreover, the committee themselvf's admit that Foster- 
down is the prrferahle site, a verv in.'i(li‘i|u;ite exjin'ssjon 
of the difforcnci: hf'tween Cambridge and FosU'rdown in 
view of the evidence that w:is hcanj. h'or the (.'am bridge 
sll(* is bound to ih-t(‘ri«n'ate as buildings spring up .around 
it and as the tr.afi'ic on tlu^ road increases, eau-ing vihr.a- 
tion. Nor Is there any proper provi.sion made for the 
I eaiTving on of the work. The pn'sent professorship 
j a s.il.aried post, and it is unlikely that .a man of higl 

I position will bf? inrliujcal to fill the post as Mr. Newall h.i 

I done, or that he will bi* .attracted by the me.agn* emolunien 

i of jonl. offered in connection with the new yxist. 'I'hi 

nnmitlee has app.arently nr‘gli'cted tlie view that the true 
work of a iiniv»i-il\ i- in train and fit men to undert.ak'.’ 
work. For this ('ambridge is already adequately eqiiijipeif. 
and this is the legitimate work of a proff*ssor r.ather th.an 
the management of .an imtiortant ‘■•(aentific institution 
tin- rc)ndu<'t of research. As regards I'nsterdown, the eom- 
inittee adnijt that it is probably as gi^od a site as can h*; 
found in l-inghind. 

\f»r c.in th'- report of tlv- commit1r*e he accepted with 
confidence. From the scientific standpoint the opinion of 
the 'rreasiirv represent. ative ran naturally carry no weiglit. 
7 he three other signatories of the report are all men of 
the highest standing, hut they .are all old Cambridge men. 
ajid witliout llieir lieing in any way conscious of bias, ir 
is not improbable that, they may have, been unconscicmsly 
infliuuired in their view by their natural loyalty to Alme 
Mater. F.ven so, Dr. Gl.azebrook, who, as president of the 
Nation.al Physics Lnhoralory, has esped.al experience in ih*) 
work of .administration, has dissented from his colle.agues. 
advoiaating the est.ablishment of the observatory .at Foster- 
down, and recommending that it should he under a direcloi: 
who should give his whole time to the work. 

Lastly, quite apart from the material flisadr.anf.iges of 
the Cambridge site, there is the far more important .f>ne 
that the removal thither, which would m.akc? the Solar 
Physics Observatory an appanage of an observatory already 
existing, would imply the dissolution of an institution an<i 
th*- disners.'il of a staff whi<'li is of international import anc» 
and repute. — The Morning Post, 

In astronomical rirrl*‘s the recommendation of *^h** 
departmental rommitten that the old Solar Physics 
Observatory at South Kensington should be rbmovod to 
Cambridge has been received with surprise. Fconomy is 
the nn«* practical reason for the recommendation ; in the 
words of a well-known astronomer to a representative of 
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'I'he Daily Graphic, “ Lhr? choice? of (.'runbridg*^ sfoms to be 
because it is cheap.” 

All the great observatories of the world are moving 
upwards 

The Paris Observatory at Meudon has removed from 
194 feet to 534 feet. 

Sicily (Mount Ktna), 155 fort to 9735 feet. 

Berlin (Potsdam), 112 feet to 318 feet. 

Madras (Kodaikt-inal), 23 feet to 7745 feet. 

Vienna, 787 feet to a neighbouring mountain. 

Washington (Mount Vernon), 200 feet to 1725 feet. 

Chicago Observatory is 1105 feet, the Lick Observatory 
4209 feet, Mount Wilson 5712 feet. Flagstaff 7293 feel. 
NMce T240 feet. 

It has become imperative, in the interests of the accuracy 
which modern astronomi('al observation dem.ands, to take 
the observations well abov(^ ground, mist, and fog ; and to 
remove them to sites as distant as possible from the 
smoko of towns by day and the glare of their lights by 
night : and their vibration at all times. Not one of thos#* 
advantages will be derived from the suggested site which 
the new Solar Physics ObscMwatory would occupy at Cam- 
bridge, which lies in .9 river valley. The observatory would 
be near a road ; there is the smoke of the town, not to 
speak of the cement works at Cherry TTihton ; and there 
is the glare of the town’s electric lights at night. This is 
easily perceptible five miles away at Little Shelford. More- 
over, the height at which the observatory will b»* statione<l 
is only 70 feet above sea-level. That is perh.ips better 
than thf' present site at South Kensington, which is onlv 
27 feet above river-l«.‘vel, but not much. The site which 
was suggested by the Solar Physics Committee was Foster- 
dnwn, near lk)\ Hill, in Surnyv. That is 800 feet above 
(It* sea> and is one of the best sites for astronomical pur- 
poses in Kngland. It has wide horizons, no lights near, 
no traffic, no smoke. Nor is it verv dear. The land is 
( loverninent land, being part of the ground lately occupied 
hv one of the of>solete forts for the defence of London. 

More serious, or at least as serious as the rejection of 
the Fosterdown site in favour of one at Cambridge, is the 
proposed dissolution of the integrity of the old Solar 
Physics Observatory, which will henceforward become a 
mere branch of C.amhridge Observatory. It is a very poor 
reward for services and work done lasting over a genera- 
tion. The pioneer observation of the South Kensington 
(')hsi'rvalory is known all over the world, and has been a 
modol for othf*r observatories to follow. One cannot 
b< !i«‘ve that the astronomical world will hear of its di'^solu- 
titin without disappointment and indignation. The Daily 
Graphic. 


NOTES, 

Ri'.Pi.viNr, to Mr. Sandys in the House of Commons on 
Mofiday last, Colonel Seely made an important announce- 
ment on the subject of military aviation. He stated that 
the War Onice has a progressive policy in the matter, and 
has hitherto only hung back because it wants to be quite 
sure, in buying a great number of machines, that they are 
of the most useful tvpe. 'fhe Service now possesses sixteen 
aeroplanes of eleven different types, of which seven arc 
biplanes and four monoplanes. It is proposed to pay 
oftirc'rs who obtain the Aero Club certificate a sum of 75/. 
towards their expenses, and such officers will be attached 
to the Army Aeroplane Battalion for a course of special 
instruction, which will include navigation and map-reading. 
They will then be expected to pass for a certificate similar 
to the French superior military certificate. The intention 
is, finally, to provide an efficient service of aerial scouts 
both for the Navy and for the Anny. One hundred officers 
will be trained immediately as pilots and observers, and 
non- 3 «ftnmissioned officers and other ranks will also be 
trained. In the discu.ssion that followed, Mr. R. Gwynno 
asked whether the* War Office intends to subsidise experi- 
ments, but no answer was given. As comment on the 
foregoing, it may be interesting to enumerate what 
machines the Government actually possesses, 'fhey are 
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as follows -Biplanes : one original Wright, presented by 
the late Hon. C. S. Rolls (never flown, and now dis- 
mantled) ; one Howard Wright, purchased from Captain 
Maitland (broken up) ; one Paulhan (broken up, capable of 
repair); one de Havilland (worn out, must be entirely re-* 
built) ; one experimental V'oisin Canard type (broken up) ; 
one Farinan (out of date) ; one Br6guct ; and several Bristols. 
Monoplanes : fOur Valkyries, presented by Mr. Barbf?r (one 
broken and two without motors, leaving one effective) ; one 
Nieuport ; and one BK*riot (formerly the property of the 
late Lieut. Cammell). With regard to the Fr^^nch superior 
^ military certificate, the rules for this were is.siied by General 
j Roques last June, and lay down that military aeroplane 
j pilots must possess the Aero Club (F.A.I.) certificate and 
the military aviator’s certificate. The latter is granted to 
officer.s, non-coininissioncd officers, and men of the regular 
or of the reserve and territorial army who, possessing the 
Aero Club certificate, have passed a series of tests to be 
determined each year in accordance with aeronairtical pro- 
gress. For the present year candidates must have accom- 
plished thn'e closed circuits at a height of at least 300 

moires, c'.ach circuit comprising a cross-country flight of 
I 50 metres, the. landing being m:id*‘ at the starling place. 

fhe* aeroplane must be of a military type, and carry 
; 'in overload. Candidates have also to pass an examination 
I >11 aeroplane motors. 

' fiiE notices of aviation f ats and fatalities which appear 

in the daily IVes.s do not often afford the scientific inquirer 

; much indication of any advances in our knowledge of the 

• principles of mechanical flight. 'fhe remarkable glide 

I which Mr. Orvill*' Wright performed on ('Ictoher 24 reminds 
J us that there is still much to be done with gliders, and 

■ that flight as a sport dof s not necessitate a cosily motor- 

' driven aeroplane. The glide in question, whicli lasted! 

' about ten minutes, was performed at “ Kill l.)e\il Hill”' 

in a wind blowing at about fifty miles an hour. By l an ful 
' mamruvring Mr. Wright caused the wind to pic k him up 
1 from thf? top of a sand duni?, and in successive gusts he / 
rose 150 leet, finally gliding to the ground. Mr. Wright 
stated that he had proved that a man can remain in the 
air without a motor provided then* is suflicient wind. The 
. question which naturally suggests it.self is how far this 

• feal was due to upward currents cau.sed by llie wind blow- 
ing up the sides of the dunes. It is one thing to hov»?r 

' round a hill top under such conditions, but it would be a 
verv different task to make use of Langley's “ Internal 
i Work of the Wind ” in a flight acro>s a ban* plain or over 
! the sea. 

I In the House of Commons on Monday, Octobia* 30, the 

■ Home Secretary was asked whether his attention had been 
: diVected to th«? views expressed by Sir William Ramsay in 
i his presidential address to the British Association concern- 
ing the exhaustion of the coalfields of this country, and 
whether the Government anticipated taking any steps tend- 
ing to the conservation and lcss»?nod wash? and export of 
this source of energy supply, having n^gard to the extent 

i to which the nation’s commercial position and the support 
of the industrial population were dependent on it. In the 
course of his reply, Mr. McKenna said : — The president’s 
forecast of the probable duration of the coal supplies of 
I the country does not take into consideration certain factors 
I which have an important bearing on the question. In the 
I first place, the estimate took no account of the large amount 
j of coal in fields unproved at the time of the inquiry of the 
I Royal Commission, nor of the amount of coal lying below 
the depth of 4000 feet which the commission took to be 
i the present limit of workable coal, but which it may be 
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found possible hereafter to exceed. These two sources the 
commission estimated at more than 39,000 million and 
5000 million tons respectively, or together nearly half as 
much as the amount of coal estimated to exist in the proved 
coalfields. In the second place, the estimate was based on 
the assumption that the output of coal would continue, at 
any rate for some time, to increase at the same rate as in 
the past. The commission, on the other hAnd, considered 
that at a time not far distant the rate of increase of output 
would become slower, to be followed by a period of 
stationary output, and then a gradual decline. The sugges- 
tion which Sir William Ramsay is reported to have made, 
chat Parliament should impose a penalty on wasteful ex- 
penditure of energy supplies, would involve an amount of 
control over the industries of the country which, under 
present conditions, it would be impossible for any Govern- 
ment to undertake. The commission looked forward to the 
introduction of considerable economies in the future ; and 
I am advised that both in the w*orking and in the using 
of coal progress is being made in this direction. 

M. Henri Martin presented to the Paris Academy of 
Sciences on October 16 a note on the skeleton of 
Neanderthal man discovered by him at Quina, in the 
department of Charente, during September last. This is 
the fourth find of Neanderthal man which has been made 
in the south-west of France during the last four years. 
Former discoveries were made in the valley of the Dor- 
dogne, or of its tributary the Vdz^re, while the present 
has been made in the valley of a tributary of the Charente, 
lifty miles further to the north. The stratum of sandy 
clay in which the skeleton was found is regarded by M. 
Martin as a former bed of the adjacent stream, and as 
corresponding in date to the lower strata of the Middle 
Quaternary deposits. In former discoveries of this nature 
there was evidence that the remains had been buried or 
been naturally entombed, but in the present case the 
evidence points to the remains having been embedded during 
the formation of the deposit in which it was found. In 
the same stratum were found flint and bone implements, 
which M. Martin ascribes to the older ^ouster ian civilisa- 
tion. The teeth are very similar in character to those 
found recently in a cave in Jersey, and described in the 
current issue of The Journal of Anatomy and Physiology 
by Messrs. Keith and Knowles. The skull, which has 
become broken along the sutural lines, is said to show the 
well-known ' characters of the Neanderthal race in a very 
pronounced degree. The remains of the skeleton have been 
transported to Paris still embedded in the blocks of loam 
in which they were discovered, and will ultimately be added 
to the collection in the Museum d’llistoire naturelle, 

.Agriculturists will regret to learn that M. Gasten 
Gautier recently died at Narbonne, at seventy years of age. 
M. Gautier, who was brother of M. Armand Gautier, 
president of the Academy of Sciences, was a member of 
the Socidt6 de ootanique de France, and had published 
several botanical memoirs. But his great claim to fame 
is that he introduced the culture of the vine into a region 
that had been little better than a huge pestilential swamp 
round Narbonne. 'J he first efforts at reclamation were 
made on his own estate of Craboulcs, and finally met with 
such success that many of his neighbours followed his 
example ; by degrees the swamp gave way to fruitful vine- 
yards. 

Thk death is announced, at ninety years of age, of Mr. 
John C. Fuller, whose name is familiar to electricians in 
connection with the Fuller bichromate battery. A corre- 
spondent of The Times points out that Mr. h'ulb r was at 
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one time an assistant of Faraday. He joined the Electrical 
and International Telegraph Company in 1S54, and during 
his connection with it worked with Latimer Clark and Sir 
William Preece. One of the results of Mr. Fuller's early 
studies was the invention of the universal battery system, 
by which one set of cells works a whole group of circuits. 
He invented several other forms of battery. About 1857 he 
assisted Messrs. Silver and Co. (the founders of the India- 
rubber, Guttapercha, and Telegraph Works Company) in 
applying indiarubber to telegraph purposes. Here he 
designed the machine^ and methods for covering wire and 
made vulcanite insulators. Later, before founding his own 
firm, Messrs. John C. Fuller and Son, he assisted Mr. 
W. T. Henley, the submarine cable manufacturer. At this 
time he invented and patented the mercury bichromate 
battery. 

It is with deep regret that we learn of the premature 
death, at fifty-four years of aojUjik^Prof. Alfred Binet. 

I Prof. Binet was director of the flMratory of physiological 
psychology at the Sorbonne, and was very well known 
among psychologists — above all as an ardent investigator 
of the first rank into problems of child psychology. He 
founded “ L’Ann^e Psychologique ** in ' 1897, in which 
appeared, year by year, highly important articles from his 
own pen. Among many well-known books of his upon 
psychological topics may be especially mentioned “ L'lCiude 
E.\p6rimentalc de rintelligence,” “ La Suggestibility,” 
“ 17 A me et le Corps,” and ” Les Id^es modernos sur les 
Enfants ” (his latest publication). The science of psycho- 
logy has suffered a severe loss in his death. ' ; 

The annual Huxley memorial lecture of the Roy a. 
Anthropological Institute will be delivered on Thursday, 
November 23, in the theatre of the Civil Service Com- 
mission, Burlington Gardens, S.W., by Prof. F. von 
Luschan, whose address will be on ” The Early Inhabitants 
of Western Asia.” Mr. Alfred P, Maudslay, president of 
the institute, will occupy the chair. 

The council of the Institution of Civil Engineers has 
made the following awards in respect of papers published 
' in Section ii. of the Proceedings for the session 1910-11 
j Telford premiums to Messrs. S. M. Dixon, II. J. F. 

j Gourley, J. Holden, A. Rogers, A. E. Griflin, Dr. F. C. 

! Lea ; and a Crampton prize to Prof. W. E. Dalby. The 
j Indian premium for 1911 has been awarded to Mr. C. E. 

. Capito, and the Webb prize to Mr. F. W. Bach. 

I The list of lectures to be given on Mondays and 'I'hurs- 
I days during the present session at the London Institution, 
i Finsbury Circus, London, E.C., has been circulated. 

I .Among the numerous subjects of interest to be dealt with 
in the lectures we notice the origin of life question, by 
! Dr. H. C. Bastian, F.R.S. ; life on the high mountains of 
! Mexico, by Dr. H. F. Gadow, F.R.S. ; man under the 
i microscope, by Dr. Alex. Hill; storm rains, by Dr. II. R. 

I Mill; alchemy, by Mr. M. M. Pattison Muir; and waves 

! of the sea, by Dr. Vaughan Cornish. 

, • 

.At the meeting of the London Section of the Society of 
I Chemical Industry, to be held on Monday, November 6, at 
Burlington Mouse, Dr. E. G. Acheson, of New York, will 
read a paper on dcffocculation as affecting lubrication. 
Dr. Acheson . is well known as the inventor of lubricants 
; consisting of deffocculated graphite — ” Aquadag and 
” Oildag ” of carborundum, &c. The paper should be of 
,■ interest to all who are concerned with lubrication and 
' lubricants. Dr. .Acheson will also give an address to the 
i P'araday Society on Wednesday, JJovember 8. , Non- 
i members of the society will be admitted by ticket, to be 
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obtained upon application to the Secretary, S2 Victoria 
Street, S.W. 

The council of the Royal Institute of Public Health has 
accepted an invitation from the Chief Burgomaster of 
Berlin to hold the congress next year in that city on July 
‘25-28. The congress will include the following sections 
and presidents : — State medicine, Sir T. Clifford Allbutt, 
K.C.B., F.R.S. ; bacteriology and comparative pathology. 
Prof. G. Sims Woodhead ; child study and school hygiene. 
Sir James Crichton-Browne, F.R.S. ; military, colonial, and 
• naval. Major Sir Ronald Ross, K.C.B., F.R.S.; and 
municipal engineering, architecture, and town planning, 
Mr. P. C. Cowan. Facilities will be afforded for visiting 
the various public health and educational institutions in 
Berlin in connection with the Imperial Board pf Health, 
the Municipality, and the University. 

In connection with the 200th anniversary of the founda- 
tion of the Spalding Gentlemen’s Society, in 1709, the 
society has recently built a home for its library and 
museum, which also includes a magnificent lecture theatre, 
•committee rooms, &c. The new building was opened on 
October 25 by Sir Henry H. Howorth, K.C.I.E., F.R.S., 
who referred to the extraordinary fact that a society should 
have carried on its work for two centuries and should 
then be in a position to purchase a building for its treasures. 
Iri the evening there was a public lecture on “ The Romans 
in Lincolnshire,” by Mr. T. Sheppard, in which he 
described many thousand relics of the Roman period, now 
in thg museum at Hull, from a little-known site on the 
north Lincolnshire coast. Sir Harry Howorth occupied the 
chair. During the day Mr. Sheppard also gave an address 
on the use and value of local museums. 

In The Quarterly Review for October M. Salomon 
Reinach reviews the present condition and progress of 
mythological study. lie shows how the earlier explana- 
tions of myths suggested by writers like Fontcnelle, 
De Brosscs, David Hume, and Dupuis gave way before 
the researches of Grimm and Mannhardt, to be succeeded 
by the theories of Kuhn and Max Muller. These last, in 
th(?ir turn, were superseded by the anthropological school, 
under the leadership of ” that wittiest of scholars and most 
scholarly of wits,” Mr. Andrew Lang. This revolt against 
the philologists was largely due to the advance in the 
knowledge of philology, which no longer accepts the 
identifications of the names of many Greek and Roman 
deities with those of India advanced by Max Miillcr him- 
self and extended by his more ardent followers, like 
De pubernatis and Sir G.^Cox. It was also the result of 
the colonial policy of England which tended to extend the 
horizon of research from Aryan gods to the mythologies 
of savage races. The methods of the anthropological 
school were still further extended by W. Robertson Smith 
and J. G. Frazer. But the views of these last authorities 
arc already disputed by the psychologists and sociologists. 
M. Reinach closes his instructive survey of the situation 
by the ren^ark that ” underlying and stimulating the work 
of criticism, as applied to the chief results of the anthropo- 
logical school, I sec, at all events in my own country, the 
ever-active upholders of tradition and established creeds.” 

At a meeting held in Norwich on October 26, 1908, a 
society was established for the study of prehistoric archaeo- 
logy, efifL-cially with reference to the eastern counties, and 
shortly afterwards it adopted the title of ” The Prehistoric 
Society of East Anglia.” We have lately received the first 
part of its Proceedings, an octavo of 121 pages, containing 
a report of the work of the first two sessions, with several 
original papers printed in full. In a communication on 
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the flint implements of sub-crag man, Mr. J. Reid Moir 
describes his well-known discovery of flints, reputed to 
have been worked by man, in deposits that, in some cases, 
I are admitted by distinguished geologists to be undisturbed 
Red Crag. Dr. W. Allen Sturge, M.V.O., the first presi- 
dent of the society, contributes not only an appropriate 
inaugural address, but also a rather voluminous paper on 
the chronology of the Stone age. Although the views 
expressed in this paper arc based to a large extent on the 
study of his extensive collection at Icklingham Hall, in 
Suffolk, as well as on local field-work, they are likely to 
evoke no little opposition, both from the geological and 
the archneological sides. The superficial scratches on 
I many worked flints of Neolithic age he refers to glacial 
action, and thence concludes that an ice period, with 
several phases, must have occurred in Britain since the 
incoming of Neolithic man. Similar evidence in the case 
of certain palseoliths is accepted as proof of at least one 
Glacial period during Palaeolithic times. Dr. Sturge 
ventures to suggest that the Neolithic age may have begun 
about 300,000 years ago, and the Palaeolithic perhaps a 
million years ago. In forming these startling conclusions, 
he relies on Croll’s hypothesis, which, although abandoned 
by most geologists, he does not admit to have been yet 
1 disproved. 

Naturen for October contains an article by Prof. A, W. 
j Brogger on prehistoric stone implements, the rock-shelters 

j where some of them were found, and the remains of 

: mammals and birds by which they were accompanied. 

} According to the report of the New Zealand Scenery 

j Preservation Board for 1910-11, a total of 25,442 acres 
\va> reserved during the year under review, this bringing 
up the total of the reserved areas to 65,989 acres. It is 
pointed out ” that by virtue of past legislation all scenic 
reserves and national parks in New Zealand arc practically 
sanctuaries for the native birds and game, and no shoot- 
ing or killing whatever is permitted on them. 'I'he 

greatest care is taken to keep them free from noxious 
\veeds, and wherever practicable and advisable the fencing 
of the external boundaries has been proceeded with, par- 
I ticularly when the rcsv.rvc adjoins settled land or a road 
1 in general use.” 

Tn Himmcl nnd Erdc for October (Jahrg. 24, Heft i) 
M. Picker contributes the first of a scries of popular articles 
on the bacteria as the friends and foes of man. After a 
brief historical introduction, the classification and structure 
of the bacteria arc considered, with illustrative figures. 

A Bulletin (No. 146) has been issued by the Agri- 
cultural Experiment Station of the Rhode Island State 
College, U.S.A., on the cholera-like di.seases occurring 
among poultry. It is shown thcit, in addition to the well- 
known micro-organism of chicken cholera, first studied by 
Pasteur and Toussnint, several other microbes cause similar 
diseases among poultry, some of which possess extreme 
power of infecting. 

Botanists engaged in syste.matic work, or interested 
j therein, will find in the catalogue No. 22, “ Botanica 
I Geographica,” issued by Messrs. Dulau and Co., Soho 
Square, Lon’don, an extensive assortment of second-hand 
literature offered for sale. The items are most numerous 
j under the sections devoted to Europe and North America ; 
contributions to the botany of Africa are also well repre 
sen ted. 

A SECOND contribution to their studies of Indian fibre 
plants, prepared conjointly by Mr. and Mrs. A. Howard, 
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d»*als with Hibisiiis ciinnahinuSt popularly known as 
Occcan or ainh.u i In iiip, and II. Sabdariffa, Iho RozcUc 
plant ; it is publis-hii'd in tho Mt?moirs of the Department 
of Agricullutf in India a>; vol. iv.. No. 2, of the botanical 
Series. The in\v>tigation was primarily directed towards 
analysing the ordinary t rops with the view of eliminating 
cross-fertilisation ami sinning uniformity of product. 
Kive varieties, showing ditterences in the seedling and early 
vegetative stages, w eie isulati-d ; descriptions of these and 
I oloiirod ligurcs are supplied. I'wo of the types are re- 
garded as speciall\ promising, and it is intended to develop 
these by pure-linv cultures. The account of II. Sabdariffu 
is conltned to comparative notfs on pollination and the 
ilescriptions of four varieties. 

Thk interesting chapter on the history of fo.ssil botany, 
chosen by Dr. D. 11 . Scott as the subject of his presi- 
dential addres'i to ih«‘ Lini>-'nn Society at the close of the 
last session. dat» s back three-quarters of a century, to a 
time when Witham in England and Cotta in Germany 
were prornirK-nt inv»stigalor«, and the more illu.«trious 
Brongniart was ♦engaged upon his earlier researches. 
Morphological t lucidation wa?? the guiding principle of 
Brongniart *s studie-, ar*d in most cases he found it neces- 
sary to discovi r the required morphological data himself. 
His “ llistoire de>; \ egelaux Fossiles *’ contains in the 
introduction a detinite rect)gnition of four successive geo- 
logical periods characu ri^od by diffen‘nt types of vegeta- 
tion. Witham T chief >ervice was to demonstrate the 
early prevalence of gymnosperm&, and ho was also the first 
to describe the structure of the historic fossil J.cpido- 
dendron Hafcouftii. although it remained for Brongniart 
to identify the ring oi wood, fo C'otta credit is due for 
the foundation of the g.-nus Medullosa, and a virtual 
recognition of its polv-^ielic character. 

In the Siitnt:ci<srn.schifft}ichi' Wochcnschrift for 
October 1 there i- an article on the geological study of 
earthqiiak' b\ 1)5 . Erwin Scheu, whose name is well 
known in coin.<ciion with catalogues published by the 
International i.Jiion at Strassburg. The articF* d*'als 

with mala■osei5■lll^, or earthquakes which can be felt. 
The intensiii..-s of these should be referred to a .scale; but 


as seismulugists are already troubled with sixteen different 
Stales of int'-riaiiy, ii is not clear why Dr. Scheu should 
add U) their number. He, however, suggests one which, 
he remarks, might be auitable for Europe, but hardly suit- 
abl.f for the tropics. .An earthquake which is not felt 
should, according .0 the new scale, be indicated by the 
num.Tal I, whilst or.f: accompanied by romplet.- destruc- 
ti(j5v which p iers to a mega^eisr^l raiher than a micro- or | 
mairos'-isni, lia^ an inten>ily of VTI. In a map of I 
is(is< isl> for the Crtrrhquake of J6keb, January, 1906, some | 
of them arc-, however, in.'irked VIII and IX. In connec- I 
tiuii with the « on^^triic'ion of isoseists, we are told that j 
lh<* intensity of movcin'-nt exhibited in hard rocks like ; 
granite is greater then it is in materials like marl and , 
clay. So far as destru' tivity is concerned, our impression | 
has been that this is generally the reverse. The influence j 
of fault lines, fo'' example, those in the Rhine Valley \ 
and mountain ranj^es, upon tlu* distance to which earth- 
quake motion may be propagated is pointed out. Illustra- 
tions are given of the destruction caused to buildings, and 
the displacements, vertical and otherwi.se, of land surfaces. 
Dr. .Scheu ’s arii. It is distinctly popular, and as such 
suggests phenomena to be observed at the time and after 
rhf urcLirrencf' of an earthquake. 


The meteorological charts of the North .Atlantic and 
Mf‘diterraneaii for November, issued by authority of the 
Mf'teorological Committee, coiftain an instructive account 
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of the bt'haviour of a heavy storm in the North Sea, illiis- 
trated by synoptic chart.';. Between September 28 and 20: 
a small cyclonic system seems to have formed near 50*^ N. 
and 30® W. ; on the morning of September 29 the chart for 
that day shows that the centre was about 57® N. and 
25® W.. and was advancing towards the coast of Ireland, 
increasing in velocity and intensity as it travelled e:ist- 
wards. On the morning of September 30 the centre w.is 
near Spurn Head; during the gale an extreme force of 10 
(Beaufort scale) was recorded at several stations on the 
East Coast, and at 6h. p.m. the centre passed over the 
north of Holland. An interesting point in this storm is 
that apparently the wind force experienced by vessels in 
the North Sea was greater than that at many of the land 
stations in telegraphic coniniimication with the Meteor- 
ological Onice. The numerous casualties to shipping 
would also seem to show that the high seas must have 
been exceptional. 

In Symons*s Mctporologinil Magaziur for October Mr. 
\V. Sedgwick continues his interesting notes on the weather 
in the SLWenteenth century ; part iii., autumn (sec Naitre, 
jiine i). He points out that at this season of the year 
-sucJi phenomena as heat waves, severe frosts, &c., are not 
likely to occur, at any rate rifxu* London. It is not sur- 
prising, therefore, that Evelyn and Pepys made fewer 
comments than in the case of the other seasons. To those 
who still firmly believe that the climate of England has 
changed, the month of October presents special interest, 
owing to the comparatively high temperatures e.xperieiiced 
in that month in recent years. In a pap(?r n*ad before 
the Royal Mi‘t*'orologi('al Society on .April iq, on varia- 
tion.'* ill English climate, it was shown that for the last 
fourteen years (1897-1910), except only in 1905, the 
temperature was above the average in October. So for 
as c;in be judged from the chronicles above referred to, 
this variation in recent years is merely a periodic change, 
.as they do not show that the weather of that month wa'i 
noticf'ably colder than at the present time. Fn*qut*nt refer- 
ences are m.ade to the pleasant weather experienced ; only 
(»ne Octol)*‘r (i6f)2) was referred to as a cold month ; IVpys 
de scribed that of lObS a-;; “ tin' most summer weather that 
was* ever seen.” The geniTal char.acter of the weather 
November also, desciilied bv I'N’idvn, was very simi 
to rhar of the pre^eni time. 

I.\ a paper by Prof. Ilemy Loui-s on the mutual develop* 
mentrj of rnc-lallurgy and engineering, road before the 
University of Durham Philosophical Society, and published 
recently in its Proceedings, much interesting information 
is given about lh(.* history of metallurgical processes. It 
seems to bn fully proved that the .Assyrians were not only 
well acquainted with iron, but had attained some* consider- 
able skill in its manufacture, having advanced far enough 
to make chain mail ; thus, so far back as 900 n.c., iron 
manufacture had long passed the rudimentary stages. The 
only other common metals known to the anck'nls were 
lead, copper, and tin, all of which are easily reduced from 
their ores ; brass was known for a very long time before 
it was discovered #th at zinc was one of its constituents, it 
being always made direct from zinc ore ; Roman brass 
coins have been analysed, and found to contain more th.an 
25 per cent, of zinc, so that the material was certainly 
known to them, although they did not know its true com- 
position. The metallurgy of lead was relatiwly far 
advanced ; quite a number of pieces of lead of Roman age 
have been found in this country, the earliest date about 
44 A.D., and several of these arc marked “ ex. aro.,” or 
desilvcrised ; it is also evident from the composition of 
articles of Roman lead that the metallurgists of that day 
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W(?re tol(?rably vvell advancc'd with tliL*ir methods of de- 
silveris»ation. 

77 il' KU'.ctrical Review for Ortober 13 discusses in a b nd- 
iiij^ article the question as to whether there is or is not at 
th'.- present time a demand for technical men in the elec- 
• cal enj^ineeriiig profession. After reviewiiif^ the evidc*nce 
ffc^rded bv recent letters to the Press, it conclud«‘s that 
the overcrowding of which there have* been complaints is 
confined to the lower branches, and that it is due to th<* 
large class of men who have had no technical training. 
While the general impression that the profession was over- 
crowded has led to a decrease in the entries of students in 
the electrical cngine»:ring colleges, a decrease which has 
now gone on hjr several years, theiv^ is to-day, as a matt<M* 
ol fact, a grealf'i- demand for teebiiically traine d men than 
the colleges can supply. 

In order to clear up the small differences which still 
exist in the deti'rminations of the melting points of metals 
like zinc. and cadmium by even tin? most a< eurate observers, 
L)rs. Holborn and Henning, of the- R* lchsansialt, have 
A compared together a number of platinum thermomeiers 
and two constant-volume gas thermometers of Jena glass 
50 in., and of quartz glass filh'd iti turn with nitrogen, 
h'drogen, and helium. Roth the Jena and the quartz glass 
wre slightly porous to the helium above 200^^ C., but the 
former showed no signs of being permeable* to hydrogen 
up to .^50“ C. 'flu.* constant 5 of the platinum therino- 
Piieters lay b».*tween and 1-510, hut in no case did the 

leiiiperaiun' between 200'^ and 450° C. determined by the 
platinii;u thermometers with the use of the 5 formula differ 
by o-i'^ r. from the temperature given by the gas thermo- 
meters. "file following melting and boiling points were 
obtained: — tin, 231-8^; cadmium, 320-0’; zinc, 410.4®; 
naphthalen**, 2i7-ot)'^; benz.ophenoiu*, 305-8(1®, on the 
therini»d\ mimic scale. 

Pi Rs which are moth-proof owing to the substitution of 
indiarubber for animal tissues would seem at lirst sight 
to lie a fantastic stretch of tlir? imagination only. .\ 
curious invention recently recorded, howi^ver, would appear 
to render rubber-backed fur a possible and practical article 
o! the near future. Large skins, or small pelts sewn 
togeilvr, are strelxlK'd upon a frame with the fur upper- 
most in a large* flat-bottoim-d reci’ptncle, which is then 
tille<l with water and [ilaced in a freez.ing chamber. 'I'he 
^ plan* ol ic(‘ is then removed, and with suitable machineiy 
;i thin laser is sawn from the bottom, thus removing the 
s-kin, which after thawing is sold for the purposes of 
leatht.'r. Tie* lower surface of the remaining plate is then 
melted until the fur is slightly exposed, wlum a co.ating 
of rubber solution is applic'd layer by layer. When the 
ri.*quisite. thickness is obtained the rest of the plate con- 
taining the fur is melted, and a large seamless pelt, with 
a sheet of rubber at its base, is the result. Cheapnf*ss is 
one of the many advantages claimed by the inventor. 
I.adii s with valuable furs, which annually cost a consider- 
able sum for cold storage, will wish every success lor so 
in^' iiiuus .911 invention. 

Some interesting ohserv.alions regarding the formation 
of hydrocyanic acid during the germination of seeds arc 
contained in a paper by C. Ravenna and M. Zamorani 
in the Gazzeita Chimica Italiaiia for .September 19 (vol. 
xli., ii., p. q'jjg qIj experiments of Jorisseii and the 

more recent ones of Soave have shown that some seeds, 
such as sweet almonds and the seeds of MespHus japonica, 
form considerable quantities of hydrogen cyanide at the 
beginning of active life. On the other hand, the experi- 
ments oT Guignard with Phaseoliis liniatiis point to a 
destruction of hydrocyanic acid .at the commencement of 
NO. 2192, VOL. 


gf*rmination, especially in the case uf etiolated plants. 
'I ho experiments now described were made on two species 
of send, viz. Sorghum viilgarc, which does not contain 
.'ippreciable traces of liydrogeii cyanide, and a variety ol 
Ijnseed, which contained it in considerable proportion. In 
tlie case of the former, hydrog(‘n cyanide was elaborated 
during gerininafion up to a ('erlain point, beyond which it 
appj*an*d to und«*rgo progressive d(‘struction ; in the latter 
case a roiuinuoiis incn.*ase of hydrogt*n cyanide was 
obs(*rved witliout a point of decomposition being attained. 
In all crises the rate of production of the cyanide was 
greaP*r in the green than in the etiolated plants ; but on 
watering the la'.bT with a 2 per cent, solution of glucos.* 
during growth, tlie proportion of hydrogen cyanide forin**d 
was increased up to the level of the green plants. The 
amount of carbohydrates in the seed thus greatly affect- 
I the formation of th«* hydrocyanic acid. 'I'lic source of tli« 
iiilrogi*n remains to he invi-siigaled. 

The council of the Institute oi Chemistry ha.s inaugurai-*(i 
a series of lectures, the first of which was delivered by 
•Mr. Rerlram Rlount at King's College on ( 7 i tober 20. I he 
chair was taken In iVof. J. Millar Thomson, F.R.S., who 
said the lectun*s were an extension of the work of the 

institute on lint^s diiTCted to biMiefit advanced stud(*nts ol 
clu'inistry. Fxcept lor one or two lectures delivi*rcd in its 
early history, th('. institute has not assumed in any w;i\ 

the functions uf a teaching body, though th(i charter 

providf's for such functions. Mr. Rlount limited his re- 
m.'irks to calcareous ci'inents, and more particularly to the 
Portland c(*inenl industry. Calcareous cements, properly 
so ('allt‘d, while b(‘ing plastic, are capable of hardening 
and are n'si.stant to water. The common fallacy, that the 
setting (jf lime mortar is due to the action of linn* on th** 
sand witli wliich it is mi.xed, was once more exploded. 

Some silii'eou> matiaials have an advantage ow-r others as 
.aggregates for mortar. These are known generally as 
“ pozzolanas, ” and tht*ir usefulne-s depend- on tiie 
hvdraled silica or attackable silicates they contain, whicii 
interact with lime and form compounds re-isfant to the 
action ol water. Tln.*re .seems to be no r*'Cor(l that linie- 
stoin-s wen* int«.‘lligenlly chosen for the liMlraulic quality 
of the lime which they furnished until ih** lime of Smeaton, 
who, in consid**ring with what material lu* should build 
the Fddystoii*' Light liouse, ascertained that .\berthaw lime- 
stone was undouhti'dlN hydr.'iulic. 'riio.se liim stones whicJi 
are most hydraulic contain the largest proportion ol 
argill.'K'Cous iii.'itcrial. 'I'his quality may be improved b\ 
th** .addition of what is capable of conlerring livdrauli*' 
propertie.s on ordinary lime. Mr. Rlount also discussed th** 
iii.Hnufacture of so-called “ Roman cement,” a crude form 
of Portland cement made by burning luiniis of clayi*y lime- 
stone*. Si.'irting with the notion of imitating Roman 
C(*ment, the progi*nitors of the Portland cement industry 
arrived at the idea that when chalk and cl.ny wi re mix»’d 
and burned an hydraulic material wa- produced which, 
when ground, would set and form a strong, sound cement. 

OUR ASTRONOMICAL COLUMN, 

ASTKONOMirAI. 0(;CURRKNCE.S I-'OR NOVEMBER : — 

Nov. 6. 3h. 37111. Moon eclipsed, partly visible at Greenwich. 

,, I2h. imi. Saturn in conjunction with the Moon 
(.Saturn 4“ iS' S.). 

7. 7h. 19m. Mercury in conjunction with Jupiter 

(Mercury i® 50' S.). 

„ 20h. 50m. Mars in conjunction with the Moon (Mars 

2’53's.). 

9. iSh. om. Saturn at opposition to the Sun. 

10. 2ih. 31m. Neptune in conjunction with the Moon 
(Neptune 5“ 52' S.). 
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II. I3h. oni. Ceres in conjunction with iho Moon (Ceres 
o 48' S.). 

10. 6h. 58111. Wnus in conjunction with the Moon 
(Venus i ' ly S.). 

iS. 4I1. oni. Jupiter in conjunction with the Sun. 

21. 2oh. 2401. Mercury in conjunction w'ith the Moon 
(Mercury C 28' N.). 

24. lyh. oni. Mars at opposition to the Sun. 

25. 5h. 41111. Uranus in conjunction with the Moon 

(Uranus 4"* 44' N.). 

,, 2oh. om. Venus at greatest elongation W. of the Sun. 

Opservations of Comets. -It appears from a note by 
Mr. Knox Shaw, in No. 4531 of the Astronotuischc yacti- 
richten, that th^ discovery of Horrolly's comet. 1911c 
(1905 II.). was madt' with the Reynolds reflector, but was 
a visual observation, photographs being secured later ; the 
comet's magnitude on September 19 was 13 0 to 13-5, and 
th* rc was no marked nucleus. 

Messrs. Inius and Wood describe the Johannesburg 
observations of comets 191 ih (Kiess) and iqiid (Enckc) 
during August and Septr'mb»r, and Mr. Innes compares 
the reduced places of Encke's comet with the positions 
given in Dr. Backlund's ephemeris. The smoothed 0 ~C 
difference in R.A. increases from 2S-3s. on Sepo^niber 3 
to -t-47-3s. on September 14. the corresponding figures for 
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Urooks’s Com».*t (ifjii. ), October J7, 4h. 45m. a.in. 

d'clinatioii being — 4-7' -md 0-2' rc'^pecliv^ly. The 
magnitude of the comet early in September was 0-5, and 
liie photographs were taken by Mr. Wood, with the 
l-'ranklin-Adams star camera, in exceedingly difllcult 
•- ircuriistances. Kiess 's comet was of about fifth magni- 
lure, and showed no tail on Augu^l 17, and tliMi rapidly 
haled to mag. 11-5 on September 17. 

Brooks's cornel, 191 rc, has her-n quite a conspicuous 
feature of our early morning skies during the past week. 
\ naked-eye observation by Mr. RoNton at Gunnersbury 
nn October 27 showed a straight tail some 15^ long, at 
rimes se^-n to extend to 93 Leonis. The head was a little 
b 'S conspicu(»u> than 6, but brighter than 0 , Leemis ; thus 
it- magnitude would be about 3-0. As is shown in the 
accompanying illustration, the comet, at 4h. 45111. a.m., 
lorm*d a striking triangle with Leonis and the very 
brilliant N'enii-. At 5 a.m. on October 31 a tail some 12° 
long wa-s seen, and at times a further extension was 
susperted. The head, «een through opem-glasses of io.w 
power, had the appearance of a fairly bright homogeneous 
disc; to the naked eyr^ it was no less conspicuous than 
y \‘irgiriis (mag. 2*8). 
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Changes o.\ Mars. — M. Jarry-Desloges, in a communi- 
cation to the A::tronomische Nachrichteny No. 4531, stales 
that there is a bright area on the Mare Tyrrhenuni similar 
to that already noted on Libya, and that the regions of 
Hesperia and Ausonia are completely modified since 
October 12. This message is dated October 15 from the 
new ob.servatory at Sdtif, North Africa. In the same 
journal there is a paragraph stating that observations have 
been carried on at this station since the end of September ; 
its position is long. —3° 4' 21" E. of Paris, lat. =36° 11' 19'' 
N., and it is situated at 1113 111. (3650 feet). At such an 
altitude the air is quite clear and suitable for astronomical 
observations, and M. Jarry-Dcsloges hopes to be permitted 
to confirm observations . of the Martian surLacc made at 
other observatories. To this end he fisks for early and 
brief communication of the detection of any remarkable 
phenomena ; the address for letters is : Astronome de 
Service rObservatoire Jarry-Desloges, S^tif, .Algeria; 
and for telegrams : Observatoire S 4 lif, Algcnia. 

* 

Colour PuoTOGRArHs of S.aturn. — Having secured the 
colour photographs of Mars recently described in these 
columns (October 19), M. Tikhoff turned his attention to 
a similar study of .Saturn. It had been remarked, some 
years ago, by M. Belopolsky that the spectrum of the rings 
of Saturn appeared to extend further into the ultra-violet 
than did the spectrum of the disc, an<J this suggested the 
use of colour screens. With screens prepared by M. 
Tikhoff, M. Belopolsky therefore employed the 30-inch 
refractor in 1909 and during the earlier months of the 
present year to secure colour photographs of the planet. 
Two parts of the spectrum were used, the “ indigo-violet ’* 

, (390-450 and th(‘ “ yellow-green ” (495-620 /i/x)* 

I Tikhoif examined the* plates, and arrived at the following 
i general conclusions. Passing from red to violet, the differ- 
i ence in intensity of the edges and centre of the* ball 
I diminishes, and finally disappears ; the equatorial band is 
; most brilliant in the red and darkest in the violet. The 
behaviour of the rings is directly opposite to that of the 
' ball, but the edges of the disc and the contiguous parts of 
the rings are equally intense in all radiations. Observa- 
tions of the spectra of the various parts confirm these con- 
clusions, which may be explained by the presence of an 
atmosphere about the disc and none about the rings. ^ It 
would also appear, from their similarity of transmission, 
that the particles forming the rings and those forming the 
atmosphere about the disc are of similar magnitude ; that 
is to say, the pulverulent p.articles of which the rings are 
built up have diameters which, in the. mean, are less than 
wave-lengths of light, 

AuRORyTi IN Mioole L.mitudks. -Referring to Sir Lauder 
Brunton’s letter desrribing a pseudo-aurora .seen at St. 
Beatonbiirg, Switzerland, Dr. Krebs sends us a card say- 
ing that he too saw flashes of light in the north, as seen 
from Grossflotbek, at 9h. inm. (G.M.T.) on .August 21. 
The sky was then nearly thr(?f;-parts covered with cloud, 
and thunderstorms prevailed about that period. As a 
possible explanation of the phenomenon he refers us to an 
article by himself in Urania^ No. 9 (February 26, 1910), 
where ho describes a light which he saw off Nantucket on 
May 15, 1009, which was soon from Blue Hill at a 

corresponding tim»*. As seen by him it was in the N.E.- 
N.W. region, but seen from Blue Hill it was south of the 
E.-W. lino : tlius it lay between the two stations, between 
lat. 40-5 .V. and 42® N. Perturbations of the compass 
accompanied the apparition, and it is suggested that a 
charged cloud capable of giving these and emitting the 
flashes of light passed somewhere between the two stations. 

TiiehMinor Planet 1911 M.T. — Dr. Palisa’s description 
of how he found the ne\v .and important minor planet 
iqii M.T. is given in No. 4530 of the Astronomischc 
Nachrichten. He first drew it on his charts, on Sep- 
tember 29, but found its position empty on October 3. 
When seen on this date the object appeared to present a 
nebulous appearance, suggesting the possibility of its being 
a comet, but a further observation on October 4 negatived 
this. 


I 
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GEOLOGICAL WORK IN THE 
UNITED STATES. 

'T'HE papers dealt with under this heading are merely 
representative of a large amount of literature 
devoted to the understanding of the ground on which the 
United States have become founded. Whether from an 
educational or from a more economic point of view, this 
wide territory continues to he actively explored, and the 
existence of State surveys, side by side with that centred 
iri Washington, testifies' to the value set upon geological 
research. The thirtieth and thirty-first annual reports of 
the L'.S. Geological Survey, issued by the director, G. Otis 
Smith, in 1900 and iqio, show how' the survey has often 
preceded its topographers in the field. These reports now 
indicate the main features of administration and publica- 
tion during a fiscal year, the sci(Mitific papers being wisely 
issued in a separate forjn- J- ^ 1 - Nickles supplies biblio- 
graphies of North American geology for 1908 and 1909 
TBullctins 409 and 444), with useful subject-indexes. 

As a sample of the present convenient form in which the 
Geologic Atlas is obtainable, we may mention folio^ 169, 
the Watkins Glon-Catatonk Folio, by H. .S. William.s, 
R. S. Tarr, and E. M. Kindle. In the “field edition,’* 
with its low price of 25 cents, the 

maps arr' folded into a pocket in 

the octavio memoir, which sup- 
plies an illustrated description of 
the district, occupying 242 pages. 

Two topographic contoured maps 
are given, and are followed by 
two showing “ areal geology ” and 

two showing “ surlicial geology,” — — 

printed in colours over the topo- 
graph ic groundwork. The district, 
lying in the Allegheny Plateau, 

between Lake Ontario and ^ Hk- 
Pcnnsylvani.'in border, furnishes 
R. S. Tarr with .a good field for 

glacial investigation. He tracer ^ 

two epochs of ice-advance, the first 

being especially accompanied b\ ; 

overdeepening of the valleys. y ' 

S. R. Capps describes, in Bulletin _ 

380, the “Pleistocene Geology of 

the T^eadville Ouadrangle, Color- ^ 4 ’ 

ado.” Here, again, consideral)le 

overdeepening and widening (d " ' 

valleys has occurred (p. 12), and ^ ^ 

the country includes typical topo- , 

graphic features due to glacial * 

erosion and deposition (Fig. , 

W. M. Davis has already examined 
some of these, and his influence 

may be felt in the explanatory . 

passages with which the ^iresent 

memoir introduces us to the district. i.— Spur truncatei 

The bulletin is eminently one for 

scientific students who may travel in central Colorado. W. R. 
Calvert describes (Bulletin 390) the Lower Cret.aceous coal- 
bearing strata of Le.wistown, Montana, in a di'itricl where 
Carboniferous and Jurassic beds arc also represented. 
P. .S. Smith (Bulletin 433), in the Seward Peninsula of 
Alaska, has encountered (p. 97) the phenomena of soil-cap 
movement that have been somewhat grandiloquently styled 
“ solifluction ’* by Swedish authors. He describes inde- 
pendently how the frozen earth receives a burden of 
detritus, and how this burden flows downhill when the ice 
below it begins to melt. Materials from v.-irious levels of 
the hills thus become mixed, to the annoyance of the 
prospector, who seeks his gold in the stream gr.avels that 
arc liable to be covered by an ‘‘ earth run.” Vegetation 
flourishes in places on soils laid down, by streams or by 
(‘arth-sliding, on beds of ice, which originated in ancient 
snowfavi’s. The maps in this bulletin show well the 
auriferous gravels, and the uplifted coastal plain on 
Norton 'Sound. In Bulletin 434, N. H. Darton records “ a 
reconnaissance of parts of north-western New Mexico and 


feet deep, is believed to be best met on the volcanic hypo- 
thesis of a steam-explosion. 

X. II. Darton has also studied the geology and water 
resources of the Black Hills region in S. Dakota and 
Wyoming (Professional Paper 65), in continuation of 
his report of 1901. This district includes, among 
other bold buttes left by erosion on the plateaus, the 
remarkable columnar mass known as the Devil’s Tower 
(Fig. 2), which the author believes to be connected with 
an underlying vent. The nature of the “ igneous rock ” 
is not stated. 

Professional Paper 72, by L. C. Glenn, on “ Denudation 
and Erosion in the Southern Appalachian Region,” includes 
a u.sefiil essay on erosion for the non-geological reader, with 
illustrations from areas under vegetation and those from 
which grass and forests have disappeared. The disastrous 
effects of sulphuric acid fumes from smelting furnaces are 
shown in views near Ducktown, Tennessee (Plate xvii.). 
The paper is thus of interest for geographers, and includes 
photographs of stream-meanders and river-flood phenomen.a. 

Palneontology is represented by several bulletins. E. M. 
Kindle (No. 391) treats of the Devonian fauna of th^' 
Ouray Limestone in Colorado. The upper part of thi'; 
limestone is marked off by it.s fossils as Mississippian 



Fio. I.— Spur truncated by gl-icial erosion, near Crystal Lake, south-west of Lcadville, Colorado. 

rolorado. W. R. (L. Carbonifrr»)iisV Si.veral now spt'cios and a now genus 
Crot.aceous coal- of Brachiopods (Syringospira) are described. R. Arnold 
a di'itricl where , (No. 39(1) wriu*> on the “ PaUconlology of tlv Coalinga 
dso represented. District, California,” whore strata from the Franciscan 
ud Peninsula of ' (Jurassic?) series up to freshwater Pliocene beds are repre- 
nnona of soil-cap sented. The eight unconformities indicate the instability 
diloquenllv styled of this western' region. G. H. Girty de.scribes (No. 436) 
describes indc- the fauna of the Phosphate Bf?ds of the Park City formn- 
L‘s a burden of tion in Idaho, Wyoming, and Utah, and points out th'* 
hill when the ice existence of a specialised type of “ Carboniferous fauna 
v.'irious levels of widely distributed through the west (p. 10). Brachiopod- 
nnovance of the are scarce, and molluscs are unusually common. G. H. 
earn gr.avels that tfirty has also (No. 430) reported on the “ Fauna of the 
^Vegetation .Moornficld Shale of Arkansas,” a Mississippian zone which 
)v streams or by he allies with the Caney Shale of Oklahoma, 
iiiated in ancient Economic geology is properly dominant in other bulletins. 

.show well the | T. N. Dale (No. 404) writes on the granites of Vermont, 
oastal plain on I with illustrations of their utility in the arts. F. L. 
niton records ” a ! Kansome. W. H. Emmons, and G. H. Garrey collaborate 
New Mexico and ! in a report fNo. 407) on the “ Geology and 6r«' Deposits 


northern Arizona.” and illustrates once more thq f.imous of Bullfrog District, Nevada,’ an and region where gold, 
cafton country. The problem of the sandstone crater of derived from pyrite, occurs in a senes of oxidised or's. 
Coon Butte (p. 72), which is 3900 feet in di-ameter and 600 Crystalline schists h.ave been developed from Ordovician or 
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>Ldnn>‘nis ln‘ and by ihc intrusion of 

i^matiit? along the planes of foliation (p. 27). Rhyolites 
■ i*rin srraiitiod masses on the surfare, and contain 
‘>phci iiliros ^p. 30) up to 4 feet in diameter. These and 
ibf df-M'ir M'f'iK ry are well illustrated. Rullctin 417, by 
F. H. MofVjt an<l A. Knopf, on “ The Mineral Resources 
of the Nalvsna-White River District, Alaska,” is mainly 
concerned with the geology, and contains pictures of the 
pit'dmont glaciers. Hiilletin 420 deals with ” The Feldspar 
Dcpo^-iis ul the United States,” and is a practical intro- 
duction to the ir.du'itrial use of pegmatite.'!. T. L. Watson 
iNo. 42t;) dfscrihfs, with adequate illustration, the granites 
r>f th** soiith-rastern States. The orbicular gabbro-diorile 
illusiial*. d on p. i.}5 is proposi-d for ornamental purposes. 
The papers i>n waiei-rexoiirces show, as usual, a close 
alliance betwct n the work of the Survey and the living 
■lU' rests of the people. 

W't: may mention here a paper issued by the U.S. Dep.art- 
at of .Agrirnllure in iott, by \V. If. Waggaman, on 
the phosphate fields of Florida, in which it is 


I 

t 
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« 

\ 



Kr«, 7. -Tht: 1 )evil s Tower, >outh of Hulett, Wyorainj;. 


estimaTrp that the deposits of deirital pebbly phosphate, 
probably of IMiocrne age, are ‘‘ almost inexhaustible.** 
I'or all that, we may well fear the energy of the modern 
agriculturist. 

The l.hiited States Survey (Rulletin 465'! has supplied us 
uith a history of the various (Geological Surveys organised 
by s.*parale Slate'^, and we may now mention some recent 
publications of the^jp bodies. Maryland has issued vols. 
vii. and viii. of iier handsome cloth-bound series. Great 
attention has bf-r-n givem to road-metal, for roads h.ave 
now a nev' meaning in tli«- wi-nlthier .States. It is to be 
regretted that tlv only way of preserving certain roads in 
Maryland from the d<s! ruction due to uncontrolled mptor- 
traffir is the formation of depressions across them, which 
check any atf»mpt at furious driving. As in our own 
islands, legislati<jn is regarded as powerless to remedy the 
fvil. Vol. vii. is concerned wdth a topographical re-survey 
of the boundary between Maryland and Pennsylvania, first 
marked out in 

Wisconsin supports a joint Geological and Natural 
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History Survey, and has recently issued several maps of 
the lead aiid zinc mining district, 011 the large scale 
of 4 iiuhes to the mile, with contour-lines at intervals of 
I 10 feet. 

'l‘he annual report of the Iowa (jc^ological Survey for 
1009 (received in 1911) contains much matter of interest to 
i the glacialist. 'Phn papers written by the geologists, and 
I notably that on Hamilton and Wright counties, by T. H. 
Macbiide, arc^ ;iddresscd to any intelligent citizen. Tliey 
cannot fail to arouse interest in the features that diversily 
the great fiat lands of this central State, nc^arly four-fifihs 
of which are occupied by prairies. The .State is being 
described county by county, and H. Shimek, in Harrison 
and M<mona counties, illustralf’s the loess deposits, which 
often form conspicuous bluffs. I.;uKl-shells form the 
immense majority of the molluscan fossils of these beds, 
anil the author strongly supports (p. the. a*olian view 

i of their accumulation. The survey of these two counties 
' has led to the discovery (p. 309) of a rich mammalian fauna 
in the Aftonian interglacial stage, including elephants, 
luases, and Mylodon. 'I'lie fresliwati'r molluscs of the same 
bids are mostly still living in Wi.*st Lake, Okohozi, Iowa. 
The Ijol.'iniial report (pp. 426-<<|S3) on the prairfe flor.'i and 
its conditions of growth will interest students of plant- 
distribution. The huge granite boulders of the earlier or 
K.insnn drift, illustrated by M- J‘. Arey in Pkite \i., 
reminil us of those of the North Germ.Tn plain, and the 
intelligent citizen before mentioned may like to le.ini more 
.IS to how ihoy came into the icc-sheet. 

lUillelins 1 and 2 of the Colorado Geological .Survey, 
publisluil in one volume, bound in cloth, describe two 
mining districts, with the aid of coloured maps. 

'The Colorado School of Mines issues a ” (Quarterly,” 
reviewing the mining progress of the .State, and geological 
papers may also be found in the ” Studies ” published at 
Boulder by the University of Colorado. J. Henderson 
writes in the latter (vol. viii., 1910-11, p. 33) on ” Extinct 
and Exi.sting Gkicicrs of Colorado,” with good illustrations 
and a general introduction to the subject. ITie glaciers 
are, of course, interesting on account of their small size 
and evidences of retreat. 

Among papers that have reached us from private sources, 
we may mention several on Pleistocene features by F. 
Carney. His inaugural thesis for his doctor’s degree at 
Denison University (Bull. Den. Univ., vol. xiv., p. 335) 
treats of the glacial phenomena and resulting topogr.iphy 
of a part of New York .Stale. The destructive effect of 
rontlnental ice upon well-bedded and jointed .strat.a bcne.ath 
is illustrated in Figs. 25 and 2G. The same author 
(tftid., p. 262) h.as studied the “ Raised Be.arhes ** of parts 
of Ohio, which sc'ein to be glacial lakc-terraces rather than 
raised l>eaches in the customary simse. They were formed 
in bodies of water along the frontal margin of the 
Wisconsin ire-shect, when it had retreated to the basins 
of Lake F.rie and the other great existing lakes. In 
,'iccordance with the author’s geogr.'iphie outlook, the 
tfrrrins are connected by him with the agricultural 
economics of Ohio. 11 c has also described ” Geographic 
inlliienci- in the development of Ohio ” in a paper in the 
Popular Science Monlhly for November, 1909. 

The Grand Canon of Arizona has attracted D. W. 
Johnson (Proc. Boston Soc. of Nat. Hist., vol. xxxiv., 
p. 135) and L. F. Noble (Am. Journ. Sri., vol. xxix., 

\ P- 3ho)- The former believes, with W. M. Davis, that the 
f.aulting of the district is in the main of ancient da^e, 
that is, older than the conrse of the river. His expedition 
t was chiefly concerned with the examination of this im- 
port.'int question. Some modification of Huntington and 
j fioldthwnit’s report is suggested (p. 137). L. F. Noble's 
; ( ontribution deals with new points in the pre-Cambrian and 
Pal.'cozoic stratigraphy of the cafion. 

C. D. Walcott’s progressive Cambrian studies have been 
referred to more than once in Natltrk (see vol. Ixxxvii.. 
1 p. 423). The .Smithsonian Miscellaneous Collcctiojis have 
I been enriched by them for some years past, and now 
[ include (vol. Ivii., No. i) a contribution on the “.Abrupt 
Appearance of the Cambrian Fauna on the North American 
Continent,” presented before the International Geological 
Congress of 1910. Walcott’s view is that life-forms, 
primarily pelagic, .adapted themselves to littoral conditions 
in Algoidvian times, and were first brought over on to the 
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coniiiicntal area by the Cambrian marine transgression. 
Tlieir ancestors are thus to be looked for beneath the 
existing oceans. ^ The fossils now known from the 
American Algonkian may have been of fresh or brackish 
, water types ; litloral forms were occasionally imported 
among them from the series continuously developing in the 
seas. Walcott’s studies of the Cambrian faunas of China 
are continued, with illustrations of new species of Irilobites 
(vol. Ivii., No. 4). Kvidence is given (ibid.. No. 3) ‘that 
certain medusiform fossils from the Middle Cambrian of 
Kritish Columbia are in reality holothurians, being charac- 
crised by ;i largo spiral alimentary canal. The descriptions 
iiul illustrations of these forms possc.ss great interest for 
all workers among Older Palaeozoic strata. 

G. A. J. C. 


STEREOSCOPIC F7.S70.V AND INSTRUMENTS. 

have receiv»'d a copy of a brochure entitled “ Sterco- 
skopisches Scheii und Mosseii ” (pp. ijo, price i mark), 
by Carl I’ulfrich. 'I'his is the German version, or rather 
original, ol llie article “ Stereoscope ” in the rorenl new 
edition of the “ Kncyclop.edia Hritannica.” A little more 
detail is given here and there in the (ierman pamphlet 
than in the “ lincyclopa dia ” article, and the former con- 
L hides with a very usidul bibliography of papers published 
in the present century relating to binocular vision, which 
i% not given in the* “ J’aicyclo|)a;dia. ” 'Phis is to be taken 
as snppic-mentarv to the bibliography in von Kohr’s well- 
kiiown work “ Uie binokularen Inslruinenti' ” (see .Supple- 
nient to Nail’RK, March ipoS) of nnanoirs publishc'd up 
to moo. 

I li*' pamphlet gives a concis(', but clear and inti'iest- 
ing, aeioiml of the more important points in the theory 
ol siTreoscopic vision; but its main value lies in the 
bi i'*l ipliun which follows of the important modern 

ii''veloj)menis and a|)})lications of stereoscopic methods, to 
which the autlior has liimself so largely contributed. Not 
file li.'Msi inteiesting among these are the W(dl-known storeo- 
lomparator and the so-crdled “blink” microscope, the 
Littci- of whii'h has proved so valuable in the detection of 
new planets and variable stars. We think it is desirable 
tli.'Ji attention siiould be drawn to the very imperfect, not 
to say unintelligible, translation of Pulfrich’s text which 
onsiitutes the arliclt* in the “ Mnevciopardia Hritnnnica ” | 
above referred to. It is surprising that both translator and | 
ed'ior should have allowed passages to pass which arc so 
-stray from the orlgiiial. Thus we read: “The reason 
lor this (double images] is that when P (or IT') is fixed, 
the imiiges of II' (or 1’) arc always separated from one 
anolh(‘r by the centre of the yellow spot.” Fixed should 
be “ focussed ” (no doubt “ fixiert,” but the original is 
heip paraphrased). Again : “ The power of perception of 
<l'‘plh in m;m is most accurate. This has been ascertained 
bv the apf)ro\imately equal keeriiK'ss of vision of all normal- 
sighted f)iople and by the interpupillary distance.” 'Phis 
is quite incomprehensible until one learns that the words 
in il.'dics (ours) are a perversion of “ b's wird bestimmt.” 

Parallax ” (Parallaxe) appears as “ parallel axis.” 

^ It is impossible briefly to convev an idea of the confusion 
m the mind of the reader caused by numerous errors of this 
description ; but we would strongly rccomn\end all those 
mterested in the subjfM't-matter of tlw* article to refer to 
Fulfrirli’s German memoir. 


THE TEC11NICAT. COT.LKGE, BRADFORD. 

^ J”’>Pf>rtant extension of the buildings of the Bradford 
I echnical College was opened by Lord Rotherham 
on October 25. The extension takes the form of a model 
experimentrd mill, in which all processes involved in the 
production of woollen and worsted cloth, from the raw 
material to the finished article, can be carried out on a 
practi^l scale. 'Phe building comprises a three-storey 
front block 175 long, devoted to lecture-rooms, textile 
tfpslmg-raom, museum, experimental rooms, &’c. Behind 
this are two large sheds, each qo feet by 70 feet, one con- 
taming the rombing, carding, and spinning machinery, and 
the other the^ looms. The equipment for the. production of 
yarns of various types is very complete, consisting of Pre- 
paring Box, Worsted Carding Engine, Noble Comb, French 
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Comb, French, Cone, and Open Drawing bets, Flyer, Cap 
and Ring .Spinning Frames. In a seiiarate shed are warp- 
ing mills and dressing frames, while the powju' looms 
include exampli?s of all types. 'Phe wool-wasliing room con- 
tains three bowls of a total length of about 80 feet. The 
practical dyehouse and finishing rooms each have an area 
of about 300 square yards, and are equipped with full- 
size machines for the treatment of loose wool, slubbing, 
yarns, and piece goods. 

A detached building houses the power plant, w'hich 
includes a 30 foot by 8 foot boiler, with superheater, 

I ecunomiscr, &c. 'I'he engine-house contains four prime 

I movers, a suction gas c'ligine of 125 horse-power, a slow- 
j speed cTo.ss-compound engine of 200 horse-power, a higli- 
sp«.*fid inverted vertical engine of 75 horse-power, an<l a 
I stf'ain turbine of about the same power. F'ach of the 
1 three engiiu's drives a direct-current generator, while the 
I turbine is coupled to a three-phase alternator. Both 

i engine- and boiliM-houscs are fitted with a complete set of 

; testing apparatus ; but w'hile primarily intended for educa- 
; tional work, the powen* plant will provide light and elec- 
■ trically transmitted pow’cr for three large buildings — the 
m;un college block, the extension, and the school of art. 

'I'hi* new buildings have been erected at the cost of about 
20,000/., and for tlu‘ ('quipment an adilitional sum of about 
14,000/. has be«.*n provided, which sum would have been 
, much incri as(‘d bur for the gtMierosilv of most of the 
machine makers, who have supplied the equipment on very 
favourable term^. Much uf the machinery throughout the 
building has Ixen specially di'signed, st) that whib* of a 
, thoroughly prai'tical characl(‘r, experimental work not 
! possibli* in a mill can be carried out. 


ZOOI.OGY AT THE BRITISH .'l.S\S‘OC7.177(LV. ^ 

CT ECTION I) presented a full and varied programm*-, 
^ and the attendance at the several sessions w’as above 
the average of recent meetings. This meeting was iin- 
doubte<lly one of the best of recent years. 

As in previous years, there w'ere tw'o lectures of a scini- 
popular character, which were highly appreciated. Mr. 
Fred knock leclunxl on the “ fairy flies ” (Myniarida*), 
hymenopteruus insects of small size and with peculiar 
delicate w'ings, without veins, but fringed w'ith long liaii> 
Mr. Knock, wdio has devoted many vijars to the study ol 
this family, illustrati'd his aci'ount by means of a l)eaiiiiful 
series of original drawings, shown by the lanl*rn. IF* 
described the principal cliaracters of the male and female, 
and traced the life-history of /Inagrax iticarnataSy the eji 
of W’hich are laid in the egg of the frog-hopper. 

In his lertiin* on the fossil reptiles of the Oxford Clay 
of Peterborough, Dr. C. W. Andrew’s gave an account of 
the remarkable assemblage of reptiles occurring in that 
di'posit. The beds in which the remains were found are 
of Middle Jurassic age, and were probably laid dow’n not 
far from land and near the mouth of a large river. The 
horizon at w’hich the remains occur is thai iharacterised 
by ammonites of the ” ornate ” group. Cnsnioccras 
fiuliclnn bin’ng a common species. Among the remains arc 
those of land reptiles carried down by 4he river and of. 
many marine forms of several distinct orders. Cetio- 
sauru.s, a terrestrial dinosaur allied to Diplodonis, attained 
a length of 60 feet, the griiater part being made up of the 
greatly elongated neck and tail. Another, but smaller, 
dinosaur. Stegosaurus, and a pterodactyl, Rhampho- 
rhynchus, w’ere also found. The marine reptiles were more 
numerous, and of astonishing variety of form ; for instance, 
ichihyosaurs, plesiosaurs of many types, and numerous 
marine crocodiles of the genera Metriorhynchus and Steno- 
saurus. The ichthyosaur Ophthalmosaurus was remark- 
able for the fact that in the adult the teeth were extremely 
small, and in some cases perhaps absent, so that the food 
of this animal must have be«‘n very different from that of 
its relatives. In manv cases the skeletons were found in a 
nearly complete condition ; in others the carcases seem to 
have been torn to pieces by predaceous reptiles, the bones 
being deeply Scored by their teeth. Dr. Andrew’s exhibited 
a .series of lantern-slides showMng the actual remains and 
reconstructions based upon these. He stated that the 

• “Soin«.* Rrrrnt Work on Sfx ” .'iml .m ;ic»;onnt of ihe di<;cussion on the 
ori.uin of luaiiimals will form the subject of separate no; ices. 
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cullectiun is almost ••nrircly clue to Mr. A. N. Leeds, who 
for the last forty years has closely watched the clay-pits, 
and has collected most of the specimens, a large series of 
which is exhibited in the gallery of fossil reptiles in the 
Natural History Museum at South Kensington. 

Momentum in Evolution. 

In his opening remarks on this subject Prof. Dcndy 
lUf ntioned that Dr. Smith W'oodward, in 1009, had directed 
artentii>n to the fact that many groups of the anim.'il 
kingdvMii, in the course of their evolution, have shown a 
strongly marked tendency to enormous increase in size, 
often accompanied by the drrvelopment of grotesque aiul 
apparently useless excrescences. Prof. Dendy instanced as 
analogous phenomena the extraordinary development of the 
beak and helmet in the hornbills and of the tusks in th»' 
babirusa. In these, and in many other cases which could 
be adduced, either the entire body or some particular org;m 
appears to have acquired some sort of momentum, by virtue 
01 which it has continued to grow far beyond the limits of 
utility, although perhaps in some cases a new us*' may 
have been found which has assisted ih*.* sp' ci*'s in m.iinta:!i- 
ing itself in th- struggle for existence. An enormous in- 
cr^-asp in mere bodily size, how*-vpr. sppms in the long run to 
bo always fatal to the race, tlu* plac*. of which will be taken 
by smaller and more active forms. Prof. n*?ndy thought 
there was som*.- ground for believing that a race of animals 
may acquire a momentum of the kind r*-'l‘< rr* d b) which 
m.Tv Ir^ad uUimat''ly to its d':-'^naictiv)n. that ihpre is some 
brake applied to th*' growth of org.iri'. and organisms, but 
that th-ao ar*: oc*'asions on which the brake may be re- 
mov*:d, with results which ulrimnt* ly prove fatal. He 
pointed out that th<? growth of different pans of the 
animal body is c*.)nlroll*-d hv Internal secretions, or 
hormoiT's. th*- products of various glands. Disease of the 
pituitary body l*.ads to acromegaly, on*- of the symptoms 
of whicli is gr*'at enlat g*-in*.-nt of c*-rlain parts. Prof. 
Dendy h'/ld that ther*'- is godd reason for helieving that, 
in th*' nhsehcp of certain sjiecinc s(‘cr*.'tions, the growth 
«‘>f the v.ariou's org.ms will r*intinup far hey<Mid th*-* norm.al 
’•mits. He saw’ tio reason why this print^iple should not 
b‘ px^-nd*-d to the race, %md, paradoxical as it might 
s* rm. h,*' thought it prus^ihl.-' to explain the growth of the 
■ irgatissm a> ,a whole and of its various organs beyond the 
limits (>f utilitv as an indir*'ct n-'-ult of natural selection. 

When a useful organ is first beginning to develop or to 
takp on '.ome new function f(*r wbleh an increase in si/p 
will he ndvantagefuis. natural s*?l*'cl ion will favour those 
individuals in which it gnnvs most rapidly and att.ains the 
larg'sr s'ze in tlv- individual lifetime. If gr*>wth is 
I’ormailv inhibi^^d by Sdm-- sparine s^'cretion, nntur.’il sel^c- 
tiee will favour those individuals in wiiich the glands 
whh'h produce this seip-ticjn are least <lev<*l*»ped (»r least 
'■ftirient, and, this process being repented from generation 
to genpration, these glands may ultimately he eliminated, 
or at any rat** cea-*' to produce the parti* ular hormone in 
an* -tion. Mor'‘OV‘ r. this elimination may take pl.ace long 
•). f.,re th‘- organ the growth of which is b^ing favoured hv 
:i;itural sebdinn has reached the optimum si/p. When it 
i'.'is reached this- optimum it is cerlainly desirable that it 
should grow’ no larger : but there is no longer anv means 
by w’hic.h growth can he checked. The inhibiting hormone 
c.an no long* r be produced; the brake has br*»Ti taken off, 
and further groAvth fakes pl.u'e irre^p* r i ive <-,f utilitv, until, 
when the vi/e i>r the org.an. or it may be of the entire 
organism, becomes inrompatible witli the well-being of the 
individual, natural celi-ciion again sr^ps in and eliminates 
the race. Is it i;ot pos^-il^le that, the normal ^checks to 
growth being thus r^nmved along certain lines by the 
action of natural spleriion, a definite direction mav be 
given to the course rtf evolution which the organism will 
cont'-me to follow to the bitter '-nd, irrespective of natural 
selection ? 

The Fond Supply of Aqunlir AniwnJs. 

Dr. W. J. Dakin directed attention to some of the recent 
work on the mitriti**n of marin*- organisms, first citing the 
work of Piitfer, who show’ed that there more organic 
carbon present in solution* in s*'n water than in tlv- plankton 
contained in that water. With th** vi**w’ of sh*»wing that 
aquatic animals do use tlif* f(i<ii'd in ‘•rjlution. Dr. Dakin 
adduced the following oh-.ervations. A s]v>rirn*'n of the 
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sponge Suberites, of Ou grams weight, requires as food 
22 milligrams of carbon per day, to obtain which the 
sponge would need to capture 7,400,000,000 Thalassiosira 
nana (or an equivalent of other organisms), and would 
therefore need to hirer several thousand times its own 
I volume of water per hour ; hut if the food in solution in . 

the sea water be also used, a much more rational quantity 
: of ^ater would suffice to supply the animal’s needs. 
Iixtraordinaiily large numbers of copepods would be re- 
quired to provide the food of the larger Rhizostomes ; but 
. it seems impossible that copepods are captured in such large 
: numbers, for copepod remains are so seldom ft)und in the 
! medusae. Goldfish living in tap water, without solid food, 

! were able to exi?t forty-one days; but with soluble organic 
bodies added to the water the fishes lived sevenly-cighl 
days, and the amount of oxygen consumed was found to 
; be in t'xcess of that calculated from the loss in weight of 

• the lish, that is, some oxygen must have been used h)r 
; the oxidation of substances in addition to those stored in 

the tissues. Many other facts, c.g. that crabs, living in 
! sponges, with only filtered water at their disposal, and that 
I Daphnia ran be kept living and growing in solutions con- 
; taining only dissolved loud matter, seem to be in favour of 
I Putter’s theory. Dr. Dakin believed that, though solid 
I food is n*.‘C*‘>sary, food irt solution forms part of the normal 
' food supply of aquatic organisms. 

I Prof. Hartog remiirked that there was still much I*) 
discover regaiding ill*: nutritive apparatus of ili** lowrr 
! in vertebral e.s. nn<l tb.at, if Putter’s theory be tru*:, the 
! accessory int*'stine of Sinne worms and echinoderins, and 
j the r«-?clal pum]>ing apparatus ol worms and Crustacea, 

I may serv;c not only a re.spiraiory,, but a nutritiv*:*. func- 
I tion. I’rof. Ib-rdnian siiggesied that the figmes ridvan*vd 
: by Putter w*.-r»- not sufficii-nt either to prove or di.''pri)ve 
his contentions, ;ind ih.'it ren*:w’ed investigations are ne»'*:-s- 
! sary. lie also poiiiie<l out tlint con*.:pods, which for a 
i long tim* w*vr*> b**li'‘Vt'd not to take solid food, feed on 
•• minute diaroms. w’hich, owing to Ihf'ir very sm.nll si/*;, had 
until recently not b*:en ol>servf'd in the gut of these 
; (h’listacea. Pri»f. Dendy r**f».‘rr«?<l to the cr.al>s which liv** 

; in cavities of ''j)i>nges, and stated that in most of these 
, cas*'s the rrni) probably feeds on the sponge, and llw* latter 
regenerates as quickly as it is eaten away. Dr. r'lemmill 
, stated that one of th*? difficulties in the way of his accept - 
: ing Piitter’s theory arose from the fact that he w.'is 
j aw.'ire of any soluble organic food material likely to bf* 

; present in s**a water which would not he itnmediately 
i attacked .md brok* n down by ha<'Ieria. Mr. D. J. Scour- 

■ field point'.d out the great difficulty of estimating the 
I niimhor.s of org.anisms-, and therefore of sj}lid fiuul, pre«:ent 
' in water, iviTiarking that the rate of incre.-ise of smaller 

organism^, c.g. algae, b.acteria, is so enormous that their 
' pre.se*nce in sufficient numbers in any one catch is not 
1 nece.ss.nry for the explan.ation of the feeding of the larg**r 
organism^;, for the small organisms may very .‘:oon become 
' so abundant n.s to provide the necessary amount of food 
; for the larger ones. 

The Systematic Position of the Cyclostomcs. 

Dr. \V. \V. F. Woodland introduced a discus.sion on 
this subject. He described in considerable detail the 
innervation. mu^culaUlre, and cartilages (especially the 

• lingual) of the head of cyclostomcs, and held that recent 
! work showed iliat the sub-ocular arch and lingual 

cartilages couM not be regarded as homologous with the 
palalo-plf-rygo-qu:idrabj bar and glosso-hyal element of 
i gnathostomes. As the musculature of the piston cartilage 

■ is innf?rvated by llie mandibular nerve, and not by the 
. hypoglossal, modfrn upholdnrs of the gnathostome ancestry 

have revived the opinion that the piston cartilage represents 
: the much modified and displaced mandible of gnatho- 

■ stomes, the so-called hyoid representing a quadrate element. 

■ Dr. Woodland pointed out that the piston cartilage is not 
' paired, that it does not surround the mouth as mandibular 

elements should, and held it difficult to believe that it 
t could he a reduced jaw apparatus. The df?volopment of 
the piston musculature and cartilage, in the mid-ventral 
line is inconsistent with th»* view that they were formerly^ 
paired laterally placed mandibular muscles and rami, and 
the extension ttf the myotonies laterally in an unbroken 
series to the extreme end of the head proves that a jaw 
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apparatus could never have been developed. Dr. Wood- 
land believes, with Halfour, that the branchial skeleton of 
cyclostomos is not homologous with that of gnathostomes, 
since, for one reason, in the former the skeleton is 
developed exUn'iial to the ventral aorta and the gill vessels, 
while in the latter it is internal. He concluded that, con- 
sidering the visceral arches as a whole, it is incredible, if 
the cyclostomcs have originated from a gnathostome stock, 
that the first two visceral arches should exhibit the differ- 
ences in development (in time and form) and relationships 
to nerves and muscles shown by the sub-ocular arch, 
piston, and styloid cartilages, &c., when compared with the 
jaw and hyoid arches of gnathostomes. 

Prof. Dendy, while agreeing generally with Dr. Wood- 
land’s position, pointed out that the lampreys and hags 
differ markedly from each other. The brain of Petromyzon 
is primitive, and in Gcotri.a there are two pineal eyes — a 
very primitive character; the brain of Myxine is highly 
modified, and pineal organs are wanting. These and other 
facts suggest that the two subdivisions of the cyclostomcs 
have f.-ither had a separate origin or have diverged early 
from one another. 

Mr. K. S. Goodrich held that the absence of jaws in 
cyclosioinos was not proved ; the piston apparatus is sup- 
plied by the fifth nerve, and this region would therefore 
srem to be homologous with the mandibular region of the 
gnathostomes. The gill arches of larval lampreys resemble 
thos^ of gnathostomes, and though the relations of the 
branchial basket of lampreys and the gill arches of 
gnathostomes are not identical ventrally, their relations 
d<^rsally are vtTy similar, and therefore the homology of 
thf'if" structures is not disproved. Mr. Goodrich suggested 
that the piston cartilage of Petromyzon might be homo- 
logous* with the median cartilages of the branchial 
apparatus of gnathostomes. He demurred to the sugges- 
tion that lampreys ;ind hags have been independently 
derived from the primitive vertebrate stem, for the two 
series present cerlain common oharaeters, the struc- 

ture of tlie gills and heart, asymmetry of the vascular 
system, horny teeth and pislon apparatus, hyi)ophysial sac 
in relation to the nasal organ, which it is unlikely can 
have been devolop(*(i indep^•nde^tlv. He regarded the cyclo- 
stomes as monophyletic, and a^. having diverged vefy early 
into tw'o branches, the lampreys and the hags. 

Communications on Protozoa. 

f’rof. Hcrdman contribut' d a note on the occurrence of 
the poridinian Amphidinium operculatum at Port Erin. 
This fl.agellate organism had not been previously recognLsed 
in British w'aters, and w'as knowm only from the coasts of 
Norw.'iy and Belgium. It was first observ'd at Port Erin 
early last yo.ar, forming brown patches in the troughs of 
the rippl<^ marks on the beach about h;ilf-tide level. The 
patches varied m size, but w'ere observed for about three 
w'eeks. Ex.imination of the .sea water in tin? neighbour- 
hov>d of the patches show’cd that the organism was not 
living in the water; it lived only in the wet sand. The 
browji patches consisted of an almost pure culture of 
Amphidinium, the only admixture being a 'very few’ 
examples of a diatom (Navicula). Later in the year brown 
patches of similar appearance wep? again observed on the 
sand, but on examination they were found to consist 
entirely of Navicula. The .Amphidinium had disappeared, 

' but the Navicula had multiplied abund.'intly. Prof. Herd- 
man cited this as a striking instance of th*^ change in the 
organisms inhabiting the beach, a change which might 
readily be, and no doubt had long been, overlooked. 

Major C. F. Bishop described his recent examinations 
of sheep suffering from louping ill, and of ticks which had 
fed on the sheep. On a film made of blood squeezed • 
from a tick, taken from a sheep which was said to be a 
typical^ case of louping ill, he found a single “ trypano- 
some, ’ about 22 fi long, in which the trophonucleus w»as 
nearly central and anterior to it the large kir.etonuclcus, 
Tryp.anosiomes have not yet been found in any of the sheep 
examined, but Major Bishop considered it probable that the 
organism described was connected with the disease in the 
sheep. He also described other forms which he considered 
to be blood parasites, and regarded as flagellates, in films 
of blood from sheep. 
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I A Sew Hy droid, Epizoic on a Sew Parasitic Copepod. 

I Prof. H. F. Jungersen (Cop'?nhag'n) .described a new 
li\ droid, Ichthyocodiiim sarcotretisy which cov'.m's more or 
less of ih'3 exterior of tlui parasitic copepod Sarcotretes 
scopeh, n.sp., which is d'M.*ply sunk into the body of the 

• fish Scopeliis glaeialis. Tlni liydroid consists of polyps, 
j without teiuacl'?s, arising from a network of delicate tubes, 
j l‘Vom the base of the polyps arise medusa-buds wdiich 
I develop into free medusa? tAnthomedusx*). This new 
i hydroid is a corynid, related to Hydrichthys mtrus, Fewk'^s, 
j epizoic on th«? fish Seriola zonata. Prof. Jungersen gave a 
I full description of the characters and life-history of the 
I copepod, which belongs to the family Lernxidx. There is 
1 first a “ Cyclops stag'?,” capable of moving about on the 

host and attaching itself by means of its strong cheliform 
antenn.'c ; the pupa stage is passively fixed to the host by 
means of a hardened secretion from the rostrum. Within 
the last pupal phase the copulatory form was observed. 
The latter probably is for a time free-living ; after 
impregnation the f(?male assumes parasitic life anew, but 
in a more intense form ; it pierces the skin of a .Scopelu>, 
and, gradually growing, it p'?netrates the muscles, and 
finally reaches the intestiii'?. 'I'his copepod is found 
I examples of Scopelus from the eastern part of the Atlantic, 
and the triple association— In droid, copepod, fish — seems to 
1 be a regular one. The loss of tentacles of the hydroid 
polyps seems to indicate that the hydroid in some way 
other depends on the fish for obtaining its food. 

I’ariation in the Medusa Mevrisia Ivonsi. 

1 Mr. C. L. Bouleng''r gave an account of variations 
I this Egyptian lacustrine medusa. About 15 per cent, of 
, the individuals examined were abnormal. The abnormal 
j examples fall into two groups ; (i) those which deviat'^ 

, from the normal four-rayed symmetry, and (2) those with 
I the normal number of radial canals and primary tentacles, 

! but possessing, in addition, secondary tentacles which 

* not connected with the stomach by means of radial canaU. 
Sonic of these mullitentarular forms are asymmetrical, ami 
it seems that each quadrant is capable of forming secondary 
tentacles quite independently of the other quadrants. 

Ihc Crop of the Leech. 

Prof. Marcus ilartog directed attention to the structur*' 
of the septa in the crop of the leech. The crop is divid'?d 
into chambers separated by distinct simple septa pass- 
ing inwards from the obvious external constrictions aii'i 
perforated by a central aperture, circular under ordinarv 
conditions, but vertically elongated in distension. Th'? 
septum is puckered at the free edge, and contains a circul.ir 
sphincter, but no divaricator fibres. This structure has 
probably been so long overlooked because it is inconspicuous 
in ordinary dissections, and is not easily recognisable in 
the usual thin transverse sections ; it is well seen on 
e.xamining successive thick slice.s of a hardenc'd, distend- d 
leech. 

j The iMntern of .Aristotle as an Organ of Locomotion. 

Dr. J. F. Gemmill gave an account of his observations 
on the locomotor function of the lantern of Aristotle in th'* 
sea-urchins Echinus esculentus and E. miliaris. Th'' 
animal progresses, when out of the water, by a series of 
steps or lurche.s, mor'? or less well defined, in each of which 
the urchin is raised on the tips of the teeth as on .a 
powerful central stilt. The steps have a length varying 
from half an inch downwards, and are repeated at intervals 
of fifty seconds or less, according to the size of the urchin. 
There is a rhythmic backward and forw’ard swing of tin* 
lantern in the dip-'ction of progression. The backward 
!»wing is accompanied by powerful protrusion of tin? tightly 
closed teeth against the supporting surface, which enusos 
pushing or poling forward of the urchin. The movement 
is aided by pushing on the part of the spines, and, after .1 
certiiin stage, by the action of gravity. The forward swing 
of the lantei7n is marked by retraction, with ojiening of 
the teeth, and serves to bring the latter into positit^n for 
initiating a new lurch. Experiments on loading, recordifig 
surfaces, inversion, equatorial section, rotation, removal of 
spines, &c., were also briefly noted, and examplt's of tracks 
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left bv the .s|.)incs ami on a smooth pla-slieini- siirfarr 

were f'xhibitcd with the help of the lantern. 

lloalthv urehins, moving vuuK r \\at* r ov«-i appri»xiiiiately 
horizontal surfaces, do nor, as a rule, use th«- lantern for 
movcmiMit, the greater part of iht'ir weight beini; neutralised 
by the water. I here are, howe\or, certain conditions, both 
normal and experimental, in which the lantern plays an 
irnporl.'int part in locomotion. Dr. (lemmill brout<ht for- 
ward evidence in favour of the vi» w that the locomotor 
action of the lantern is a particular manifestation of a 
fundamental rhythmic activity, whii'h can also subserve 
feedinj^, boring, respiration, ;md circulation, and possibly, 
in adtlirion, the maintenancr i)f ( urg<‘scenc»^ within the 
ampullie of the water-vascular system. 

Dr. Genimill also gave a lantern tlemonstr.ition on the 
development of the star-fish, Solastrr cudera. 

Echinoderm Hybrids. 

Mr. II. M. Fuchs presont<'d observatioits on the experi- 
mental control of dominance in (‘chinoderm hybrids, using 
Ei'linius nulitiris :md K. ULUtiis. Dr. Shearer and Mr. 
de Morgan had found that when lliese two ^pocies ar»‘ 
crossed the characters e>f the hybrid larva* are ahvavs the 
same as those of the maternal parent, and this was fountl 
by Mr. Fuchs to lioid good also when the • ggs were kept, 
during the cl**avage period, in sea water with increased 
and d* creased OH ions.* 

'Ihc Gonads of the Urchin Echinocardium cordafuni. 

Prof. Caullery (Paris) traced the annual cycle of changes 
1 the gonads of this archin. From July to the end of 
the year the gonads are ahnt)st entin'ly composed of large 
cells, each of which contains a vacuole and numerous 
spherules of r'-serve siih'stance. In mahs these cells 
exhibit, arndug the reserve material, numerous spermatozoa, 
agglutinated into pockets, which have been ingexied b\ 
the cells ; in b in.'iles, tragme-nts of degenerating ova are 
seen between the cells. At the prri])hery of the gonad 
there are either small masses of sjiermaLogonia or oocytf.,. 
Growth of the genital ])roducts takes place, in part owing 
to the presence of the reserve-laden cells, at the end of 
winter, and the period of maturity, at Wimereux, ext#*nds 
from April to the end ol M,'iv. The reserve-containing 
cells' arc gradually pushed towaials the centre of thf* acini, 
and in some localities, c.g. Naples, disappear, but at 
Wimereux they do not fully dls;ippear. I.’p to the rnd of 
May there have hi en formed, in the testes, for example, 
only the sexual cells, but henceforward there are [)roduced 
numerous cells, each of which elahnrates grou])s of granules 
and contains ;i larg** voLuoIe. This is the new reserve 
tissue, which soon fornix n continuous peripheral laver. 
Py the end of June the sexual elements in course of form;>- 
tion exhibit signs of degeneration, c.g. fragmentation of 
the ^oocytes and pycnosis of the spermatogonia, hut ripe 
sexual products are for some time longer emitted. After 
Julv the emission ceases;, .and the sperms remaining in the 
te‘;t}^ beeoiTie agglutinated .and are ingested bv tlv resiave 
cell:;, which gradually (occupy the whole gonad. In star- 
fishes there is no reserve tissue, and the gonads, nfter 
h.av ing almost filled the .arms, become so much reduced as 
t" be almost imperceptible. 

Ohsrrraiions on Dnrinif }foUuscs. 

Mr. A\ , 1 . Elliot*' .and Miss TI. Einds.ay described 

• •bs. rv.it M.ns iMi Zirf)h(n:a (Piiolas) crispata and Saxicavn 
rut^nsa. made on the shore at St. .Andrews, whii h confirm 
the statement of Prof. McIntosh that the method of boring 
of these molluscs is mechanical, and not chemical. Roth 
molluscs^ ^\(a•k by m. -ans of a partial vacuum produced bv 
cooperation between the mantle and foot, supplemented by 
scr.aping movements of the shell, which in Zirphnea are 
t^rUiLuous and ])r(>gressive during the time of boring. 
Reference was made to the importance of boring organisms 
in connection with roast erosion. 

* llirse •\ptrlments liroriipit-d by recent work of H. D. Tcnnmr 

( 1900 . jQio) whci f rovspft IffpjK.iif'r * X Toxoijneu-stc^, 9 and T. X. 11. 9> 
ohtaininz in noth casf.'s Inrv:<; wit )i a pr»*poiukr.'ince of Hipponoe characters. 
Ky keeping; the eg^*'*:, diirin^ the cli'av.'iiie period, in ^sea water with 
increased and fbv'rca'.ed concentration of OH ions h»*. claims to have altered 
this «Ii)nnnance and stales that a dc-crease, of OH ions g.'ivc Toxopneustes 
oharacte- 
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The Species of Ealanus Collected by the Siboga/' 

Dr. P. P. r. Hoi k (Haarlem) gave an account of .some 
of the species of Ralanus collected in the Malay Archipelago 
during the cruisi; of the Siboga, Of the twenty-seven 
species collected, nineteen are new. Few species were 

brought up from gr(*at depths ; most of them were taken 

I at a not greater depth than 90 metres. Somt? were brought 
I up from 5i>4, 289, zit), 275, 304, and 390 metres re.spectively, 

I but the species represented in the first three cases were 

I collected also at a depth of loss than 100 metres. Dr. 

I Hoek described soine of the features, especially the labrum, 

I which he had used in classification. 

The Ecunl Organs of SqniUa. 

Dr. W. X. F. Woodland described the renal organs — 
inaxillaiy gland.; — of Stjuilla. In an Erichthus larva 2 inm. 
long the gland eonsists of a sliort narrow tube, opening 
(‘xternally on the maxilla and ending intern.ally in a slightly 
dilated end sac. In an older larva, 12 mm. long, the 
gland has become divided into two thin-wnlled compart- 
nunls -the kidney proper and the r*nd mu: — lying side by 
I side and communicating by a ^niall aperture at their 
I posterior ends. A little later the walls of the gland beconii- 
I invaginated, forming internal lamellar folds containing 
' extensions of the h.-emoeu'le, a pioei s., whii'h ronfiiuies so 
; extensively that, in the adult, rhi* eavity of the gland is 
I almosi entirely broken up into ;i network of spaci'S. Oth*T 
b-alur* s of the internal anatomv were also referred to, 
namely, the presenee of a w»>ll-divf 'loped nauplius 
rectal glands, and a vi*ry .short proctod.'cum, which forms 
a wide cloaca-likc cavity. 

A Reconstructed Trilobiic. 

Dr. Malcolm Laurie gave an account of the .anterior • ml 
j of a trilobite (Calymenej, whicli he has studied by means 
! of grinding away definite and very thin layers of the fo^vil, 
j photognipliing each exposed .surlace and jecoiisliiicling the 
j specimen in wax on an enlarged scab*. He exhibifrd the 
. . construction, and pointed out iliat, ;illhough the mouth 
I has been considered as opening behind the hypostome, the 
1 size and form of the latter render it improbable that the 
mouth opened l»ehind it. Ajtparentlv llie anterior ma 
of the hypve'tome projected ventrally, while the iiiLiirned 
margin of the neighbouring carapace also projected 
ventrally, the two forming lower and upper lips respectively 
to the mouth. Tn a linr* between the lateral margin ol the 
glabella and the eyes there is a long conical structure, inm’c 
than two-thirds the length of the carapace, divided into 
joints by annular thickenings. It is im])()ssible to state 
certainly whether this is in situ, but its ’structure resembles 
that of ,an antenna. If it be such it must have been 
attached to the body behind the hypostome, as otherwise 
it could not have been withdrawn when the animal rolled 
itself up. This appears to be .another instance of a post- 
oral appendage assuming an antennary function, ns in 
Phrynus and 'rhelyiihonus. 

British Sym phyla and Dipinpoda. 

Mr. R. S. Bagnall g.ave a rapid survey of the British 
.Symphyla, pointing out the characters of the genera 
.Scutigerella and Scolopendrella and of some of their species. 
A year ago only one species of the former was known from 
Britain ; in 1904, when H.anscn’s monograph of the order 
appeared, eight F.uropean forms were recognised ; of the.se, 
six have now been found in the north of England, and there 
have also been discovered four othf'r well defined and appar- 
ently new forms. Mr. Bagnall rei'ognises four sprcie.s of 
: .Scutigerella and seven of Scolopendrella. He also recorded 
j four diplopods from the north of England, each of which 
I represents a genus previously unknown to the British 
( fauna, and, from the same locality, a new pauropod, the 
' first British example of the Eurypauropodidrr. 

Mimicry in African Butterflies and Moths. 

Prof. E. B. Poullon exhibited three groups oP mimetic 
butterflies collected at Entebbe, Uganda. These groups 
were centred round species of the distasteful family 
Acraeinaj. Among the mimics were species of Aenvinae, 
showing that members of this family acted as mimics and 
models, a fact supporting the theory of Fritz Muller as 
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against that of Bates. There were also acra'ine mimics 
wliich mimicked other species of the. same family, them- 
selves mimics of the primary acraeine models. The rest 
of the exhibit was concerned with examples from Lagos, 
among which was a caterpillar of a well-known moth 
(Nyct(?mera), which before becoming a chrysalis secreted 
and covered itself with a mass of bubbly froth, which tuj 
hardening resembled the cocoons of a braconid parasiir-, 
and probably acted as a protection against insectivorous 
birds or lizards. 

The Scent Patches of Lcpidoptcra, 

Dr. F. A. Dixey described the scent ])atches of c» riain 
butterflies and their associated Irache.'t. The males of 
many butterflies possess the power of emitting a Ncent, 
which is .apparently attractive to the female. Tlie scent 
patches are best distributed in Pierin;e (c.g. the orange 
tip). The apparatus consists of specialised scales scattered 
over the upper surface of the wing of the male. The scent 
is elaborated by cells in the wing membrane ; the oil enters 
the specialised scale cat its basal fool-stalk, and escapes by 
fimbria? at the distal imd of the scale. In other ca-^e*. 
(c.^. the clouded yellow) the sct'iit scales are aggregatr-<l 
into patches, so arranged that, in the ordinary position of 
rest, the palclK'S of the fore- and hind-wings are coincident, 
riie scales of thc.se patches have ntilher foot-stalk nor 
fiTTibria'. In some species of Catopsilia th(‘re are two 
specialised scjjle patches, whij'li Dr. Dixey found to be 
provided with a .special tracheal siqiply derived Irom the 
larger tubes in the wing veins. ( 3 n re.iching the scent 
jiatch the main tracheal ti'unks were found to break up 
into branches, the ultimate distribution of which was not 
ascerlain«?d, but appeared to bear a definite relation to the 
'^ccnl iicales. Dr. Dixey suggested that the trnche.'^' were 
concerned in the dispersion of the jverfunie through the 
scalec, acting in the manner of a vis a frrt^o, 

^ The lii'ology of Eeh. 

Dr. Jolis. Schiiikh ((.'upcnhageii) gave an account of five 
years’ Danish investigations on the biology of eels, 'riicse 
have shown that the biology and reproduction of the conger 
and eel are more compliented matters than they seemed 
after the publication of lirassi’s work. In the case of the 
cel, the voungc.st stage's found are ^ cm. in length, and it 
is therefore not yet possible to state exactly where in tli^ 
Atlantic the eel spawns, except that it must be outside the 
continental slope. All the larval stages, t'vcn the youngest 
(hut not tlic eggs), of the conger are known, and it can 
uow be stated that the conger spawns everywhere in the 
Mediterranean and in the .Atlantic west of CiihraUar ; 
how far west is not yet ascertained, but the half-grown 
larvae of Conger vulgaris have been taken near the Azores. 
These investigations have not confirmed the earlier suppo- 
sitions (of Grassi) that the larval development of eels takes 
place at the bottom of the sea or in great depths. All the 
murmnoid eggs (several thousands) were taken near the 
surface of the sea, as were also the youngest pre-lepto- 
cephalic stages, e.g. of Conger vulgaris and C. mystax. 
The full-grown larvae of the eel and conger also occurred 
in the upper layi'rs. Murmnoid eggs were found not only 
in the Mcditernanean, hut also right across the Atlantic 
between 20® and 40® N. lat. Kvidenllv, therefore, some 
eels spawn there, but how far from the surface has not 
yet been ascertained. Dr. Schmidt illustrated his remarks 
by charts and a beautiful series of larval and meta- 
niorphosing examples of several species. 

The Dorsal Vibratile Organ of the 1 \och 1 ing (Motella). 

The dorsal vibratile fin of the rockling, which has been 
believed to be a lure, is regarded by Or. J. Stuart Thomson 
as an organ for producing a current of water over numerous 
termin.il or taste buds situated in the skin of that region 
of the body, which thus functions ;is a gustatory organ. 
These t^ste organs are distingui.shed from the lateral line 
organ.«! by certain structural differences and by the fact 
that they are innervated by the recurrent facial nerve, the 
which is in the facial lobe of the medulla, which 
lobe has been described by Plerrick as part of the gustatory 
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■ tr.act. Dr. Thomson’s experiments indicate the existence of 
; a gustatory reaction in the. rockling, some of the most 
j successful responses being obtained on placing Arenicola in 

• proximity to, but not in contact with, the taste buds of 

■ the region under consideration. 

I A Remarkable Egg of the Kestrel. 

* Prof. Patten commented on an egg laid by a tame kestrel, 

' which has been in his possession eight years. 'I'he egg is 

normal in size, but milky-white in colour and almo.Nt un- 

' spotted except at its larger end ; there are spots and 

' blotches of rich purple-brown intermixed with greyish- 
. purple, the whole pigmentation forming a broken zonular 
\ b.'tnd. Dr. Patten suggc.sted that :i higlily nutritious hearty 
I meal, coming after a fast, and in a warm change of 

; weather, may have toned th»‘ bird to such a physiological 

I state that the ovaries became suflicienily active to induce 
ovulation. 

Prof. R. J. Anderson brought forward .a number of 
; details regarding the constitution of, and vari.ition in, the 
manus and pcs of Primates, and contributed a note on the 
I manus of a young Indian elephant. 

j J. H. Ashworth 


OLD AND NEW VIEWS ON THE TREATMENT 
OF CONSUMPTION.^ 

T )R. l llEODORE \\A\AA\MS stat. <1 that 255 years 
had elapsed since WiHiam ll.'irv« v instituted this 
f«-sliv;il, and that orations had b*-'en drlivered in Latin 
or English ever since in votnaiemoration of benefactors, 
and wkli Harvey’s exhortation to ill*' fc*llows and members 
to study out the secrets of nature by way of e.xperimcnt, 
and to continue in mutual iove and aU'ection among them- 
selves. He then proceed(‘d to revit w the various steps of 
Harvey’s grr'at discovery of th»- cinulaiion ol tlK' blood, and 
remarked that its author, in spite? t)f the sfvere'^t criticism, 
lived to s(?c it firmly established in the annals of mediciric 
and to witness th(‘ conver.sion of tli** greater number of his 
opponents. d he .s<.'(?d sown by this discovery, based on 
observations and experiments, and put forth with con- 
vincing logic by this mo.‘»t .'icciirnre observer, had revealed 
to the world further scientific rnirhs. which have been 
elaborated by Harvey’s succc'ssors in rh<‘ arts of medicine 
and of surgei'3’, and have brought forth a harvest of 
improvements — physiological, clinical, pathological, and 
thci'apeutical — which added immensely to the total sum of 
human health and happiness. Dr. \\‘ilUams instanced as 
examples the administration of amesthen. -,, intravenous and 
hypodermic injections, and treatiiv iu by vaccines, while 
auscultation ana the graphic methods of nvasuring blood 
pressure and rhythm might also he counted as outcomes of 
the knowledge initialed by Harvey's discovery. 

H.arvey’s views on tuberculosis are not known, tliough 
his lost “ medical observation ” may have treated of these ; 
but the lecturer sketched the doctrines held by his con- 
temporaries on this subjc‘('t, and the treatment in vogue, 
the former being somewhat ohscun* and the latter 
mingling with hygienic and dietetic rules, which were^ to 
some extent reasonable, prescriptions containing woodlicc, 
crab.s’ eyes, the simple powder of rrabs’ claws, red coral 
and white amber in the form of powders «)r julep to 
“ temper iht? sharpness of the blo«vl." 'I'he Royal touch 
! for the King’s Evil continued to be believed in until a 
' much later date. Most of the theories of that time 

1 assigned the caust; of consumption to errors of digestion 
i or in the formation of lymph or chyle or blood, or to 
defective respiration ; but they chiefly dwell on the in- 
fl.ainmatory origin, and ihougli long suspected, the vera 
causa, viz. the tubercle bacillus, was never defmiU'ly y>rovrd 
j until Robert Koch appeared on the scene. Laennnc and 
i lUher observers h.ad meantime given scientific accounts of 
the morbid anatomy of tubercle, and the treatment had 
changed from an anti-inflammatorv regime depending 
largely on blood-letting to a tonic and building-up syslmn, 

I Abstract of the Harvelan Or.T.lioii delivered at tljc Royal ColleRe of 
Physicians on Octobci i8 by Dr. C. Theodore Williain.s. 
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foriilMHi by a liborni dit'tary, by tlu* use of cod-liver oil and 
by I liniatic treatment. 

Dr. I hcodore W illiams, at the express wish of the pr^?^5i- 
deni of the college, proceeded to sketch the evolution of 
the treatment of consumption as it had come under his 
own cognisance during his nearly fifty years of professional 
experience. He spoke of the effects of climate, and especi- 
ally of that of high altitudes ; then of the open-air life 
which had first been advocated in Kngland by Hodington 
and Henry MacC?ormac, and was now accepted as essential 
in cases of tubercular disease. Or. Williams had personally 
studied the climates most advantageous for the treatment 
of consumption in the New and the Old Worlds, and had 
given a full trial to mountain climates, having recorded 
their effects on more than 400 of his private patients, and 
studied the results of the diminished barometric pressure, 
of the diathermancy of the air, and of the asepticity, or 
freedom from pathogenic germs, which arc characteristic 
of high-altitude climates. 

He found the effects on selected cases of chronic tubercu- 
losis remarkable : many symptoms vanished, and muscular 
power increased largely, while the local improvcm«‘nt was 
ev»‘n more striking, and in many early rases ol const»li<l;i- 
tion thf disappearance of physical signs was so complete 
that the physician had to refer to his notes to discover 
which lung was originally attacked ! In fact, the high- 
altitude cases yielded the most favourable result'^ of all 
hi'i statistics, and, what is more important, the fewest 
relapses. 

He then noticed the eslabli'^hment and spread of s.ann- 
toria all over the world, and said that in Geniiany alone the 
insurance soeielies now maintain more than 16.000 beds 
for the working rln'^srs ; and he directed attention to the 
methods pursued, including rest, with or without Liege- 
halle, good feeding, graduated exercise, .and labour super- 
vised to meet individual rec|uireinenf-:, which have all been 
tried at different sanatoria, giving the results .achieved 
thereby. H(? described the system pursued at some of the 
best English institutions, where the patients with limited 
tuberculous pulmonary lesions, when removed to thoroughlv 
hygienic surroundings and compelled to lead a healthy life, 
their food, exercise, and rests being under minute skilled 
direction, may slowly and gradually recover, and, losing 
symptoms, be able to return home to active working life, 
ready and able to instruct those around them in the gosp« l 
of fresli air and wholesome living. 

Rut Dr. Williams emphasised the need for discovering 
and treating early cases of the dis»‘;ise, and though agree- 
ing in the general truth ot the curability of consumption, 
he felt obliged to except the acute cases, which, how- 
eVfT, fortunately form a very small percentage of th** 
whole. 

He contended that the pressing nerd U for more 
hospitals for consumption — F!ngl;md had been a leader in 
estaj^lishing thes.»>, and now it is recognised that the con- 
sumption hospital is required as a centre from which to 
draft off cases suitable for sanatoria, as well as for the 
tre.atinent of more ndv.anced and acutf? case<s, which are 
thiw isolated from tlie rest of the population and pp vented 
frniri hefoming centres of infection. 

Dr. Theodore Williams spoke of the modern treatment 
of ronsumption by anti-tuberculous serums and vaccines, 
and gave the experience (,f others and of himself, ron- 
r hiding by the remark that everything points to the 
npcessity for further investigation, and that such investiga- 
tion can he host carried on in hospitals and sanatoria, 
where trained oh^ercers minutely watch the effec^ of 
fuhercuHn on the patient’s system and control the inocula- 
tion'' and their results. He summed up with a bird’s-f*ve 
vr»‘w of the present state of the rrus.ade .'ig.iinst tub»M*cu- 
losiv in this country and our means of pursuing tlv* 
fight. ^ ^ 1 

He reminded his audience of what had already been 
done by the blessed agencies of prevention, such as 
improved drainage, more cubic sp.are, an<l l»*ss overcrowd- 
ing, better food .and more of it, more air and sunlight, 
eleanlinf ss of hfjiise and pf*rson, anrl increa'-ed opportuni- 
ties for pl;iy and exorcise, and how, mainlv hv theso nufTm*-. 
the phthisis mortality ha^l been reduced two-thirds in fiftv 
years. 
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A good town-planning scheme should prove a tine 
weapon in the hands of the combatants. Education of all 
classes, including the children, must be promoted, and that 
with the tuberculosis e.xhibitions and popular lectures and 
tracts which now permeate and enlighten the country, will 
be found to be trusty armour and show the people how 
they can help themselves. 

Prevention is naturally what is to be aimed at ; but for 
the consumptive.s who are now among us are needed as 
links in the chain : — ^ 

(1) W'cll-equipped consumption hospitals to receive and 
isolate acute and advanced cases. 

(2) The dispensary system, introduced by Dr. Philip, and 
now at work in several metropolitan boroughs, which, with 
the out-patient departments of consumption hospitals, can 
classify ihe paticMits, visiting them and contacts in their 
own homes, and connecting them with local governm(*nt 
and philanthropic agencies. 

(3) The sanatorium, and especially those institutions 
which make a feature of preparing the patient by various 
grades of labour for return to a workaday world. 

(4I Labour colonies and exchanges to assist in the re- 
habilitation of those who have been smitten with the 
disease, or may be more liable to reinfection, or may 
require the safeguard of a changed and more healthy 
occupation. 

Tht* task of further reducing, and finally abolishing, 
tuberculosis is not a hopeless one, but it does not lie 
wholly wiih the doctors. It lies also with those who hav«‘ 
it in ihfir power to remove and h*ssen the principal c.-iusi’s 
of tuben ulosis, viz. the overcrowding of our cities, the 
want of open spaces and of ventilation, the insanitary 
houst'S, thr‘ disgusting habit of spitting, and the lack of a 
good supply of water and of pure milk. Philanthropists;, 
together with local gt)vernmont authorities admini^Jtering 
under our Minister of Health, might remedy these d(?fects 
and ensure that the number of phthisis cases should bo in 
futuiv comparatively small. 

The great Tl.arvev would smile with pleasure >ins he 
renlis<‘d our successive .advances in knowledge and the 
attempts to remedy our clefieienrlcs, and he might well 
receivt* our laurel crown as the loader who showed the way 
to those who are now searching out the secrets of nature 
by way of experiment. 


rXTVF.RSITY FOrCATION IX ENGLAND AND 
WALES. 

A TTENTIOX has been directed already (Nature, 
Scpteriiber 21, vol. Ixxxvii., p. 407) to the Blue-book 
containing the reports for the year 1009-10 from those 
universities and universitv colleges in Great Britain which 
participate in the Parliamentary grant for university 
colleges. In the notes referred to, information was given 
as to the amount of the 'I re.n.sury grant, particulars con- 
cerning the incomes of the various colleges, and similar 
data. 

An introductory report by the Board of Education, with 
which the volume opens, contains much that deserves 
tareful study by all who arc* interested in the progress of 
higher edueatinn. A number of extracts from this pre- 
Intorv memorandum are subjoined. 


The weakness of the appeal which university education 
•make.s in the present day to the imagination of the wealthy 
finds its counterpart in the apathy of the public at large, 
and this apathy is only loo frequently reflected in the atti- 
tud*' of the local authoriti(;s. Some of the most important 
of these give far less than their proper share of .support to 
the universities, and in one or two instances the mainten- 
ance at their present level of the grants made by local 
♦education autboritit*fi has been endangered. On the other 
h.and, in two instances there has been a notable it\creasc in 
the amount of the support received from this source. As 
the result of p^aesentations made by the Right Hon. 
Joseph rhamberlain, M.P., the (Chancellor of the Uni- 
versity, the City of Birmingham has promised to increase 
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its grant in aid of the University of Birmingham from Id. 
to id, rate. The exact amount of increased support thus 
given to the University is, however, for the moment un- 
certain, because the University has been required by the 
municipality to devote an as yet indeterminable portion of 
the additional grant to the establishment of maintenance* 
allowances and scholarships to poor students. Since the 
fees paid by students never equal the cost of the education 
they receive, it follows that the net amount of the in- 
crccase^ aid to the University will be something less than 
the dilTerence between the gross increase and the sum 
devoted to maintenance allowances and scholarships. If, 
as there is reason to hope will be the case, the grant is 
continued at the higher level for future years, the extension 
of the boundaries of th(i city will lead to a furilicr increase 
in the amount received by the University unless this addi- 
tional income has to be expended on scholarships or 
bursaries. The Corporation of Newcastle-upon-Tyne has 
recently made an additional grant of 1500/. a year for five 
years to Armstrong College. 'I'his additional grant is the 
more noteworthy because it has been made for the special 
purpose of developing the faculty of arts, a faculty which 
dors nut, as a rule*, appeal so directly to local sympathies 
:is do the faculties of pure and applied science. 

1 lui problem of university education in the nu tropolis 
docs not grow easier as lime advances; the need for that 
hrlp and guidance which only a well-organised univcMsIty 
afford increases yearly. The many independent institu- | 
tioiis and authorities working in the field of operations 
arc ('on.sc’ious, each in its own way, of the growing demand 
for instruction of a high order, and of the urgent necessity 
for increased m^ans of providing it, and it is not to be 
wondfu'i (1 ;»t if they attack the problem as best they may, 
wiiboul considering loo elosely the effects of their action 
their neighbours. ’W't no satisfactory issue is possible 
on these lines. The Board is endeavouring for the 
•nt to avoid «'nrouraging this confusion, but nothing 
really far-reaching c;m be attempted until after the Roval 
Commission appointed in has completed its labours. 

I bis need for a proper scheme of coordination is perhaps 
esp.'ci.nlly urgent in the casf* of higher technological and 
professional work; it is not confined to London. Until the 
piohlcm has been adequat(*ly dealt with, it is almost 
iinpos.sibI(.‘ to deal wisely with ev(‘n the rnos.t urgent claims 
for further development. Yet there, is undoubtedly a great 
ne(<l for considerable further i)rovision of the highest type 
ol instruction. The fifth annual r(?port of the British 
>rif'nce Guild contains certain rough comparisons between 
ihf niimher of properly equipped day students attending the 
irduiisclio Hochschitlcn in (iermany and the numbers of 
(lav students doing work of a kind more or less comparable 
’.n this country. The comparison shows that after making 
full allowance for the larger population of Gf?rmany, there 
are more than twice as many such students in Germany 
in Great Britain and Ireland. If the inquiry could be j 
more exact, and if only those studimts in this country were 
included who had received (he same amount of previous ^ 
general education, and were giving the, whole of their | 
tinip to higher technical studies, it is certain that the com- | 
parison would be even less favourable. 

Rut if the problem in regard to technology is to discover 
how to make a wise increase in the amount of provision 
without the incidental waste which comes from unnecessary 
overlapping between competing institutions, the problem 
c,onnection with medical education is quite different. 
What is needed here is concentration and coordination of 
effort and the greater efficiency that will then alone be 
possible. There is probably more than sufficient provision 
mtade for medical education in these islands : it i« a ques- 
tion whether, even now, after years of shrinkage in the 
numbers of men entering the medical profession, the out- 
put is not still in exc(*ss of tin* national needs. Nowhere 
IS this excess of provision more evident than in the metro- 
polis. The diflirultics inherent in the position are obvious, | 
particularly at the present moment, when public opinion | 
has not yet been fully informed as to the true relationship 
between the hospit.al and the medical school, or as to the 
invaluable services which a progressive school renders not 
only to the treatment of the sick poor, but also to the 
national medical service. To the closeness of this relation- 
ship, on the other hand, is due the facilities for access to 
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clinical study which London offers to a greater degree than 
any place in the world. Any change which endangered this 
advantage would be very dearly bought. 

Of the twenty-three general medical schools in England, 
all but five (including Oxford and Cambridge) have now 
applied to the Board for grants in aid of the instruction 
they give. It is hoped it may be possible to include in the 
next volume of these reports rcturn.s from the medical 
schools in receipt of grant from the Board analogous to 
those now received from universities and university collegi's 
in receipt of aid from the Exchequer. It is not unreason- 
able to anticipate that these reports will afford a valuabb; 
basis for a general consideration of thf^ many problems in 
regard to medical education existing at the present 
time. 

Reference was made in the introductory report last year 
to the tutorial classes which have been fstablislied on the 
initiative of the Workers’ Educational Association. 
Although, as explained in that report, the education given 
in these classes cannot properly be called university educa- 
tion, yet the universities hav»^ throughout been so closely 
connected with their organisation that some further refer- 
fMice to them seems not inappropri.-iti'. During the current 
session there are nearly seventy of these classes at work, 
or nearly double the number in existence? last session. Tin? 
rapid growth of the class(‘s continues to afford undoubted 
evid»'nc«‘ of the extent to which they are meeting a real 
need. I'urther development was made last y(.‘ar, when 
sinmin-r .school was estiihlished for tlw? first lime. 'I'lie 
school was held in Oxford during July and August, and 
was int*‘nded for students who had attended tutorial classf's 
during the previous session. As stud(.‘nts could only remain 
for a week, or at most a fortnight, the lectures and instriu - 
tion for each week were arrang(‘d to deal with a particular 
yet or group of subjects. An important part of llie 
j students’ work consisted in writing cs.says, which wen? suh- 
I sequenlly read and discussed with special tutors. The 
arrangenv?nts were necessarily somewhat expcrimc'ntal, but 
there seems little doubt that the students greatly appreciat^sl 
the establishment of the school, and derived much benefit 
from it. Gr.'ints wen? paid by the Board of Education in 
aid of the classes held during th(* session ipoq-io, and also 
in respect of the sumna*!* .school. During tht? session th*' 
Board arranged for a special inspection of some of the 
cl.as^e'*;, and the report was subsequently made public. 'I he 
report fully confirmed the high opinion already existing as 
to lilt'* value of the classes. 

The accompanying table presents an analysis of the 
students und«*r instruction in England and Wales during tbr; 
academical year 1900-10. The revised form in which the 
return.s of .students has been compiled by the univei-siti«*s 
h:is rendered it ])ossiblc to make this table more detailed 
than before. The tabic also gives more accurate figures 
than have been hitherto available as to the number of 
stud«mts being prepared by university institutions for 
matriculation examinations. 

'I'Ik* number of part-time students of all kinds in England 
n aches ihf large figure of more tlian 13,7^0, or more than 
half again as large as the number of whole-time day 
students. Only about 1200 of these were reading for 
df‘gr**es or attending post-graduate courses. A consid(*rablc 
proportion of the remainder only attended short course.s ; 
blit even so it is evident that there is as yet no sign of any 
relative decre-ase in the demand being made upon tlv* uni- 
versities for work which, excellent and useful as it is, can- 
not he described as univ(*rsity work in the strict sense of 
the term. It is to be hoped that as time goes on, and as 
the secondary schools of the country make their influenct* 
more clearly felt, the relative growth in the nuniher of full- 
time students properly equipped for university ^tudirs will 
Increase. 

The number of day students under seventeen is but 
2.5 per cent, of the total, and the number under ei^<hteen 
is less than 10 per cent, of the whole number of day 
‘Students. These figures are encouraging, and as compared 
with the figures for ten years ago, if these could be 
obtained, would probably show an increase in the age at 
which the majority of the students arc entering upon 
universitv courses now. In proportion as the length of 
school life in the secondary schools increases, the per- 
c^'ntage of day students entering the universities under 
• 





NATURE [November 2, 1911 


Analysi.s of Returns of Sfudents under Instruction. 1909-10- 
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ei.;^hr'';on uiii j);»jl-aLI;. fall. Jii Wales sr.condary ».'duoatit»n 
ha.s be-.n or;;.irji'-»Ll lur a yi'.-atc’r Imtjili of liio*.* than in 
England, and is probably one of the causes for tin 

smaller perrmrage (.if da\ students under eight* i.n in tin- 
W':lsh ct.llege,. 

UMVERSITY AXD EDUCATIONAL '■ 

INTELLIGENCE, 

C \MijRiDf,i:.--.\r ib< a'liviial in ral meeting of th»‘ Philo- ; 
sopliieal .''(j('iely, hel(.l (ui .M«.«nda_\ . Oifoher the follow- • 
ing \v re elected olliv' r- : - I’n iiidcnl, Pnjf. .Sir Georg*- j 
I^arwin ; zire-pn sidrnt^ . Prof. Nbovall, Hopkinsoii, ; 

F’rof. Wfiod ; ticasur, y , I’rof. Jlol'suu ; secrcturies. Dr. 
H.arncs, Mr. A. Wood, Mr. 1 *'. A. Ibdts ; members of 
c.nuncil. Prof. Sir J- Eannor, Ib'of. Piffen, Prof. Popr, . 
Mr. R. H. Ra^tall, Mr. K. Lucas, Mr. K. A. Newell 1 
Arli'.r, Prof. Sir J. J. Ihoinsdn. Mr. J. E. Purvis, The I 
.'footer of (Jitist’ii, M). R. P. (ini^ory. Dr. Cobbett^ and 
Mr. J. II'. Merrrr. 1 li* n.'.mes of the new ineiiibers of the 
council ar*-- in italics. 

At Christ’. Colkg. , Dr. H. J. H. Fenton, F.R.S., and 
Prtjf. E. W. Ih-f'V. i!, of th«- Yale Lniversitv, hav* 

be'-T. elff tc-d hrmor.irv f* Ilou s. 'I hi- s.ame honour has been 
conferred at Eriiuiai.ia 1 (Adlege on Mr. R. If. Biffen, 
pr;.eIrrtor m agriridtur**, and on Mr. F. O. Hopkins, 
F.R.S., pra:lef.t(.r ii. biorhMiiistry at Trinity College, 
formerly fellow and r-Tca* (A Emmanuel. 

T. G. Bedford has b* en. appointf-d demonstrator of experi- 
mental physics, and f. A. rVtnvther and If. Thirkill 
assistant domonsfrator'-. 

The elector* to the .Mhai scholarship give notice that 
they are prepared to rerejv*- apjilirations from candidates. 
Any graduate of the I'niversity is eligible for the schol.'ir- 
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shi[i provided tb.-n. his ag.* on th(' fir.'kL day of tin? Lent 
O.rm 1912 docs not exceed twcni} -i.iglit years. I his }ear 
ill*: scJiolarship is open tu cnndidal* s who prop«.)S(‘ to under- 
rake iv'search in any branch of hludy which comes within 
the d*.'paitin*'nt, of any ol th*' following special ho.ards : — 
medicine, niath(*nialics, physics and clu.-mistry, biology and 
geology. Ihe (Miiolument of the sLudiuil is '250/., or such 
smaller sum as the fund, after payment of all expenses, 
shall b»; capable 'of providing. Candidates must send their 
naine> to the Vije-Chanccllor 011 or before February 1, 
19 ij. 

'rii*- *-lectors to th*- Isa.'ic Nb.'Wlon studentships give 
noti('e tliat an eli.'cticjii to a studentship will be held in the- 
Lent term, i(>i2. 'I'ln'se studentships are for the 

r ncoLiragi'inenl of study and resenrcli in astronomy (espr'ci- 
ally gravit.'itional astronomy, but including other branches 
ol .'I'^troiUiUiy and astronomical physic.sj and physical optics. 
'Ihe persons eligible are miunhers of the Lniversity who 
have bei-ii .idmitted to the df-gret? of Ibic.helor of Arti,- and 
are under the age of twenty-five years on the first 
day of Janunzy, 1912. The studentship will be tenable for 
th** term of three years from April 15, 19 1.-?. C.indidates 

* for the studentship arc invited to send in their applications 

j t*i the Vice-Chancellor hetweiMi january 16 and 2b, 1912. 

I 'The special board for biology and geology gives notice 
i that tb»' Gcdgc prize will be offered for competition in the 
; Michaelmas term, 1912. 'fbe priz*' will b(? awarded for 
1 th*.* b**st origin.al obsf'rvations in physiology. The essays 

; are to be sent to the professor of physiology not later than 

j Dctdlii-r T, 1912. The e\aniin**rs may require every candi- 
I datff to deliver his essay in the form of a lecture. 

Oxi-oKD.- -The statiit** f-xempling candidates for honours 
in mathematics and natural scienc *- from roinpulsory Greek 
is apfiro.aching its llrinl stag*'s. On Tuesd.ay, NovzMiiber 7, 
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it will come before Coiign'f^aLion, as amended in the course 
of last term. Should it pass ( 'onj^rej^ation, it will hi* suh- 
mitted to Convocation, upon the decision of which depends 
its ultimate destiny. 'I'he date of the final struggle has 
not yet been made public, but it is practically certain that 
the present term will see the close of the long controversy. 

The board of trustees of Stanford University has 
announced, says Science^ a gift of 2000/. made by Prof. 
Adolph Parkan, San Francisco, professor emeritus of the 
medical school, for the establishment of a special library 
dealing w’ith diseases of the eye, ear, nosf?, and throat. A 
gift of lOOoZ. from Charles C. Stanford for iiK-dical library 
pLirposfjs is also announced. 

A'l till* uiifting of the louncil ol Ihe Ko}al Agiiiuhural 
.Sociely* k' kl on October 25, the Duke of Devonshire re- 
ported tlie special committee’s recommendation that the 
socii.‘ty’s gold medal should be offered for original research 
on any agricultural subject or any of the cognate .agri- 
cultural sciences, 'i'hc medal will be aw.arderl fur a mono- 
Jrai>h or essay giving evidence of original research, and 
candidates must reside in Great Brit.ain or Ireland, and 
must not be over the age of twenty-seven years or of more 
than live \enrs* standing from the time of faking their 
lirsf agricultural t|ualificalion, tin? (ju;ilifiraf ion being a 
degree or diploma of .'i university or university collegr, or 
till* National Diploma in Agricnlfnre. 

We learn from 77 zc UrUish Medical Joiirual that a m w 
university li.as Ix-en lonmled by the I'niled States in the 
Phili[)j)ine Islands. '1 here was alre.ady a University of Sr. 
Ihoiiias, loimdrd by the .Spaniards in but it was 

thought that this old institution did not meet modern 
requireiiif'nls. 'l.h'‘ ni.-w university comprises a college c^f 
inrdic'Iiie and surgery, which was opened in icjoy, b(‘sidc*s 
colli'g' *: of \eteririarv .science, of agriculture, of the liberal 
arts, of law and politii al science, and of engineering. 'I he 
seat (d the new univeisily is Manila. A clause ol the* /\ct 
fournling tb.- university is to the folhuving elYect : “ No 

studeiU sli.ill be dc'uied admission to the nniv«rsit\ liy 
reason of .age, sex, nationalilv, religious beiiel, or political 
affilirilioi..’' 

1 UK annual nic'idiug of the Assocnation of 'reacliers in 
lec^hnical In.s! ilulioiis will be b.eld at the Borough Polv- 
technic'. Borough Road, .S.F., on .Saturday, November 
the ja'f.sidenl , Mr. Barker North, in the chair. 'Ihe annual 
re[)or| ol the councdl, which will be considered at tliis meet- 
ing, deals with the large* increase in the* luembershij) of 
the assciciation in the past year, ;ind with active work 
during that period. Branches liavc^ been formed in Irelaiicl 
atid Wales, so that the .activities of the a.ssoc'iation now 
spread over the whole kingdom. .Alter the consider.ation of 
the report a disetjssion will be initialc'd on the Bo.ird of 
Fducation examinations in science, by Mr. C. F. Smith, 
Manchester School of 'I'cchnology, and Mr. J. Wilson, 
Battersea Polytechnic. To this discussion visitors .'in* 

invited. Particulars can he obtained from the honorary 1 
W 'Abbott, 'I'he Polytechnic, Regent Street, | 

liiK Association for the lntc*rnatioiial Intcn'hangi* ol 
Students is a body wdilcli exists to promote the inlriligonl 
stud\ of other countries by the university students of Gri.*at 
Brit.ain and the colonies. 'I'he organisatic_'n ;irr.'ingc*s lours 
during which students arc brought into cont.ict wdth the 
leading cities and citizens abroad, and are thus enabled to 
study at first hand the social, political, municipal, and 
university life of other countries. 'I'he first annual report 
contains report.s of speeches made by some of the students 
who have availed themselves of the advantages the associ.i- , 
tion offers, and gives ample evidence of the value of the | 
tnoveiiK'nt. In addition to pulling any class of student in 
touch with the best sources of information, the secretary, 
Mr. \\ . H. Creos, has succeeded in modifying the c.Kpenses 

tr.avel. Unfortunately, like many other institutions, tlu» 
issociatioM has sulTerod from lack of funds, and is unable 
to carry out the proposal of travelling' scholarships which I 
W’ere lust of all contemplated. | 

Tiik Imperial Conference of Teachers’ Associations ... n- 
i^ened by the League of the Empire is to be held on July 
The list of agenda includes a variety of 
iUbjects, such as the training of teachers (professional ;ind 
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university) ; the recognition throughout the I'lmjjin* of 
teacher.s’ certificates ; the migration of te.achi rs for pur- 
poses of study generally and for temporary inhacliangi! of 
appointments ; coordination in education ; and the working 
of* the scholarship system in dilT(?rent parts of the I'hnpire. 
Besides these subjects, technical education in its relation 
to local industries and as a preparation for general scientific 
and trade research ; the place of history and geography in 
education ; the English langu.age and literature ; and 
physical education, will form subjects of discussion. Over- 
seas teachers in particular will consider the best means of 
organising a rural school. Suggestions are constantly 
being received from overseas tearhers’ associations. It has 
been proposed to illustrate the agend.'i with observation 
work, and illiisl rated lectures will be introduced both before 
and after the conference. .A short course of travel-study in 
h'ngland is also being pri'p.'ired. 

I A corv of the first volunu* of the calendar for 1911-12 
I of the University of .ShelTield has bei'ii received. It 
I tains full particulars concerning all lln* courses of work 
I in th(? v.arioiis faculties and the conditions und«‘r which 
the different degrees of the University .are conferred. 'Ihe 
arrangements in the faculty of applied science are of 
. especial interest. 'rh(?s(! d('p.'irtments provide leclure and 
! labor.Hory courses of instruction in thf^ suhji'cts of applied 
I science required in the engineering, melallurgical, mining, 
i ;ind building induslriis. Students an* in certain circum- 
i stances ]>ermilted to qualify for degrees in part by evening 
i study. For exami)k', students employed durirzg the day in 
j some metallurgic.'il works or l.ahor.'ilorv approved by the 
j faculty .'ire i)ermifted to iju.'ilifv iu part b\ evening study 
: for the <lf‘grei' i>f Bachelor of Ah't.'illurgy. W’e notice, too, 

' that thf' council of the Instilulion of Civil hinginrers 
. recognises, under cerlain ronditions, tin* degri-e of Bachelor 
I of Fngineiiing of this University as exempting from (he 
; inst itulion’s examination for assoeiale membership. .An 
I .'irrangement has hii u m.ade also willi the Imperial College 
' of Sciencf* and 'rf'chnologv by w’hich the University of 
; .Sheffield is re('ognise(l as Ix'iug in asNtx'iatlon with the 
j Imperi.'il Ct>llege‘ for such of Iheir students ns may <]i.*.sir«* 
to specialise in the study of the metallurgy of iron and 
. steel for the .nssocialeship of tiu* Ri)\;il Scliool nf .Mines. 

: The new* Laboratories .at .Shrewsbury Scliool were 

! formnIl\ opened on (^<'toh( r 20 by Mr. b'f.ancis Darwin, 
F. R.S., w ho ga\e an address in the school hall. Lord 
Barnard presiding as idiaijman of the governing boily. Jn 
order to emphasise the present altitude of the school 
towards science, Mr. I'. D.arwin repealed the well-knowai 
story of his f.ithei ns a Slirew’shnry boy being publicly 
rebuked by Dr. Butler, tin? headmaster, for wasting his 
i tiiiii- ill the study of clieniisirx at home in an improvised 
l.'dxir.'itorv. The eontra>.l hi twii-n this stale of things and 
the pi esi nt t lu r.i iduMi, ill whieli every boy in the school 
has lo go ihrongli .a lourso of practical scientific training, 
is sutTicienlly striking. 'I'he need for new laboratories is 
due lo the prominence given lo siaence by the headmaster, 
Mr. .Mingtoii, and .at llie present lime 270 boys are pass- 
ing tlirough tile science school under the guidance of five 
masters. 'The recent additions, which have been named 
the Darwin Buildings, consist of three rooms, tw’o for 
physics and rhemistry, respectively, .and the third for 
nature-study .and physical nirasureiiK nts, and .all are 
e.xcellentlv tith'd for their various purposes. At the end 
of his .address Mr. F. Darwin pointed out th.at the mctliod 
adopted in the scienca^ school at Shrewsbury is in harmony 
with the motto of the Royal .Society, Nullius in rerba, 
since the essence of laboratory work is that the pupil learns 
by observation and experiment rather than from the asser- 
tions of his (eache 

Dk. Alfred Mumford, in his annual report as medical 
officer to the governors of the Manchester Grammar School, 
slates that he has been able to compare the physical 
development during the last five years (i.c. since the 
influence of the presentation of free scholarships to boys 
from the elementary schools has br?come felt) with the 
physical development of the boys of a generation ago, viz. 
during the period of 1881-6. He finds there has been a 
rem.'irkable gain in nearly all directions, especially as 
regards height .and weight, amounting to more than 
I inch in height betw’ccn the .ages of thirteen and si.xtcen. 
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ami to an avorai^t? of more than 4 Ib. in | 

Ar the aj;je of sixtr«^n the boys are lA inches i 
taller and S lb. heavier than a i;[eneration aj^o. The | 
improvement is lei>s marki.'d al seventeen and eighteen years i 
of as^e, and disappears in those who stay until ninetetai. * 
riiest' calculations are based on more than booo measure- 
menis. This remarkable charii^e probably lias many causes, ; 
chief arnonj* them bein^ the steady diminution or post- \ 
ponoment of early infectious diseast? in cliildhood, du*‘ to | 
th* progressive operation of the Public Health Act of 1S75. 1 
A second factor of equal, if not ^Jreater, importance has j 
been the chanjilrd attitude towards athletics and physical | 
exercise, particularly durint^ the younj^er a^es, that prevails I 
tlirou^hout the school to-day. Other caus.‘s of th»i general 
improvement in physique are the belter housing, the in- 
creased knowledge and better use of foods, and the greater 
insight into the meaning of parental responsibility as re- i 
gards hetilth, which are crrt.ainly .affecting a considerable { 
number of homes at the present day. In order to test the I 
question as to whether the free scholars two-thirds t)f j 
whom come from the elementary schools — are of interior j 
physique their companions, cvaiip.iri>ons, b.isi-d on ! 

250 c.ases, were made between the two .at succes>iv»‘ j 
years of life, and it is found that, though the “ fie*- | 
scholar” is slightly smaller at *^leven, twelv*', and thirl* **n. , 
yet by the age of fourteen he h.as equalled his companions ! 
in height, and in some c.ases surp.assed them. ! 


SOCIETIES AXD ACADEMIES. ! 

London. j 

Royal Microscopical Society, Octol er iS. —Mr. H. fi. 
IMimmer, F.R.S., president, in the chair. — T. W. I 

Butcher : .'^Irm tural details of Coscinodiscus astcroin- ’ 
plialus, A paper describing the primary areolations with 
the >econdary and tertiary markings, illustrated by a series . 
of lantern-slides made from photomicrographs obtained at > 
a niagnitication of 1100. In addition, slides were shown | 
demonstrating a tine siliceous network, or veil, lying upon • 
th»' outer surface of the valve, .and others in series, from ■ 
photomicrographs taken, at 5 or 6 consecutive foci, of the 
h'^x.agonal cell la,\er with its “ ringed ” openings of Mor- 
lan*l, to prove that these openings are clear and not 
obstructed by the finr-ly perforat*-d membrane recently re- 
pijrl*-d by Mr. Nelson (Journ. Roy. Micro. .Soc., October, 

19 to), 'ill*' rn*‘mbr.ane being non-existent, its value as n 
t*sr for a high-power lens is m 7 . -Rev. llilderic Friend: 

N* w British enc hytr.adds. Em'liytraf’U.s minimus^ Bret., • 
w.as described in the Rrv. Suisse de Zoologic in 1899. j 
Muh.aelson in Das Tierrcich, 1900, suggested th,at it might 
be one with K. argenteus, Mich. (,= E. parvtihis. Friend), j 
Hr* tscher ex.amined the subject again in 1902, and decidt il 
that the two were distinct. The author, who had alreadv 
de-( rib'-d E. argcnlriis, has found E. minimus at Buxton, 
arel holds with Bretsche. Fridericia peruviana, n.sp., w.as 
r<-L*ived in earth from Peru, and submitted to the author 
b\ the .authorities at Kr-w. It is 5—6 mm. in length, .and 
has two to five setic, which .are somewhat larger behind 
th.an before. Brain slightly conc.ave posteriorly ; crsopliagu*^ 
sharply marked off ftajm intestine ; dorsal vessel po^t- i 
clitellian in origin, with dilatations in segs. 7-9. S.alivarv 
glands not branched ; long. — Walt*.*r Bafcshaw : Inst.ant- ; 
an* ous exposure in photomicrogr.aphy. Flashlight illurnina- 
• icu has been put to a novel use by Mr. Ikagsh-aw for the 
photography through the microscope of objrcfs in motion. 1 
good negative of fresh-water polyzoa (Lnphopus crystal- 
Uuus) exp.aruling its tentacles was secured by a charge eif 
\gfa^ Llashligbt Powder ** in one-thirtieth of a .second. 
La'herings of pond life, such as diatoms, larva;, w.ater ; 
fle.is:, also yi*-lded successful results. Provision was mad*- , 
fe. re plac ing the ordinary lamp by flash powder put in tb»* 
po'.jticjn previously occuj>ie*l by the centre of flam**, and • 
igmiiun m.ad*?. with .a red-hot wire. 

Manciiksier. 

Literary and Philosophical Society, October 17.-- 1 
Prof. F. F. Weiss,, president, in the chair. — H. J. I 
Woodall ■ MfT.senne’.s numbers. In 1644 Mersenne pub- j 
lisbed a book entitled “ Cogifala Physico-Mathematica, ” I 
m w'hirh it was stated that certain numbers obtained by j 
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raising 2 to the power />, win re p is a prime number not 
greater than 257, and subtiaicting unity from the re.sult, 
would be faclonsable exca-pi in twelve .spt'cilied instances. 
He left no clue as to how he arrivid at this result, nor 
is any method known by which he could have done 90. 
.Sub.M'qiu-nt (‘x uiiinalion has shown that tin* statement is 
incorrect in two cases, one c.ase being prime wlu n- he said 
composite, and the other the reverse, but mo-^t of those 
which, according to liim, are faelorisable, luivt* been 
provetl to be so. Mr. W’ood.'ill gavi* a prool that the 
number obtained by subtracting unity from the i8ist 
power of 2 is divisible by 43,441, the quotient containing 
fifty figures. He explained the method by which the 

divisor h.ad been arrived al, and st.ated th.at the number of 
unproved cases is now rediua*d to si.xteen (fifteen coaiposites 
.and one prime) out of a total of fifty-six. — S. Hirst : 
collection of Arachnida and Chilopod.a made by Mr. S. A. 
Ni*ave in Rhodesia north of the Zambezi. The paper deals 
with the scorpions, Pedipalpi, Solifugm, and centipedes 
coll*;cted by Mr. Neave. I'our new' speci*’s ar** described, 
two of which w'cro obtained by Mr. Neave, the remaining 
twaa being specimens in Ihf Ibdtish Museum, that w’ern 
obtained from the sam*' area, '['he new sp*-cies present no 
features of special interest, dilTering only in e» rt.ain details 
of the app«‘ndages from alre.ady knowm forms. 'Two of the 
species obtained by Mr. Neave had only ht;en * apt 111 ed once 
previously, .and arc thus of interest from this point of 
view. 

P.XRIS. 

Academy of Sciences, ( )ciober ifi. — M. Armand liautior in 
the chair.- Ch. Bouchard: 'Fhe velocity of pornchutes. 
.•\ certain time after starting a parachute the velocity be- 
comes uniform, and (his velocity di-pends on tlv- ratio of 
r, th(‘ weight, and the horizontal proje«'lion, of the 
carrying surface. Tlie appliiaition of the ordinary resist- 
ance formula for air, in wdiich the rosi'^tancf d* pends on 
the square of the velocity, to these measurenuMits, gave 
unsatisf.actory n‘?>ulN, bin a formula involving the square 
root of 111'- cul>*‘ of ilif V'‘Ku‘it\ (\’‘) wa'* louiid to agree 
well with the experini' iils. — M. Borrelly : Oh-'f i vations of 
the B»'lja\vsky count (mug) m.ade with the roni't finder 
at 111*' Observatory of MarseilK;s. 'fho positions are given 
for Ortobr>r i and 2. On October t the comet was very 
bright, and visible to the naked eye. 'I'he tail was well 
marked, and e.xteiided .about 15° from the nuidrus. On the 
following day the appc-arancc' of the comet had completely 
changed, the nucicus being siirroimded by a eii a idar h.alo, 
two aigrettes showing on thr- right and I' fl.- -.M. Nicolau : 
'Idle variation in the movement of the moon. — A. 
Domoulin : i'he R .-n.d snrlai l-.iienin Delassus : 

'I’he non-linear linkag'S and the movements studied by 
M. Appell. -.Marcel Brillouin : An interferential iindhod 
for thf* determination of the moduli of torsion of uystals. 

I h»f d»‘formation of the surface of a crystal plate under 
fh'xion (an be studied by imaans of the intcrfoieiii'e fringes, 
the measurements being maik* with .a metallographic 
microscope under a low m.-ignifying pow'or. It is shown 
that, all the moduli c.-m b*.' (;alculat* d from sucli measiire- 
iiH-nts. • Gr-orges Claude : 'I'he volatilisation of the elec- 
trodes in neon tubes. It has been sliowm in a previous 
null- th.'H llv gases obtaiiu-d by the In-atmenl with nitric 
acid of the film of volatilised mct.al contain, besides neon, 
a ( oii'.id* I ;d*l'- jjroporlion of ludium. Tliia.-e hvpotlurses may 
h(- pul fijrward to .iccoimi for this fart : the possible 
s(dective at lion of the volatilised ineta! on heliuhi* con- 
tained in the neon in a proportion too small to be detected 
by the spec! roscopi', llie Ir.ansformaLion of neon into 
helium, f»r the po.s.sible transformation of a portion of the 
neon into compounds rctain(."d by the nitric acid. 'I'he 
experiments described in the present paper support the 
first of these hyi>olhrscs, the selective action of the metal, 
and this conclusion is in accord with the results of Ramsay 
;ind Collie arrived at in .a different w’ay. — A. Rosenstiehl : 
'fhe theory of complementary ('okmrs. — P. Janet* 
F. Laporte* .and R. Jouaust : 'I'he delcrmination of the 
eleciroinotivf* fierce in absolute measure of the normal 
Weston element. In an earlier publication the electro- 
motive force of the Weston cell had been found by the 
authors to he i-oiSfic), in terms of the true ampere and 
the international ohm. Comp.arison of the ohm used with 
those of foreign lahoralorif's reduces this figure to 1-01859, 
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and a recalculation of tin' constants of the clectrodynaino- 
ineter used causes a further n^duction to i-oiSjO (at 20® 
a value only slightly higher than values obtained in oth(?r 
laboratories. — Alb(?rt Colson : Tlu; tlK^ory of solutions. 
An adverse criticism of the van ’t lioff-Arrhenius theory 
of solutions. — L. Gay: '1 Ik^ expansibility pressun: of a 
normal lluid. -Marcel Doldpine : The volatility of sulphur 
compounds. Many examples are known in which the 
replacement X)f oxygen in a compound by sulphur causes 
a lowering of the boiling point, and there is a gi-neral 
impression that this is always the case. 'the author 
suggests that the substitution of sulphur for oxygen always 
raises the boiling point of a compound, exc(‘pt in the case of 
the hydroxyl groui) of water and the lower alcohols, plamols, 
and acids. — Henri Martin : A human skfleton found in 
Charente (see p. t6). — R. Lacasse and Maig^nan : A 
bicephalous human monster. — Louis Roule : Some larvae 
of apodal fishes. — R. Koohler : Antarctic echinodenns 
arising from the expedition of the Pourquoi-Pas ? — Henry 
Hubert : An attempt at a geological map of western 
Africa. — Ch. Moureu and A. Lepapo : The spectrophoto- 
melric estimation of xenon. Constancy of the xenon-argon 
and xenon-krypton ratios in natural gaseous inixtuies. 
The basis of the method is the increase of intensity of the 
blue indigo xenon liiKi 407i-.|. when the proportion of xenon 
is increased in :t mixture of xenon and argon. — M. 
de Montessus de Balloro : 'J'he application of the ('ardan 
suspension to seismographs. 

()('t{)her 23.- -M. Armand Cautier in the chair. -Remarks 
by the president on the work of l.)e Romas, whose statue 
has just'^been r*nTted at Nc'rac. — A. Miintz and L. Laino : 
The ammonia in the rain and snow at the observation 
stations of the (diarcot expedition. riio estimation of 
ammonia in eighteen spc'cimens of snow and rain water 
showed that the distribution of ammonia in rain and snow 
in the Aiuai'ctic regions docs not greatly dilTer from the 
amounts found at Kui*op(?an stations. — Ch. Andrd : 'I'he 
cosmogony of I.aplace. A criticism of some calculations 
published by '1'. J. J. .See adverse to tluj theory ol 
Laplace. 'I’hc author holds ihc.se conclusions to be un- 
tenable. — -J. Guillaume : Observations of the sun made at 
the Obs'Tvatoiy of Lyons during the third quarter of iqii. 
Ob.seryations were possible on sixty-nine days. The results 
are givch in three tables showing the number of spots, 
their distribution in latitude, and the distribution of the 
lacub'e in latitude.- -J. Bosler : The spectrum of Hrooks’s 
comet, 'rhree negatives were taken with exposures of 
twenty-five minutes, one hour, and one hour thirty-fivo 
minutes, the comparison spectrum cmploye<l being that of 
Vega. Resides the hydrocarbon and cyanogen bands there 
was a group of lines of wave-lengths 407, .105, ^01, and 
3qq. The spectrum of the tail was quite difierent from 
that of the head, and resembles the spectrum of thf! tail 
of the Danifd comet. M. Inif^uez : Observations of the ! 
Brooks comet made at the Obsfn'vatory of Madrid. -Henri 
Villat : Cn tain integral (.‘quations of a new type and some j 
problems relating to tbern.- - IL Joufpuot : 'I'he dynamical 
adiabatic law in the motion of wires. — Georges Claude : 
i he coTnmercial manufacture of pure nitrogen. in tln! ! 
preparation of calcium cyanamide by the action of nitrogen i 
upon calcium carbide at a high temperature a very pure . 
nitrogen is required. Tin; quantities required on the large > 
scale are such that ehcinical methods ijf preparation are 
out of the question, and the present paper gives an account j 
of the method of pre|)aring nitrogen by the fractional | 
distillation of liquid air. It is necessary that the nitrogen | 
produced should contain less than 0*25 pf'r cent, of oxygen. ! 
J hreo installations of the type described in tin* paper hav»* I 
been set up, giving nitrogen of a purity of 007 to oo-S per I 
cent. — ^Jean Villoy : The electric couple in electrometers. — ! 
b.ug^no Fouard : The osmometry of saline solutions and ! 
the ionic theory of .Arrhenius. An account of c*xperiments i 
made with a dilTeronliitl osmometer against snech.arose as 
a standard. The results with potassium sulphate are in | 
accord with the Arrhenius theory ; with potassium chloride, 
coppoT sulphate, and barium chloride, on the other hand, 
the results found are opposed to the ionic theory.— -G. 

and 11. Rost : 'I'he syntheses (jf some new hydro- 
aromatic ketones. The chloride of the hydroaroinatir acid 
is prepared by the action of SOCl^, and this, diluted with 
pther, is treated with the organo-magnesium compound at 
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a temperature of 10^ C. Ihe ketone, which is mix»d 
' with a small quantity of tertiary alcohol, is purified by 
conversion into the .scmicarbazone ; the yieUL are good, 
from 40 to Oo per cent. Details arc given of ili*- i)repara- 
I lion and properties of several ketones. — M. Maraf^e : 

Various kinds of df‘af-iiiut(‘s.- Ch. Gravier : Some bio- 
; logical peculiarities of the annelid fauna of the .\iUarctii: 
seas. — 1£. Roubaud : The evolution and hisUa y of the 

• ’* Ver dll Cayor,” an African larva from the skin of 

: Cordylohia anlhropophaf^a. - Maurice Piottro : 'I'he 

; melanic pigments, of animal origin. The pigment 

• was isolated from material from the horsr, avoiding 
! the ust; of strong acids or alkalis in the separation. 

Analyses of the pigment are given and of the substance 
derived from it by hydrolysis. — Stanislas Meunier ; The 
chemical and lithological f.‘xaminatlon of the El Nakhla 
: metciorite. This, meteorite belongs to a new type allied to 
: Chladnitcj, from which it differs by the substitution of 
hvpersthene for euste.tite. — J. Thoulet : '1 he fall of sedi- 
ments in oc'canic waters. 

Melbourne. 

Royal Society of Victoria, September 14. — ITof’. L. W. 

• .Ske.nts in the chair.— -L. F. J. Love and G. Smoa.1 : The 
psychroinetrical formula. A modified formula for the wet- 

; and di y-hulb hygromr*ter was suggested by Fkhohii in icju*S, 
viz. — t'), where q is a proper fraction to allow 

for diminution of vapour prc*ssure by hygroscopic action of 
] the mati‘rial on the wet bulb. The facts do not require any 
.such interpretation, and the formula is tested by observa- 
tions with several wet bulbs covered with dilb*rent materials. 
A new large type of .screen was used, and simultaneous 
rc'adings show no difference* to temperature?, as woulcl be 
. tln‘ cascj if such action occurnrd ; further, l)y comparison 
with a Regnault hygrometer, the value of »/ is found by 
' least squares to be unity, confirming the usual theory. — 
i Howard Ashton : Some new Australian Cicadid.'u. 'I'he 
specimens ronif from northern Australia. 'I’lie li lowing 
are new : — Cyt locliila laticosta, Psaltodn pitlclira, P. fiimi- 
pninis, Macrotrisiria doddiy Owra insiji^nis (n.g. (d n.sp.), 
ThaiiniaxtopsaJiria j^laucuy Mnlampsalta brevisy .U. viridis^ 
crmijcniy Pauropsalta clgncriy P. subotivaern, and 
Prasia vilticollis.- -Prof. Skeats : Specimens from Heath- 
core showing all stages of metasomatism from diabase to 
; quartz.- -'r. S. Hall: Graplolites from Presi.rvation Inlet, 
west coast of New Zealand. These are of Lan(.'eficddian 
(lowcjsi Ordovician) age ; Bryograptus, Clonograptus, and 
other gc'iicera are pn.'.sent. A most remarkable fact was the 
exact lithological rc.scmblance of the rock, a blue-black 
silicified shale, to that of Lancefield (Victoria), though the 
localities are some 1200 miles apart. 
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The Tides and kindred Phefwnictui in the Solar 
System. Tho substance of lectures delivered in iSqy 
at tho Lowell Institute, Boston, Massachusetts, by 
■ Sir G. H. Darwin. K.C.B. 'Hiird edition. Pp. 
xxiv + 437. (London: John Murray, Price 

7.9. 6 d. net. 

T he first edition of this bt^ok appeared in iS()S, 
and was review(‘d in Xati ki', vol. lix., p. 2i(). 
The work has since taken rank as a classic In its way, 
and b«'is been translated into several lanf^ua.i^t's. 'I'here 
is no need, therefore, to dwell ;it any lenf^th ()n its 
^^eneral character an<l ])urpos(\ It aims at i^ivinj^, 
with as few technic.alities as possible, a summary of 
the resea rclu's on tidal theory, and more especially 
the theory of tidal evolution, which have Ixmmi the 
principal occupation of the author’s lon^ scientific 
career. It would be misleading to describe it merely 
as a “ popular ” book, for it is a valuable ^uide even 
to experts who mi^lit otherwise be dismayed by the 
lon^ and intricate calculations in which the orit^lnal 
invest ii^at ions ni'cessarily abound. In this respect it 
may perhaps be compared with the ladebrated “Exposi- 
tion du Systemt' du IMond(‘ “ whii'h Laplace added as a 
suppk inent to the d(*tail<‘d work of the “ Mecanique 
C«'leste.’’ It is true that the subject-matter is in tlu* 
present case more spt'culative, but the purpose is the 
'saiiK*, and the (‘xocution not unworthy of the groat 
exemplar. 

In this third edition some additions and alterations 
have, howev’er, been made which call for notice. 
These consist in part of supplementary notes to the 
earlier chapters, in which brief summaries are ^iven 
of recent work bearing on the various topics. Thus 
at the end of the first chapter there is an interesting 
account of deep-sea tide gauges, with a tantalising 
indication of the valuable results which might be 
obtained if an extended and systematic use of such 
appliances were |)racticable. d'he appreciative account 
of Corel’s early investigations of the “seiches” of the 
I.ake of Cfcneva is appropriately supplemented by a 
reference to Chrystars recent work on the Scottish 
lochs. 'I'he remarkable observations of l)r. Hccker 
on the lunar disturbance of gravity, which are the 
successful realisation of an interprise in which Sir G. 
Darwin himsidf l(*d the w.ay, are described with 
generous enthusiasm. In the absence of any authori- 
tative account in English of these expi'riments, it is 
perhaps to be regn'tted that the description is not still 
more ample. Their value consists, of course, in the 
inferences which they justify as to the degree of 
rigidity of the t'arth. The other lines of evidence 
bearing on the same qiu'slion, viz. those based on 
observations of the fortnightly tide, and on the fre(* 
(Eulerian) nutation of th(' earth’s axis, arc also ex- 
plained and discussed, the general conclusion being 
that the earth’s surface yields, under the action of 
tidal or processional force, about two-fifths as much 
as if it were absolutely devoid of rigidity. The more 
recent work of Love and Larmor, in which a greater 
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degree of precision is given to the inferences which 
can be drawn from the respective lines of argument, 
w.as probablv judged to be of too refined a character 
to admit of elementary treatment. 

The views of the author as to the age of the earth, 
.and the scale of geological lime, have, as explained 
in this {‘dilion, undergone considerable modification. 
In iStjS the arguments of Lord Kelvin, which assigned 
a comparativelv moderate age to the solid earth, were 
in ih«‘ asctMidant; but the rapid and startling succes- 
sion of discoveri(‘s in radio-activity have undermined 
much of the rrasoning baseil on such considerations 
as lh«- output of energy from the sun and the secular 
cooling of the earth. Moreover, the rese.arclu'S ol 
Strutt claim positively to demonstrate an enormou'* 
antiquity f(»r certain rocks, lar transct'iiding the limits 
formei'lv acc«.‘pt(‘d by physicists. On the' other hand, 
an altogether independent estimate by Joly. based on 
a comparison (d tlie amount f)f s(xlium in the ocean 
with th(' amount annually carried into it by rivers, 
would give to the existing ocean an age of about ion 
million years ;it most, a figure which is on the scale 
of Kelvin’s results. The discrepancy is at present 
unexplained, but we may note an interesting essay 
on the subject by Joly, in a recent number n\ the 
Phil. Mag. (September, iqii). Sir G. Darwin in- 
clines, on a revit'W of the whole cvidenct', to the 
belief that there is no assignable limit to the fund 
of lime on which biologists may draw for the purpose 
of their evolutionary theories. 

The' last three chapters of the book are almost 
altogether new. The first of these is devoted to a 
gt'iieral explanation of the theory of “figures of equili- 
brium” of rotating fluid, a classical problem with 
which the names of Maclaurin, Jacobi, Roche, Poin- 
care and Darwin will always be associated. The 
theory of tho stability of the. various forms is of too 
technical a characti'r to admit of really elementary 
treat nu'ut, but the summary will be welcome t'ven to 
mathematicians, as a survey of a somewhat intricatti 
subject. I'he siuceeding chapter, one of the most 
fascinating in the book, gives a striking application of 
the tlu'ory to the phenomena of variable stars. The 
evolution of binary stars, a very attractive subject, is 
also considered, but the intricacy of such speculations 
is exrmiilified by the fact that a new source of in- 
stabilitv, known as “gravitational instability,” comes 
into ])lay in th«' case of a gaseous mass, d'he conclud- 
ing chapte r tn'ats of I hr nebular hypothesis of Laplace, 
and of thii more important modifications of it which 
have been proposed by subsequent writers. In par- 
ticular the “ planetesimal” hypothesis of I'hamlierlin 
and Moulton, which w.as suggested by th(^ observed 
pn'valent s|)iral configuration of many nebula*, is dis- 
cussed at some b'liglli. Some sp<‘Cida lions havr an 
invincibk' attraction for the mind, but the critical 
re.'ider will have an uneasy feeling that here at any 
j rate hr is making doubtful ventures int(^ a myslt'rious 
' region, far away from any secure dynamical basr. 

It would be wrong to end this notice without a 
word of admiration for the modesty and restraint 
which the author has shown in setting forth the 
results of speculations in the origin and development 
of which he has himself borne a predominant part. 

C 
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Tho results of theoretical reasoning arc always stated 
with scrupulous care, and their limitations clearly 
oxpiL-ssed. and no attempt is made to press cimclusions 
ba-ied on idealised premises further than the case 
will warrant. A striking instance of this is furnished 
by the way in which, after developing his llieory of 
the evolution of the earth-moon system with justifiable 
enrhiisiasm and evident faith, he takes care frankly 
to point out that other agencies must j)robably hi 
sought to account for the origin of the satellites of the 
exterior planets and of tho planets themselves. 

H. L. 


KECEXT ADVASCKS l\ THE GEKKTJCS OF 
PLANTS. 

Einfiihruug in die expcriincntcllc Vcrcrluiui^slchre 

Hy Prof. E. Baur. Pp. vi 4-203. (Berlin : Gehriidi r 

Borntraeger, igii.) Price S.50 marivs. 

T!)P 0 F. ERWIN BAl'R is well known to students 
^ of genetics as a most successful investigator. 
Ihe filteen lectures included in the present volume 
were delivered as a course in Bi rlin, and they con- 
stitute an admirable text-book of the subject, which 
will do much to tamiliarise Continental biologists 
with the methods of Mendelian analysis and the deduc- 
tions to which it has It‘d. The coloured pictures are 
exceptionally good. No clearer or better illustrated 
account of the present state of knowledge of thesu 
matters could be desired. 

Some years ago Prof. Baur began a series of re- 
searches into tlie nature of variegation in plants, with- 
out any special intention of investigating Mendelian 
phenomena, but, like so many others engaged on 
special problems, he soon found that a knowledge of 
heredity was indispensable to a proper understanding 
of his subject. The breeding experiments then insti- 
tutt'd, though begun as a side-issue, have illuminated 
the whole field. His first success was obtained in a 
"ludy ot the golden-leaved Antirrhinum, which lie 
proved 10 b,.. a In-lero/ygous form, possessing only one 
factor for greenness. Self-fertilised, it gives two 
yellows to one green, the missing term in the series 
i'l-ing till* homo/ygous albinos which perish on g-er- 
mi nation. 

This led to a comprehensivi* examination of the 
inheritance ol flow'er-colour in . 4 , majus, a subject also 
studied by Miss \\ heldale in this country. The series 
of types is very large, seeming at first sight almost 
continuous, and the analysis was e.xceptionally trouble- 
some, but it is satisfactory to know that though work- 
ing indepi-ndently, both observers have arrived at 
practically the same conclusions as to the factorial 
composition of the .several forms. In this book 
Antirrhinum is naturally taken as the typical example 
of thi* effects of combinations of long scries of factors, 
and the readier who masters this e.xample will have 
encountered most of the complications which ordinary 
Mendeli.an inheritance presents. 

brom this work on the varieties of a single species 
Baur has gone on to less famili.ar ground, and in this 
book he gives the first rc.sults of his experiments on 
the interrelation ol loriiis which are quite distinct 
.species in the systematic sen.se, e.specially A. majus 
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and A. mojlr. The F, plants arc fully fertile, and Fo 
shows a long series of diver.se types resulting from 
the recombination of segregating factors, but the 
I analysis is still to be completed. One observation of 
extraordinary interest is announced, namely, that the 
self-sterility of .1. malic is a recessive. This an- 
nouncement must bo regarded as preliminary, but if 
establi.shed, the discovery will constitute a striking 
advance. Self-sterility is one of the greatest paradoxes 
in nature. If it is true, as we are almost forced to 
believe, that a self-sterile plant can be fertilised by 
the pollen of any other individual but not by its own, 
then each individual is differentiated by virtue of its 
individuality, and there are as many classes as indi- 
viduals. The notion once suggested by de Vries, 
which I also had fovmerly entertained, that there are 
in reality several classes of individuals and that prob- 
ably fertilisation was inoperative, only within each 
class, is negatived by such experiments as have been 
made by others and by myself (on a small scale in 
Linaria vidgaris). If .self-fertility be a dominant, the 
main mystery is still unsolved, but w'e have a new fact 
of great coi^sequence which may lead to a solution. 

Thi‘ most imjjortant chapters are those in w'hich 
Baur describes his discoveries regarding the inherit- 
ance of the .several forms of “Chima?ra,” the term 
Winkler has introduced to denote patchwork or mosaic 
individuals. In a variegated Pelargonium, for in- 
stance, the albino parts of the vegetative organs may 
be sectorial forming radiating patches of white, or 
periclinal, in w hich case the external layers of cells 
may be green and the internal white; or conversely 
the internal may be green and the external cells white. 
Baur has shown that the colour of the offspring, 
whether green or white, depends on the nature of the 
subepidermal layer of cells from which the parental 
germ-cells were derived. If in the pcriclinal chimaera 
the two peripheral layers of cells are green, the off- 
spring (of self-fertilisation) arc all green; if the peri- 
j)heral layers arc albino the offsi)ring arc all albino, 
and, of coiir.se, perish. If only the outer cell-layer 
is w'hitc the offspring arc green. In either case the 
particoloured character does not reappear in the off- 
spring. From the sectorial chimaeras the inheritance 
is more complex, and much remains to be cleared up. 
This di.scovery of the significance of the subepidermal 
layer is one of very great importance, and we may 
anticipate that it will lead to remarkable extensions. 
It may not improbably lead to a reconsideration of 
the generally accepted doctrine that segregation takes 
place in gametogenesis. 

Baur has applied these observations to the iitter- 
pretation of the curious “graft-hybrids” between 
Solanum nigrum and the tomato, first made by Wink- 
ler. Some of these were obviously sectorial patch- 
works of the two species, but Baur suggested that of 
the others some were actual periclinal chimaeras, in 
which a foundation of tomafo was enclosed in one 
or in tw^o cell-layers of S. nigrum, or conversely 5 . 
nigrum enclosed in an outer sheath of tomato' tissue. 
This conclusion was at first strongly resisted by 
Winkler, but in a preliminary communication he has 
since announced the proof that it is correct, having 
himself by cytological investigation of the growing 
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points of the? pe'riclinrtl forms be(‘n able to prove that 
sonn* of the laycM's have the chromosome numbers 
projjt r to S. and others those* of Lycolycrsictint. 

We can scarcely doubt that this remarkable series 
of ohsqfvations will pass into the classics of biolopfy. 

On similar lines Baur proposes to elucidate the old 
problem of Cytisiis Adarni and Crataci^n-niespilns, the 
two traditional examples of “ ^^raft-hybrids.” The 
former, for instance, is re^ard(‘d as a Laburnum 
enclosed in a sheath of C. pnrpmeus. On occasion, 
as when the exterior is wounded, the Laburnum can 
come out and develop. Baur’s idea is doubtless a 
part of the truth, but I cannot clearly apply it to all 
the phenomena which Adanii presents, es|ieciallv to 
the sexual vaj:jaries which it shows in this country at 
least. In it the Adami flowers have f,»^ood pollen but 
no j^ood ovules; the ptirpttrctis flowers have the female 
parts developed, but the anthers bad; while the J.ahitr^ 
nuw flowers are perfect and set seed in plenty. Nor 
do I clearly understand the origin of the purpureus 
branches. One can scarcely help suspecting that in 
the segregation by which these phenomena are pro- 
duced lh(‘re is sotik' complex repulsion between the 
sex- 1 actors and the fad or s for colour or form, com- 
parable with the distinctions now known to exist be- 
twc('n the genetic constitution of pollen and ovules of 
the .same individual in several cases, c.g. Stocks and 
Petunia (Miss Saunders), or Oenothera (de Vries). 

'rh.‘ only point in this excellent book which calls 
for criticism is, in my judgment, the rather crude 
representation of segregation as effected by chromo- 
somes. These pictures will live in the memory of the 
reader, and tend to limit his imagination of the possi- 
bilities more closely than the known facts at present 
warrant. W. Bateson. 

THE RUSTING OF IRON, 

'I hr ('om^sion of Iron and Steel. By Or. J. Newton 
b'riend. Pp. xiv + 300. (London : Longmans, 

fireen, and Co., 1911.) Price 6s. net. 

author gives a concise account of all the 
^ imixM'tant work that has been carried out in 
Connection with investigations relating to the causes 
of corrosion of iron and ste(?l. The book is a model 
of its kind, since the references to original contribu- 
lion> to knowledge are exhaustive and will serve 
din ct the investigator to the literature of that branch | 
of the subject in which he is specially interested. 
After dealing with the action of air, of water and of 
steain on iron, the various theories which have been 
advanced to explain corrosion arc discusspd, and the 
conclusion is drawn that “the most recent experi- 
mental results are entirely in favour of the acid theory 
('f corrosion.” 

The action of acids and of alkalis, and the influence 
of solutions of salts of various kinds on iron are next 
considered, and a short chapter is then devoted to the 
action of oils on the metal. Tn dealing with the sub- 
ject of tho passivity of iron the author has failed to 
make clear the fact that the immersion of the mt'tal 
in chromic acid must necessarily bring about the 
removal by oxidation of such impurities as manganese 
sulphide, wdiich exist on the surface, and form 
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acids on exposure to moist air. The metal by such 
treatment must in consequence be rendered more re- 
sistant to corrosion irrespective of any question of 
passivity. Nor is attention directed to the fact that 
the surface of iron immer.sed in chromic acid must 
necessarily remain bright w'henever the acid is sulVi- 
ciently concentrated to dissolve any rust w'hich might 
be formed, and in this connection it may be noted that 
ferric hydroxide dissolves readily even in dilute solu- 
tions of chromic acid. Moreover, 11 . B. Baker and 
others have clearly shown that whatever prop(M'ti("s 
are given to iron by immersion in diluh? chromic acid 
immunity from rusting is not one of them, and it is 
extremely doubtful if previous immersion in chromic 
acid of any strength is a ])r()U clion against atmospheric 
oxidation of iron. 

The la.st three chapters of the book deal respect ivel\ 
w^ith the inlluenco? of chemical composition on tin* 
corrodibility of iron, with electrical effects and wdtli 
the relative rate of corrosion of iron and steel. The 
first of these might w’ith advantage have been con- 
sidered at an earlier stage — the author states that it 
is of paramount importance — since an explanation of 
that troublesome form of corrosion known as pitting 
in water-tube and other boilers must be sought mainly 
in th(* chemical composition of the iron of w’hich they 
arc made. The chapter on electrical action opens with 
the unfortunate statement that, ”as is W(‘ll knowm, 
when an electric current passes through water, the 
latter is readily split up into its constituent elements, 
oxygen and hydrogen.” This erroneous inclusion of 
winter amongst electrolytes m.'iy produce confusion in 
the minds of some Headers, and is greatly to be 
regn'tted. ' 

The book is w (‘ 11 ' illustrated throughout, and will 
appeal to the general readt'r of scientific literature 
sinc(* it contains matters of interest apart from tech- 
nical detail. For instance, an account is given of the 
Iron Pillar of Delhi, dating from 912 as an 

example of iron which has for centuries n'sistt'd atmo- 
spheric attack. There is, howev(‘r, no record of the 
very rapid corrosion of the steel pipe line which con- 
veys water from Mundaring to the Kalgoorlie 
Goldfield in Western Australia, and represents an 
outlay of u|)wards of 3,000,000/. sterling. Some 
account of the reports presented to the Government of 
Western Australia on this matter might wdth advan- 
tage? hav(? bf^en cited, and the suggested treatment of 
the w’ater by deaeration and liming, involving an 
expt*nditure for machinerv of 187,000/., discussed. 

G. T. M. 

ASPECTS OF THE E ART ICS STORW 
The Change/id Earth : an Introduction to the Record 
of the Rocks. (Re.adable Books in Natural Know- 
ledge.) By Prof. G. A. J. Cole. Pp. x-f 223. (Lon- 
don : Macmillan and Co., Ltd., 1911.) Price is. 6d. 

I T is refreshing to turn from the ordinary text-books 
of science — useful and necessary as such works 
undoubtedly arc-^ to a booklet like that now before us. 
Scienc(? manuals in their efforts after inclusion and 
compre.ssion, in order to meet the wants of examina- 
tion candidates, tend to become dogmatic in their 
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teachings, and the student is led to rely on the 
authority of the teacher rather than on any process 
of reasoning; of sucli works W(' imisi sadly confess 
the trail of the examiner is over them all.” 

But for those who would learn to love geology for 
itself, Prof. Cole has supplied a charming, and at the 
same time trustworthy, introduction to the science. 
He has wisely adopted what may be called “the re- 
capitulation method ” of teaching, that is to say, he 
introduces new facts and ideas in the order and by 
the re.'isonings through which they were originally 
discov(‘red, and by which tin* present position of the 
science has been gradually attained ; knowledge is 
made to grow in the Individual mind along the same 
lines as it c.'in be shown to have done, though far 
mori' slowly, in the history of our race. It is needless 
to .add that such a mode of presentation must be, to 
.a great extent, bii^graphical. j 

After some prelimin.ary considerations, the author 
'allows, in the first ]dact‘, the stejis by which 
William Smith, ‘‘the father of English geology,” wa«^ 
led to his epoch-making discoveries of a striitigraphiiad 
succession, based on the evidence of fossils. Then 
turning from southern England to the Paris Basin, 
the labours of Lamarck and Deshayes, of C'uvier and 
Brongniart are indicated as affording useful aids to 
Charles Lyell in proving that, in the. latest formed 
geological deposits, life-forms gradually replaced one 
another, thus lending support to the more general 
conclusion that the same continuity becomes manifest, 
as we trace the succession to the remotest past. 

In succeeding chapters, the effects of running w\ater, 
as taught by Hutton, and of moving ice, as shown 
by .Agassiz, arc well described, with illustrations 
drawn from the author’s own observations and those 
of his contemporaries. ‘‘The Throat of a Volcano,” 
“The fiiant’s Causew.'iy,” ‘‘'fhe Making of Moun- 
tains.” and “A Year of Earth .Storms,” are the he.ad- 
ings of other chapters of this entertaining and in- | 
structive book, in which the labours of the pioneers 
of research are in all cases described w'ith warm sym- 
pathy and just discrimination, I'he numerous illus- 
trations of the book are, for the most part, from 
photographs taken by the author, and if any further 
evidence were needed that his descriptions are bast’d 
on actual visits to the districts, it will be found in 
many a picturesque phrase. The hardest working 
:ollege student, no less than the general reader, will 
find jt an advantage to pcru.se this bright little book, 
for he can scarcely fail to catch some .sparks of the 
enthusiasm of the author, which glows on everv page. 

.1. W. J. ^ 

BANTU MYSTICISM. I 

Notes on U'cAt African Categories. By R. E. Den- j 
nett. Pp. xi-f 68 . (London: M.acmillan and Co., 
Ltd., 10 * 1 .) Price ta. net. 

I N this small book or enlarged pamphlet, Mr. R. E. 

Dennett recurs to his theories regarding for- 
mula!, religious categories, and transcendental sym- 
bolism which he has believed himself able to trace 
in the employment of prefixes and word roots, more I 
'specially amongst the Bavili, a Congolese tribe of j 
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the Loango coast, and also in a lesser degree amongst 
the Yorub.'i and Bini peoples of the Niger Delta. 

Mr. Dennett cannot fail to write interestingly on 
.any African subject with which he is personally 
.icquaintcd, since whether one agrees or not with his 
theories one is certain to find new and true facts in 
his comi)ilations. But the reviewer is still quite 
unable to endorse from his own experience the prob- 
ability that the Bavili (more especially) could have 
developed such an elabor.ate mathematical cosmogony 
and theology as Mr. Denmrtt ])laces to their credit, 
;ind ba.ses on the forms of their prefixes and of their 
wtiid roots. As h.'ippens .all too often, to the sorrow 
of the* univrrs.al sludcait of Ikinlu l.ingu.ages, Mr. 
Dennett has made a study of one particular B.'uitu 
dialect and deduces from his study theories which 
fall to pieces directly one compan's that dialect with 
another of the same group, or one B.antu languag( 
with an«)ther. He strives to show that in the minds 
of this particular coast Congo peo])le certain great 
c.ategories of thought exist. For instance, he would 
devise ;i category which should contain four visible and 
four invisible parts, or another which should rangr 
from o to (), and should c(M'n'spond with cert.iin 
classes of B.intu prefixes; ;md ag.iin ollurs which 
correspond with ideas of (iod, the jM-ocreation of the 
human species, abstract qualities, such as ri'ceptivity, 
origin.ality, order, m.inner, action, qu.alit), ^:c. 

To anyone who knows the negro as well ;is the 
present reviewer m.ay claim to do, much of this ap- 
pears im])ossibly f.intastic and unreal; and when such 
theories ,'ire b.ised on a misunderstanding (sometimes) 
of the original form and purport of prefixes in tongues 
closely related to the Bavili and similar corr(‘spoiulenc<! 
of word roots, they reduct* one to sonudhing like 
desp.'iir; for Mr. Dennett, who, as reg.irds his recorded 
facts, is often so accurate and so helpful to students 
^f .\frica, wastes his time and thoughts on prolix 
llit.'ories which seem to be d(!Void of any scientific 
foundatitin. If, as he s.ays in the beginning of his 
book, he has won over that not.able student of the 
Bantu tongues. Miss .Mice Werner, to a Ix’lief in, or 
even ;i toler.ition of, his theories given in “At the 
Back of the Black .Man’s Mind ” and in the pn’sent 
pamphlet, it can only be det'ply regretted th;it both 
of them should be following a will-o’-the-wisiJ. This 
opinion, most regretfully written, does not prevent 
“Notes on West .African Categories” from being a 
work of considerable interest, and containing many 
new observations of value which seem to the reviewer 
perfectly sound as statements of fact. 

THE VOICE OF LYELL. 

The Stadent's I.yell: the Principles and Methods of 
Ce(di\iiy, as applied to the Investigation of the Past 
History of the Earth and its Inhabitants, ivitli 
Historical Introduction. Edited by Prof. J. W. 
Judd, (ML, F.R..S. Second edition, revised and 
enlarged. Pp. (> 45 . (I.ondon : J. .Murray, iqii-) 
Price 7.V. 6d. net. 

I T is most fitting that the revision of Lyell’s 
“Students’ Elements of (ieology ” should be 
again carried out by Prof. J. W. Judd, who brings 



NATURE 


39 


November 9, 1911] 


to his work such intimate knowledge of [.yell him* 
self, and such broad experience as a geological 
teacher. Prof. Judd’s pupils in many lands will find 
again in this volume those stimulating memories of 
Lull’s life and work which they received from their 
own master in the Royal School of Mines. 'fhe 
“historical introduction ” to the present edition, 
occupying fifty-six pages, is not only a w<‘lcome essav 
on the inlluence exerted by the doctrine of causes now 
in action, but also a defence (pp of I.yell from 

the charge of excessive^ uniformitarianism. Those 
who have not made themselves actpiainted, as Prof. 
Judd has done, with thr' extravagant speculations of 
geological divines and of laynuMi aspiring to divinilv, 
before tlie days wIumi thf* inlluence of Hutton, von 
Hoff, and T.yell came to be generally appreciated, can 
scarc(‘ly realise th(‘ s(*nse of calm and order that was 
brought by these authors into a world of controversy. 
Charlr-y Darw in’s admiration for the “ Principb^s of 
(ieology” would alone .tssure us of r.yell’s position 
as a ihinka r; and now, in turning the pages of this 
new issu(“ ol liis admirable text-book, we are again 
ji-miiuled that h(“re was a man who wrob* because, 
and only because, lh(' s|)iril moved him. 

1 lu‘ re'liiud woodcuts an* li<*re that w (* first knew in 
1S71. J^rawings td such nuKlernilies as radiolarian 
oei/e and tliin sections of rocks have been introduc(‘d, 
and toothed birds and other .Xnu'rican \'ertebrat(‘s are 
iiliisirated ; but the view of geology remains, in the 
hands of so sympathetic an editor, (\ssenlially that of 
r.Nedl in his habit as he lived. Wo look back into the 
past from our (‘\p(‘ri('nco (^f the present; a pleasant 
emphasis is laid upon the 'lertinry strata throughout | 
b.uropt'; and the work reminds us in so many places 
the history of geological thouglit that it still stands 
apart from any other text-book. 

.Supplementary notes hav(‘ been added (pp. (iot tobio) 
diF-ecting atleniion to matiy recent discoverii‘s, and 
these, in so limited a compass, naturally ])rovide food 
for thought rather than a complete exposition. We 
miss a reference tf) the older glacial epochs; the 
stratigraphical breaks indicated in the diagram on 
p. 441 surely exaggerate enormously the imperfection 
(d the Eurojiean record; and many geologists would 
like to expand the modest view of con tact -nieta- 
morphism stated on p. 55 ^ It is easy to comment on 
details where so wid(^ a range of subjects has been 
dealt with, 'idle essential feature is that the editor 
has hand(‘d on to us undimmed the lant(*rn lit bv 

H. .\. J. C. * 

MODERN KNO\Vr.KD(;E HANDBOOKS. 

(1) Polar Exploration. By Dr. W. .S. Bruce. Pp. 256. 

(2) lltc Evolution of Plants. Bv Dr, D. H. Scott, 
F.R.S. Pp. 256. 

(^0 Modcr}i Ocoirraphy. Bv Dr. M. I. Newbigin. Pp. 
256. 

(Home L niversity Library of Modern Knowledge.) 
(I-ondon : Williams and Norgate, n.d.) Price ix. 
net each. 

three* volumes the titles of which are given 
ibove belong to the Home University Library of 
Modern Knowledge, published by Messrs. W’illiams 
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and Norgate under the* editorship of Prof. Murray, 
Mr. Herbert Fisher, and Prof. J. Arthur Thomson. 
Each is intended to b(* a conci.se handbook to the 
subject with which it deals, and by an acknowledged 
authority. The object of the .series is to place within 
everyone’s reach, at the lowest possible price, authori- 
tative information on any branch of history, science, 
.art, literature, philosophy, or religion with which he 
desires to become acquainted. Ten volumes will be 
issued each year. 'I'he first on our list, “ Polar E.x- 
plonition,” by Dr. Bruce, is what the author has 
termed a “traveller’s sample’’ of the Arctic and 
.\nlarclic wan-houses. No one is more compi'tent to 
present their ('on I cuts than one who has personallv 
sampl(*(l as he has done, more than once, both polar 
n'gions, and has besides learned much in regard 
to tlu'in from jiersonal conversations and correspond- 
ence during the past twenty years with living polar 
explorers, including the veteran Sir Joseph HoedvOr, 
to whom the volume is dedicah'd. 'fhe jiersonal not(^ 
pn‘d(uninates. as it needs must, and those p.arts visited 
by the author are dealt with in greater detail th;m 
those wliich h(* has not had an opportunity of visiting. 
Tht‘ .'ispt'cls (d‘ the subject d(.‘alt witli in the present 
volume are the .istronomii al hvitup’s of the polar 
regions; the i('e, both land ;md sea, its coloration 
and that of snow; the vegetaticMi, the animal life and 
the physics of these n‘gions; their meteorology, mag- 
lU'tisin, aurora, and tides, with a fmal chaj)ter on the 
.aims .and objects of modern pol.ar (‘xploration. Not 
the least impi^rt.ant .addition to the physics of tin* 
soulh(‘rn seas niad«‘ by tlu* Scottish n.ational Antarctic 
(‘xpialilion w.as lh(‘ discovcaw of the existence of a long 
‘rise*’ extiMiding in a curv(‘ from Madag.asc.ar via 
Bouxei Isl.and, the .Sandwich group, the .South Ork- 
neys, (haham Land, and tlu* I'alklands to South 
America. “'riiiis Antarctica, South Americ.a, .anc 
Mad.ag.asc.ar and probably .South Africa become con- 
nected with one .another in a most direct m.anner bv 
I this ris('.“ 'The volume smacks of a .Sltwcnsonian 
voyage*. 

(2) “'flit* Evolution of Plants” is a masterly re- 
sume of this extremely difficult subject by one of our 
highest authorities, himself .a heading investigator in 
pala.‘obot.any. Dr. .Si'ott’s obj(‘ct in this book is to 
try to tr.ace historically the coursi; which the evolu- 
tion of plants has actually follow^cd, confining himself 
to those, groups for which the evidence is most s.alis- 
factorv. 'fhe questions hen^ considered are : the evolu- 
tion of true-llowering plants; that of the seed-plants 
generallv; and, thirdly, that of the gre.at groups of 
the higher cryptogams, or spore-plants, the ferns, the 
clul» moss('s, the horset.ails .and .sphenophylls. Dr. 
.Scott’s work “needs no bush.” 

(3) Dr. Marion Newbigin dates the commencement 
of “ mod(*rn geography” only from iS5<), the year 

I wh«*n the celebratc'd geographers Humboldt and 
i Ritti'r died and Darwin’s “Origin” appeared. The 
! doctrine of evolution h.as had an enormous effect on 
geogr.a[)hical .science, and its development has been 
so great that to give a complete survey of the subject 
would be impossible. Her volume, “ Modern 
Geography,” therefore, suggests only some of the 
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linos al<1n<2f which roj>oaich is prin'eodinj^ most actively ■ 
at the present time, special stress being' laid upon | 
those aspects of the subject which are not as yet fully ' 
treated in the smaller text-books. 

'I'he first four chapters deal with a general survey 
of the earth’s surface, its mountains and ocean depths, 
the formation of its hills and valleys due to atmo- 
spheric agents, running water and ice, and the olTects 
of climate on the distribution of other phenomena on 
the surface of the globe. In the successive chapters the 
author describes the three chief zones of vegetation, the 
Mediterranean scrub land, the temperate forest zone, | 
and the steppe or pasture land, and that as each of 
these is determined by climate, each again has special 
types of cultivated plants and domesticated animals. 

“It is interesting to note,” adds the author, “what 
cannot be a pure coincidence [and yet may it not be 
so? I, that in Europe thrt'C races of men cxi^t, which 
show a certain rough corresi)ondence to the three 
zones of vegetation. The Mediterranean type of 
vegetation and climate is associated ” with the Medi- 
terranean race. . . . “The characteristic inhabitants 
of the temperate forest regi(Mi of Europe are member'^ 
f the race called 'IViitonic or Nordic . . . the stepp<‘ | 
and pasture lands . . . tend to be occupied by a third 
race ... to which the . . . name of Alpine has been 
.jiven.’ 

The penultimate chapter is devoted to the racrs of 
Europe and their origin, and the last to the distribution 
of minerals and the localisation of industries and of 
towns. ‘‘Modern Geography” is a suggestive hook. j 
Although the space at our disposal precludes 
detailed notice of these' volumes, we can warmly and 
conscientiously recommend them to those interested 
in the subjects with which they deal. All three are . 
provided with full inde\«.‘s, and “The Evolution of | 
Plants ” h;.JS bc'sides an excellent bibliography of tin 
most imf)orlanl works on pala^obotany. 

OUR BOOK SHELF. 

Medical Science of To~day : a Popular Account of the. 
More Recent Developments iti Medicine and 
Surgery. By Dr. Willmott Evans. Pp. ,^24. 
(London : Seeley, Service, and Co., Ltd., 1912.) 
Price 5i'. net. 

'I’fiis is a very delightful book. None of the natural 
sciences has greater wonders to tell than medical 
science; none touclies more nearly our admiration of 
good work slowly brought to success. Dr. Willmott 
Fwans is an excellent interpreter; he understands the 
;irt of freeing the wonder of the discovery itself from 
the wrappings of long words put round it by the 
doctors; ho makes the reader feel the intense human 
'.ignificance of the many facts on which the prc.sent 
fabric of medicine and surgery is founded and built; 
and his book ought to be very widely read and re- 
membered. 

Of course, with such an “ imperial theme,” it was 
not possible for him to say all that ought to he said. 
The embarrassment of riches left him only a para- 
graph or two for methods each deserving a chapter. 
But he ought to have found room to say more about 
the tremendous influence of the experimental method 
in medical science. Eor instance, his mention of 
brain-surgery df>(‘s not do justice to the experimental j 
study of cf-rebral Idc.alisation ; and the same fault 
occurs in his chapter on . organo-thcrapy. And, of 
course, there are omissions of less importance; thus 

NO. 2193, voi,. 88] 


he speaks of yellow fever without naming Waller 
Keed, and he describes myxa'dema without giving 
photographs of cases before and after thyroid treat- 
ment. He might with advantage have left out the 
chapters or subchapters on patent medicines, idiosyn- 
crasies, and malingering; the chapters on legal medi- 
cine also want thinning. 

The one grave defect in the book is the over- 
shadowing of methods by results; h(^ shows us the. 
thing made, not the thing in the making. Still, he 
has written a book which is excellent reading; he 
plainly has enjoyed writing it, and it gives a faithful 
and valuable account of the modern science and art 
of medicine, surgery, and preventive medicine. 

Climatic Control. By L. C. W. Bonacina. Pp. viii + 

167. (London: A. and C. Black, 1911.) Price 2s. 
Works on climatology and articles in meteorological 
text-books treating of that subject abound in various 
forms, but that there is still room tor others dealing 
with difterenl aspects of this important question is 
shown by the interesting and useful little volume now 
under review. It is published as one of the series of 
“ Black’s School Gc'ograpby,” and, being intended 
primarily for British students, prominence is given 
to the climate of this country, but that of other “well- 
known lands,” selected as representative* of the various 
zone's anel n‘gie'>ns, is considere'd at some le.'ngth. 

In an instructive chapter on the general principle's 
of climatology, the fncte>rs which 4)rodiice^ variatitms 
in dirfen‘nt parts of the we)rld- e.g. latitude, altitude, 
|)r»'vailing winels, \’c.— are separately discussed, and 
this is follenvcd by chapters (1) on the types of land 
and the effect of the prime elements of light, heat and 
moi.sture), the distribution of ve^getation hewing taken 
as a rough criterion of the climatic variations; and (2) 
the influence of climate upon man. The whole of 
thtjse various aspects are treated in a manner that 
cannot fail to attract the attention of students, and 
to induce them to pursue the subject further. '^J'he 
*ast chapter deals with meteorology and is in- 
tended for more advanced students. This chapter, 
like those precluding it, exhibits an intimate 
knowled<-»e of the subject, and we regret that it 
was found necessary, for lack of space, to omit qi es- 
tions relating to atmospheric electrieity-- c. g. thundi r- 
stornis, *\c.- and to optical phi'iiomena. 

The effect of the rotation of the earth on the eir- 
culnt ion of the air and on the behaviour of cyclones 
and anticyclones and many otlicr questions sometimes 
presenting' difficulty to students are clearly explained. 
A few well-chosen synoptic charts, recently published 
by the Meteorological Office, arc added to explain 
some of the principal types of weather. 

An Introduction to Chemical Theory. By Dr. A. 

Scott, E.R..S. Second edition. Pp. viii + 272. 

(London : A. and C. Black, 191J.) Price 5.V. net. 
The first edition of this book was published twenty 
years ago, just as the “new” physical chemistry' was 
flowing into this country and gaining admission to 
lecture courses and text-books. It was in a way the 
last of its race, and it still retains in the new edition 
a marked mid-Victorian flavour. This is not said in 
disparagement; indeed, the restraint shown bv the 
author on the more speculative side of theoretical 
chemistry is a reminder of what in some respects were 
better days. 

The distinction between chemical philosophy, 
general chemistry, and phy.sical chemistry has become 
very vague, hut Dr. Scott’s hook may be described 
as dealing rather with chemical philosophy than 
phvsical chemistry, and in that character it has some 
distinctive features which may give it a place in the 
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student’s armoury. Such, lor example, are the two 
chapters on the classification of compounds. 

The treatment throu^^hout is simple and lucid, and 
there is nothing’ that is likely to puzzle or mystify 
a reader. The contents will give him a good, useful 
store of information relating to the theoretical side 
of chemistry, though ^it will be meagre on the topics 
which have come to the front during the last twenty 
years, and to which, in a mere revision, it has scarcely 
been possible to do justice. In some cases the faults 
pass beyond those of omission, as in the confusion 
between dissociation and hydrolysis on p. 172, the 
account of “palladium hydride” on p. 171 and the 
definition of cryohydrates on p. 255, A. S. 

Marvels of Ihc Universe. A Popular Work on the 
Marvels of the IJcavens, ihc Earth, Plant Life. 
Animal Life, the Mighty Deep. By various authors. 
In about tw<*nty-four fortnightly parts. Bart i., p]). 
48. Part ii., pp. 48. (London : Hutchinson and 
('o., n.d.) Price yd. net each part. 

Or the allractiveness of lids serial publicalion it would 
be diflicult to write too highly. Each part contains 
four full-page illustrations in colour, remarkable alike 
for their beauty and accuracy, and a profusion of 
<*xcollenl pictures in black and white, most of whi(ii 
are from photographs. 

The contributors ar(' well-qualified authorities on 
lh(‘ subjects they have undertaken, and what tln*y 
have written is np[)ropriat(i to th<^ work. The sel(*ction 
of topics has been guided entirely by what is lik<*ly 
to arrest the attention of the non-scientific general 
reader, with the result that instead of an orderly 
introduction to science, wc have a series of short, 
bright views of some of the wonders of nature, 
arranged in no logical s(‘quence, hut partaking of the 
character of a scientific scrap-book, using the term to 
c\pr(‘ss disjunctiveness rather than depreciation. 

I’nrelah'd as the articles are, they may serve a 
very useful purpose and succeed in attracting 
readers to the more serious study of some science in 
which they will be led thenisf'lves to observe and 
record what is happening in the world around them, 
as well as to take an inten'st in the explorations of 
OtlVTS. 


LETTERS TO THE EDITOR. 

[The Editor docs not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part 0/ Nature. 
No notice is taken of anonymous communications.] 

The Scientific Misappropriation of Scientific Terms. 

Winu; fully sympathising with Prof. Gregory in liis 
condrmnntion of the scientific misappropriation of popular 
terms, and, indeed, objecting to the scientific appropria- 
tion of such terms where it would be better to employ a 
universally intelligible technical language, still, it seems 
to me that even more deserving of condemnation is the 
misappropriation by one group of scientific workers of the 
scientific terms used by another group. Thi.s procedure 
IS the more objectionable when the two groups of workers 
are in adjoining fields. It docs not greatly hurt anyone 
that an astronomer should mean by an “ asteroid ** some- 
thmg quite different from that which a zoologist means ; 
but it does matter when one biologist uses a term in a 
dim^rent sense from another biologist. 

. years some of us have felt driven to protest 

against Prof. TI. de Vries’s use of the term “ mutation ” 
in a^ sense differing in an apparently trivial, yet philo- 
sophically important, way from the use of the term by its 
original inventor — the palaeontologist Waagen. Now we 
find the followers of Prof, de Vries, notably Prof. 
Johanssen, robbing the systematic biologists of their term 
genotype.** First proposed by Prof. C. Schuchert in 
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, liSyj, iLTin h;iN coni'- into v«t\ use In denoU; 

the type-speci«'s of a g'-nus. There has been in the past 
so much confusion between the differcMit .senses of the 
word “ type,” and this confusion has given rise to so 
much regreUablo confusion of thought, that tiiis lale.Nl 
I malappropriation should only need pointing out to be .at 
once stopped, rntortunately, this simple action has not 
I had lilt: desired effect, and iherelore I am impelled to make 
I a prolest in your widely read pages. V. A. B.vihkk. 

Wimbledon, No\* inl)er 'J. 

The Electro-vegetometer. 

KxeKRiMENis with electricity as a stimulant to plant 
growth were made with alleged succ(?ss 16^ years ago, 
when Mr. Maimbray, of Edinburgh, electrified two 
myrtles throughout October, 174b, for several hours a da> , 
with the consequence that next sumiiKM* they blossomed 
sooner than their neighbours (Priestley’s “ Hi.story of 
Electricity,” part viii., sec. 4). 

Shortly after this the .Abb6 Nollet made similar experi- 
ments with electrified seeds in pots, and claimed equally 
successful results. .M. Achard, of Berlin, and other in- 
dependent observers confirmed the experiments ; and the 
benidicial efiect of electrification on plant life was alm<»st 
an accepted discovery when a Dr. Ingenhousz, aft<r 
exhriiistivi^ ex]>erimrnts, completely refuted all the con- 
cKisions hitherto arrived at, and proved that the only elTecl 
of electrification was to hinder plant life ! 

Dr. Carmoy and the Abb6 Ormoy later resumed the 
investigation, and testified to favourable results. 

Next the Abbe Berthi^lon reci>nciled Ihest' <livergenl c<»n- 
clusions l^y announcing that electricity in a moderate 
application was beneficial, but could be applieil in excess 
with harmful results ; and he advocated as ihf’ safest 
method the utilisation of atmospheric electricity, which lie 
said rarely rose to n strength injurious to the most delicate, 
plant. He* ]niblished a suggestion, recently credited by 
Sir William Ramsay as a new and ingenious theory of 
Sir Oliver Lodge’s, that the pointed leaves of ])lanls ach-d 
as conductors of atmospheric electricity, and were an 
important factor in the prolific vegetation of forests. 

The Abb6 Berthelon, who utilised both natural and 
artificial electrification, devised what he called the “ electro- 
vegelometcr, ” which consisted of an insulated series of 
sharp iron points projecting vertically upwards at a mast- 
head and conn(‘Cted by chains with similar iron points 
pointing downwards just over the plants to be experimented 
on. He states that “ the happiest effects were perceived, 
viz. different plants, he rbs, and fruits in greater forward- 
ness than usual, more multiplied, and of better quality.” 

Until lately all these alleged succec'ies- were sup- 
posed to have b« en imaginary; and the question is. Will 
the recent experiments prove lliat there was more in the 
earlier ones than has been supposed, or will the present 
trials turn out to be, with their predecessors, further 
examples of myths of science, like the Blondlot rays^ and 
Mrs. Somerville’s supjiosed discovery of a magnetising 
power in solar light? Ch.\rles F. Beat i. am. 

Colrhf^ster, Xovf'mher 5. 

November Meteor-showers. 

The early part of Nov(*mbcr does not present anything 
very noteworthy as regards meteoric phenomena, which 
may be said to begin about November 9, the following 
being the principal meteor-showers of tlie month :• — 

Epoch November 9» bh. (G.M.T.), first order of magni- 
tude. Principal maximum, November 11, (»h. 40m. ; 

secondary maxima, November 0, iih. 50m., and 

November 10, loh. 40m. 

Epoch November 10, 1511. 3010., twenty-second order of 
magnitude. Principal maximum, November ii, iih. 30m.; 
secondary maxima, November ii, iqh. 20m., and 

November 12, 7h. 40m. 

Epoch November 13, ifih., thirtieth ordi'i* of magnitiid^^. 
Principal maximum, November 14, 22h. 50m. ; secondary 
maxima, November 15, qh. 30m., and November 16, 
i3h. 15m. and i7h. 30m. 

Epoch November 16, loh., thirteenth order of magnitude. 
Principal maximum, November 15, 2ih. lom. ; secondary 
maximum, November 15, 7h. 15m. 
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Mpoi'Ii Novt'inbcr 17, 3I1. 30m., i>rdt?r of magniUuli.*. 

I’l incipal maximum, November 17, 1711. 25m. ; secondary- 
maxima, November 17, 2311. 30m., and November 18, 
5h. 5m. 

Kpoch November 17, 1511. 30m., approximately sixlli 
i»rdor of ma^iiilude. Principal maximum, November 10, 
12I1. 55m.; secondary maxima, November 18, 1511. 15m. 

id November 19, 22h. lom. 

I‘'poch November 24, 2h. 30m., approximately fourth 
order of maj^nitude. Principal maximum, Nov(anb(T 23, 
5I1. 3i>m. ; secondary maxima, November 22, 1511. 20m. 

and jSli. 20m. 

I'poch November 25, 4!!. 40m., eiiihtocmh order of 
magnitude. Principal maximum, November 24. jIi. 35m. ; 
s» eondary maxima. November 24. i2h. 40m. and 23!!. lom. 

It is significant that, of the eight principal epochs of the 
montii, no fewrr than six fall due during th*' period of 
Novemhrr 9-20. Ihi'i, therefore, is the part (d tile month 
rii-hest in meteoric events. The t\vi> remaining epochs of 
November 24-23, though nominally strong, do not rank in 
importance with the foregoing six. 

Of these six there are three that call for special men- 
tum. The fir^t, commencing on November n. has the 

highest meteoric intensity of the monili ; but tin* epoch of 
\i)Vember 17, 3)1 . 30m., may prove to be the most interest- 
as it hears a certain n'semblance to the epoch of 
November 15, 1905, and in the writer’s opinion is liable 
to be associated with auroral phenomen.a. The small inter- 
mediate epoch of November 13, ibh., is the only one that 
places maxima between i2h. and i8h. on any of the three 
nights November 14-16, two of its secondary maxima 
I •••coming due between those hours on the night of 
Novemb* r 10. The ge neral Leonid maximum ns ill there- 
fore prohahlv be best observed on the night of 
November 16, but late members of this well-known star 
shower arc likely to be strongly in evidence ;ilso on the 
following night. Joii.n R. IIl.nry 

2 Bclgrave Villas, Rathmines, Dublin, November 6. 


Localising Minute Leaks in Vacuum Apparatus. 

In view ol the fact that in many branches of physical 
research tluTc has arisen of late years the necessity for 
complicated apparatus to lie kept at a high state 01 
exhaustion, it mav interest your n‘adt‘rs to hear of a 


simple method of localising minute leaks. 

[ In tile case of leaks in “ all glass ” apparatus, I havt 
j for many years used with suc6css Goldstein’s spark 
I nudhod. 'Ihis consists in disconnecting the kathode lead 
! from the apparatus, putting in a small alternate spark- 
' gap, and exploring over the suspected joints wilh the loose 
lead until a brilliant discharge to the inside of the 
apparatus indicates the position of the leak. Ihe objec- 
tions to this method are that if parts of the glass are 
very thin a hole may be made where none previously 
existed ; it obviously cannot he used near a terminal, or 
al all with a “ wax ” joint. 

An apparatus of mine involving seven distinct and 
complex sealing-wax joints recently developed a micro- 
scopic leak of about i/ioo mm. p<*r hour. Being faced 
with the alti rnative of pulling the whole apparatus down 
and remaking every joint, it occurred to ine that the 
extremely sensitive nature of the dischargi* in air to change 
its colour when in the presence of carbon compounds (it 
is, in fact, by the change from thf' grey of CO to the 
crimson of N that leaks are generally first seen) might; 
be used wilh adv.antage. T therefore wiped each joint 
over with a small iiad of cotton-wool soaked in petrol, 
keeping the dischargi' going mixiinvliile, and the instant 
the real oflender was reached -a “ metal-wnx-glnss ” joint 
in this rase — the discharge tiirin'd abruptly from red to 
blue. 'Ihe method seems extraordinarily dedicate, and 
should he apj)licable to all cases of air leak so long as 
the latter is not so larg»j as to prevent tlie discharge 


passing. 


F. W. .Xs'ioN. 


raven<lish Laboratory, (.'ambridge, October 31. 


Tick (Ixodoidea) Generic Names to be included in the 
‘ Offic al List of Zoological Names.” 

tO The international committee invited by t)ie secn*tarv 
of the International Commission on Zoological Nomen- 
clature to make a detailed study of the nomenclature of 
ticks (Ixodoidea), and consisting of the following specialists 
in this group, \V. Ddnitz (Berlin), Albert Hassall (Wash- 
ington), L. G. Neumann (Toulouse), G. II. F. Nuttall 
((.’ambridge), and Cecil W.arburton (London), has suhmittrd 
its first report. 

(2) .Said committee unanimously agrees that the follow - 
eight generic names are the correct names for 
genera in question, and that the correct genotypes, accord- 
ing to the international rules of zoological noment I.ilure, 
art- the species cited : — 

\mblyomma Koch, 1844a, 223-231, type cajetmeust’ 

Kabriciiis, 1787. 

Irgfi.N Latreille. 1796a, 178, type reflexus Fabrieiu'i, 
1704. 

Dcrmacentor Koch, 1844a, 235-237, type rcliculatus 

I'.ibricius, 1794. 

Ifafmaphysalis Koch, 1844a, 237, type rotiLtnua Koch. • 

Hyalomma Koch, 1844a, 220-223, type acgyptitiui 

Linnaeus. 


Multiple Rainbows. 

Ox 'I'liesdny morning last, October 3G succession of 
rainbows of extraordinary brilliance was visible here. 'I’he 
most brilliant appeared at 8.45 a.m., and lasted about five 
minutes. 

The sun was shining brilliantly, and the atmosphere to 
the east was rernark.ably clear, while the rain-storms came 
up from the Bristol Channel, (^iglU miles to the wi'sl. At 
8,45 a.m. six rainbows wen* visible, //irec inside the main 
bow and very close to it, the colours being in the same 
order as those on the main how, and two outside, the 
; colours of the first being in reversed order, while the second 
I was faint, and nearly white. Four of the rainbows were 
i quite perfect, but the innermost of the three internal 
I hows was partly broken, only three-quarters being 
j visible. .\bout one-third of the extreme outer how was 
1 visible. 

1 E. Newbeky. 

Sidcot School, Winscomhe, .SomiTsct, November 6. 


Dangerous Mixtures. 


Txodcs Latrellle, 1796a, 170, type ricintis Linn;ei 
l\ iiipicentor Nuttall and Warburlon, iqo8, 398, typ« 
bicurnis Nuttall and Warburton. 

Rhipicephalus Koch, ]844n, 23S, 239, type sanf^iiinruA 
Latreille. 

(3) Notice is hereby given that the undersigned will wait 
until May i, 1912, for any zoologist to raise any objeelion 
to any part of the report of the special committf*e. Tf no 
valid point is raised by the dale mentioned, the und*-r- 
ligned will transmit the list to the International ('om- | 
mission with the motion that these names he incorporated 
in the “ Official List of Zoological Names ” provided for 
by the last International Zoological Congress. 

All correspondence on this subject should be directed to 

C. W. .Stiles. 

(Secretary International Commission 
on Zoological Nomenclature.) 
Hygienic Laboratory, Washington, D.C., October 


T siiOL’t D like to direct attention to the dangerous 
iiatun- of a mixture consisting of magnesium powder and 
silver nitrate. 

When a small quantity (2 to 3 grams) of magnesium 
powder is mixed with an equal bulk of powdered silver 
nitrate in a metal dish, and then from the end of a long 
glass rod a drop of water is allowed to fall on the mixture, 
a slight explosion occurs, accompanied by a vivid flash. 

The unexpected violence of this reaction led to serious 
burns in my own case. 

Mercuric nitrate when substituted for silver ivtrate also 
reacts vigorously with magnesium powder under the same 
conditions, brown fumes, but no flash, being produced. 
With barium nitrate the action is slight, heating only 
appearing to take place. 

I Harold Calam. 

TIk* Ifniversify, Leeds, October 27. 
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THE soi.AU piiysK's onsKuyAroiiY. \ 

I N last week’s Nati;rk we j^ave the terms uf refer- 
ence of the deparliTKMital committee appointed to j 
•iconsider alternative scliernes for Iransferrinf^ ;this . 
^observatory to Fosterdown (Cat»*rhani) or to Cam- | 
bridfje. 1 

We are informed that the Treasury has forwarded 


of the positions for an observatory to be erected for 
all time. 

It is well rccoj:jnised that the best observations of 
the sun are made scxoii after the sun has risen, so 
that it is essential that the eastern horizon as seen 
fnom the observatory should be open and free from 
a smoky atmosphere. In the plans, lines showing; 


and winter solstices have been indicalod in order to 
point out the kind of country (town or fields) ovor 
which these observations in the east should be made. 

The following comparisons show how the conditions 
laid down by the Solar Physics Committee are ful- 
filled or th(^ reverse by the two sites in question : — 
“The observatory should be at an elevation of not 
less than 250 feet if practicable.” 

r: j u r \ o A \ ' 


•the report of the committee on this subjc'ct to Cam- | the directions of the sun at sunrise at both the summer 
bridt^e, and that it is beinj4 considered there; so far 
we believe no communication has been made to the 
Solar Physics Committee, the body appointed mon* 
than twenty years ago to advise the Government in 
such matters. 

Wc; may summarise now the action taken by the 
committee and the Poard of Education as already 
recorded in Natukk during the last live years. 

(1) Tn T()o 6 the Hoard informed 
the committee that the land an 
which the Observatory is situate was 
required for the Science Museum, 
anfl n'qin‘st(‘d them to make in- 
quiries regal (ling a new sil(‘. 

(2) The committee fornuilateil the 
conditions to be fulfilled, and, after 
inspection of all available (iovern- 
•ment land in t<) 07, fixed ujion 
Fosterdown as fully satisfying all 
the c'onditions. 

(3) The Treasury, in full kn<nv- 
ledge of this, propos(‘d Cambridge 
as an alternative site, although it 
fulfilled none of the requinxl con- 
ditions. 

(4) The committee pointed out 
that this raised questions concerning 
administration, iKc., and asked for 
more information, and suggested a 
committee to obtain it, ('onsisting 
of repH'sentatives of the 'IVeasury, 
the Hoard of Education, the Solar 
Physics Observatory, and the 
“Meteorological Otlice, to consider 
fully th(‘ question of the alternative 
sites in all its bearing. 

(5) Without any communication 
with the committee, the Treasury 
requested the War OlTice to sell 
P'osterdown sit(i. 

(6) As a result of a memorial to 
the Prime Minister this proceeding 
was at once stopped. 

(7) The 'IVeasury', thus compelled 
to hold an inquiry, instead of suidi 
a body as that suggest'd by the 
commit t(‘e, with knowledge of the 
work done in the Solar Physics 
Observatory and the questions of ad- 
ministration involved, ap|X)inted a 
committee consisting of three fellows of a Cambridg<‘ 
college and the holder of an honorarv degree of the 

University. 

(8) The majority of this committee has seleclt'd 
•Cambridge as the future site for the observatory. 

The Sites Contrasted. 

Up to the present time the actual conditions of the 
two sites as observing stations have not been pub- 
lished, so some trouble has been taken to prepare 
to indicate their relative efficiency. 

To illustrate this the accompanying two charts are 
here rf^produced, the first (Fig. i) representing the 
Cambridge site and its neighbourhood, and the second 
2) that at Fosterdown. A study of these two 
(Charts will at once demonstrate the respective values 
NO. 2193, VOL. 88] 



Fici. I, — Cambridge. The selected site, 70 feet above sea-level, is at the centre of the h.alf-mile 
and mile circles, and lits 45 feet above the river flats to the eastward. The lines SS and WS 
represent the directions of sunrise at the .summer and winter solsiice.s respectively. Solar 
observations, which have to be made .soonlafier sunrise, must thcrefi^re be made through smoky 
and misty atmosphere due to the town and river valley respectively. 

Caiu6r/t/gc. --'75 feet. 

I'osicrdown . — 800 feel. 

“ In any case it should not be in a smoke area.” 
Cambridge . — Near a smoko area, namely, the town 
of Cambridge, and this lies to the east and .south- 
east of thi^ site, and is extending westwards, i.e. in 
till* direction of the oh.servatory. 

Fosierdown . — No smoke area. 

“ It should be away from river valley mists and 
not upon a clay soil (chalk or gravel would he quite 
satisfactory).” 

('amhridge . — River mists and Hooded areas by the 
River Cam to the east and south-east of the site. 
Fast cf down . — No river near the site. 

“Tn the configuration of the ground the important 
considerations are that the site should not he expo.sed 
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to violent winds, and that it should atlord iis clear 
horizon as possible, especially to oast, south, and 
west.” 

Canibriilflc . — The extension of Cambridge in the 
direction of the site is increasing, and there is no 
natural guarantee to prevent l)uildings (which mean 
smoke) from being erected on any of the sides of the 
v^bservatory site. 

Fi>stcrdi>icn. The configuration of the site is such . 
that the horizons will be open and clear for all time. 

It may be further stated that while at Cambridge j 
a main road passes close to the site of the observa- ’ 
lory and trafi'ic along it even now shakos the ground, 
at Fostordown no such road can be constructed, and ■ 
therefore no such earth tremors need be feared. 

It will therefore be seen that for the work’s salo' ' 
it would bo much better to place the observ.atory in : 
the best position at once, even if it may cost a few . 
hundred pounds more, than to locatt- it at Cambridge, l 
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Ai Llio same time that this report was presented to both 
Houses of Parliament the lliird report ot tlie commiltee 
appointed to advise tlie Government on this matter, called 
the Solar Physics Commiltee, was also prescMitod. 'bhis 
cov(‘rs the period 1SS9-1909 (two previous reports presented 
in 1S82 and 1S89 dealt with the period from 1879, when 
the observatory was founded by the. tiovernment). 

A perusal of this report enables us to see wh.it work 
has been done in the past, 'bhe report of the departmental 
committee deals with proposals for its futiin'. 

I'he situation is as follows : — 

A GoverniuiMit observatory, more than thirty years old. 
has to be moved from its present position because the land 
is wanted for the. buildings of the new Science Museum. 

When the question of the change of site of the observa- 
tory was first brought up a thorough investigation was 
made by the Solar Physics Committee. They formulated 
the conditions which had to b(? secured, and proceeded to 
search for a suitable site. 'Fhe conditions which they laid 
down are given in the departmental coinmillee’s report 
(p. 4) — roughly, the site should l)e as high as possible to 
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y. — Fosirnlown. Th« selected .«ite, feet above se.vlevcl, is at the centre of the half-mile .and mile circles, and lies 100 feet above all the 
iieighViourinj; country with the exception of the small 8 o 6 -foot area to the north of east, which is on the s.ame level as the site. I'he lines SS 
and WS are the directions of sunrise at the summer and winter solstices. The figure shows the open and clear nature of the horizon in all 
directions. 


wherft at the pre.sent time the observing conditions 
are not good; where year by year they will be getting 
worse; and whore in a short period they will become 
intolerable for similar reasons which make the present 
site at Kensington undesirable. The cost of such a 
removal from (^.ambridge would ent.ail an additional 
and unnecessary expense. ’ 

“Till-: Times” on the Situatio.v. 

We gave last week two articles from the daily I 
Press The Morning Post and The Daily Graphic-^ . 
giving views as to the committee’s report. Wc now ' 
add a letter which a[)peare(.l in Tuesday’s Times from 
an occasional correspondent :• - 

In your is-^ue of October 27 you published the recom- 
mend.itions of the departmental committee on the Solar 
Physics Observatory. 
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secure the least thickness and . disturbance of air, and a 
clear horizon, especially to the east, south, and west ; no 
town smoke or glare at night ; proximity to London to 
facilitate communic.ition with libraries, societies, and men 
of science. 

In choosing a site for »a future observatory it was 
natural that the position should be so selected that in 
years to come the observing conditions would not be 
hampered or rendered less efficient by clianges in the close 
surrounding area. When the Solar Physics Committee 
selected the Fosterdown site they evidently kept this con- 
dition well in mind, for an examination of it shows that 
it is practically impossible for any buildings or ro.ads to 
be constructed in any direction which will take away from 
the present efficient observing conditions. Thus the site 
will probably be as good in 100 years’ time as it is now. 

Some time ago the Solar Physics Committee was in- 
fornifd fhtU C.'imbridge had bei'n propo.sed as .an alternative 
site; the committee lu'sitated to accept ihis, pointed out 
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the necessity for further inquiry, and suj‘j»est<‘d an inler- 
departnienLal committee on which the 'treasury, ih«* Hoard 
of Education, the Solar Physics Observatory, and the 
Meteorological Ollicc should be reprcsenled. 

The committee actually appointed consisted ol thiM- 
persons who an; or have been fellows of Trinity Collegia, 
with llu; addition of a distinguished honorary graduate <d 
the L'liiversily of Cambridge. In the terms of ndcreiice a 
condition is assumed that the sum spent in the future* 
upkeep at < ilher place should be approximately the same 
as that now expended in the present observatory. 

Out of the thn*c scientiiic members of this lommittce, 
two, the Astronomer Royal and Dr. Schuster, agreed that 
Hie (Cambridge site should be preferred, while one, Dr. 
(ila/elirook, the director of the National Physical Labora- 
tory, dissented. * 

111 making a very careful ex;nnination of the report of 
the departmental coinmitt*‘e, together with the evidence 
and appendices, it is really a matter of great dilliculty to 
understand, in the face of the evidence offered, how 
Messrs. Dyson and Schuster arrived at their conclusion. 

I he question of site may first be dealt with. The 
superiority' of the Fosterdown site is frankly acknowledged, 
and evidence is given that some of the present dis- 
advantagi'ous conditions at Cambridge m.'iy be much worse 
lh(; future, 'fhere is no guarantee, that the land 
surrounding the jiroposed (Cambridge site will not be built 
on, that tram-cars and oth(;r heavy traffic will not run 
along the main road which bounds it. In short, there is 
no guarantee that this part of the outskirts of Cambridge 
will not in tl>e near future be an important suburb of 
<.\'im bridge. 

One of the greatest ohjeclions to Cambridge is touched 
on in cavalier fashion. Cambridge, like l.-ondon, is lighted 
b} el(;ctriciiy ; and one of the points in favour of Foster- 
down was that town glare at night would be abolished, 
and that long-exposure photography on the .spectra of stars 
;iiul nebuhe, which is carried on under bad conditions at 
pi«s»Mit at .South Kensington, would be rendered more 
fruitful of re.sults. 

-\s we learn from the solar physics report, this work 
requires at present the attendance of three assistants on 
every fine night. 

Q. 169. — Is there any interference owing to the town 
light at the observatory in Cambridge? 

Answer. — I do not think anything that would affect solar 
ohscrvalions — 

is all We can find on this point ; and it does not suggest 
ih.'it we are likely to have a continuance of the study of 
the detailed chemistry of stellar spectra which for many 
years past has form(?d part of the routine work of the 
Solar Physics Observatory, and is not done elsewhen*. 
'fdwii glare naturally does not affect solar observations, 
because the sun ran be observed only by day, while the 
town is lit only by night. But it does ver.v seriously aff<;ct 
the astrophysical work of the .Solar Phy'sics Observatory, 
which ran be carried on only at night, ff it is really 
inh nded to put an end to a unique investigation of stellar 
chemist ry and physics, the question ought surely to be 
debated on its merits, and not simply hustled out of sight. 
There is reason to fear that this is the intention, not only 
because of the non-rccognition of anything bcjyoiid solar 
observation, but also because it is to be gathered from the 
n*presentativ(t who gave, evidence for Cambridge that in 
thc^ Cambridge view it is not simply a question of trans- 
ferring the. observatory, but of dismissing its staff and 
putting an end to it as it exists. 

Of the tc'n members of the staff, from Sir Norman 
T.oekyer downwards, not more than two are to be employed 
fp. 222), and even none of the existing staff may be of the 
» >gkt “ calibre ’* (Q. 139). 

The departmental committee apparently does not accept 
this (Report, Section 15). 

It is understood that the Government desires to relieve 
itself of the direct control of the Solar Physics Observatory, 
but that at the same time it acknowledges the value of the 
\york done by that olxscrvatorv hy its willingness to con- 
tinue the grant at present made for its inaintfnanre. The 
inducement offered by Cambridge University to transfer 
control to its hands is that the University undc'rtakes to 
provide a suitable building for the work, which involves 
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no \t\y -.••rioii'- •xjvndiuire. If public momy to the 
amount «)1 3000/. a year is to be handed o' .'r to the Uni- 
vrrsity on account ol cerlnin specified work, iln fi security 
should be taken that the public shall get valin* for its 
money, and that the speciliid work .sliall Ik* f;ffl(:icnlly 
carri(;d on. Otherwise the trans.ulion will men h amount 
to giving the University 3000/. a year to ^p.^nd as it pleases 
in return for the erection of a building worth 200I. or 
J50/. a year. 

Now in order that the work .•shall be canied on efficiently 
— lhal is to say, the astrophysical work, which, in spin- 
of its titli*, is the speciality of the Solar Physics Observa- 
I tory- it is not enough that a suitable* building should b«* 

I erec(i*d, rveii though it be manned by persons of the ** rigb 
calibn*. ” It is also necessary that the suitable building 
should be upon a suitable site, and the only .suitable site 
for an observatory obviously is a site permitting its work 
I of observation and record to be performed in the best con- 
dition.s attainable. It will not be seriously argued by any 
responsible person that Cambridge offers the best attainable 
site for carrying on the astrophysical w'ork of the Solar 
Physics Obscrvatoiw. That work involves long exposures 
of sensitive plates to the light of ])articular stars. It is 
necessary that the star should be followed with the utmost 
accuracy in its diurnal motion, and it is obvious that vibra- 
tion of the instrunu'iits due to heavy traffic in the vicinitv 
I cAnnot conduce to sliarpness of definition. If the star ha 
to be photographed through the illiiminaied ha/e that 
hangs over every well-lighted town, another serious 
difficulty is thrown in the way of the observ*'r, and when 
spectrographic complications are add(*d the dirtlculti(*s be- 
come indefinitely more formidable. 

Thus, while it may be right that the GovernitK’nt should 
rid itself of direct control of the Solar Physics Observatory, 
and while it may be right that Cambridge University 
should a.ssume control, it cannot be right that the Uhii- 
versity should erect the observatory in (.'am bridge. For 

Cambridge is shown by the departmental commitfer* itself 
^ to be a i)ad observing station for this particular work, and 
I to hr very likely to become progressiv«‘ly worse. A site 
I can easily bo found free from the objections that attach to 
Cambridge ; and if astrophysical work is t(» he rarri<*d on 
at all with public money, the public have a right to demand 
that svich a sit»' shall be chosen. In placing the observa- 
tory at a distance from the University, Cambridge would 
only be following the practice of other universities, siuh 
as those of California and Chieng(». which prosecute 
analogous researchc‘> upon the principle that (»hservntnries 
must be placed wheiv* the things to be observed can he 
hesi observed. 

77 / K C YCLOP/K DIA O I' SPOK T. ^ 

A .S the third volume cominencis with hunting and 
concludes with racing, while it also comprises 
articles on lawn tennis and polo, it will lx* obvious 
that a large portion of its conPnts dex-^ not come 
within the purview of a journal like Nau kk. Never- 
theless, lh(*re an* numerous articli*s connected with 
natural history which call for brief nu*iUion. As a 
whole, these articles have been brought well up to 
date, although in some instances there is a certain 
amount of repetition, and occasionally discrepancies, 
w’hen two writers treat of the same subject from 
different points of view. The illustrations are 
numerous, and for the most part good (as will be 
evident from the one here reproduced), hut tlie accom- 
panving legends are in some instances not so full as 
is desirable. On page 85, for instance, a doe and kid 
are simply lettered Himalayan Ibex, while there is 
no indication to show whether the “Cauraisian Ibex,” 
figured on the next page, is an example of the western 
or eastern tur. Misprints seem to ho few, although 
the specific name of the muk’-doer is given a 
iiemiomts in place of heminnus. while its alternative 

' “The Kri;yd<>]»:crfia of Sport an*! Oames " F.ililetl hv the Karl «>f 
Suffolk and Berkshire. Vol iii,, Hunting — Karhitr. Bp. viii 4 448. 
Vnl. iv.. Rackets lo /ehra. Fp viii-t 47». (T.onilon : W. tfcitienmm, 
1911.) Price* iwj. 6,/. net; abroad J2s. 6r/. net. 
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^oiHi'ic name, Cariacus, is printed with a small third and lonrlh volumes on American f>anio animals,, 

initial letter. sueh as p»‘eeari, })rairie-chicken, proiif^horn, puma . 

The most valuable of the natural history articles, and turki-y, all of which are admirable from the 

in our opinion, is the one by Mr. Rothschild on sportsman's point of view, although they do not enter 

pheasants, in which the number of species of the dt*eply into the natural history of the subject, 

typical ^enus Phasianus is reduced from about thirty- ‘ Krom Mr R. P. Marston’s (‘xcellent article on pike 
live to half a dozt'n, all the forms allied to colchicus and pike-lishin^ in vol. iii. we reproduce a strikini»' 
beinj;- reiiarded as U>cal races or colour-phases of that illustration of a pike feediiii;, other photographs in the 

species. As these will all interbreed and propagaii* fer- fi>urth volume showing Ihe mod(' in which salmon 

tile olf'^pring, the n(*w classiiication is far i>referable to lakt* their prey- 

the old. In this connection it may be noted that the Among the zoological arlicli's in vol, iv., it may be 
author of the article on partridges refers to the red- noted that the one on red deer appears in much the 

legged Ciiccahis nifa as a “variety,” inste.ail of a same bn'm as in the t^riginal edition, tin* Manchuri.an 

siiecit‘s. It is high time that all sportsmen who ('errus .\au1liop\\i^us being still airdiatc'd to the 

attempt to write on natural history subjects should European species insleatl of to the wapiti, 

make themselves acquainted with the respective signi- while the Sikhim C. aljinis is erroneously 

fications of the t(‘rms species, race, and variety. slat(‘d to come close to the latter. 'Fhe rhinoceios 

Before leaving birds, reference may be made to a articles, on the other band, have been well revis(d, 

statement that the smooth surface of th(* shells of the and do full juslici' to the discovery of the white species 



1 Pike Feeding. From “ The Encyclopiedia of Sport.” [/. Titmcr-7'nr/icr. 

eggs ol North African ostriches is probably brought in the heart of equatorial Africa. Tn the article, on 
about by grinding and polishing on the part of the the rook, Mr. Ilarting expresses himself as being 
.\rabs frr.ni w hnni I h.y are generally procured. It has, fully convinced of (he value of tlu>se birds to the 
however, been poinfed out in The Field th.it eggs of ■ f.armer ; ;ind the same authority is responsible for. the 
N’onh .Vfrican (jstriches laid at Woburn and Tring articles on snipe and w’oodcock, which apj)ear well 
prove tla smor.th surface to be natural. up to date. Sir Henry Pottingcr’s article on rype, 

Many of (he articlev; on big game are by Mr. II. A, or ryper (ptarmigan), illustrated (like several of the 
Bryden, who al".i\s writes in a picture^qm?, if not other bird-articles in this volume) by one of Mr. 
strictly accurate, style. His worst blunder occurs • Thorburn’s exquisite paintings, is just wdiat might 
under the heading Okapi, where it is slated that this ; be expected from such an exporkmced sportsman, aiid 
animal *' may l)e looked upon as a connecting-link : the same may be said w’ith regard to Sir Herbert 
between the giralfe and the antelope, having m.arked ' Maxwell’s account of the salmon. Finally, it may be 
characteristics common to both races.” If ih(? okapi inemtioned that although the author of the article on 
i*> nearly related to any family (not “race”) of trout conceals his identity under the pseudonym of 
ruminants other than the giraffe group, it is to the “ John Bickerdyke,” it is satisfactory to find that 
dee r, and not the aijhlopes, the alleged resemblance his view as to the specific unity of all forms of trout 
in bodily form to certain members of the latter group ! is in accord with that adopted by Mr. C. T. Regan in 
being a feature utterly devoid of systematic value. ; Ids n(!W’ book on British fishes. ’ 

Mr. Rrn^sevelt communicates articles in both the Without expressing any definite opinion as to llir 
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purely sportinj^ articles, wo may confidently state 
that, in spite of a certain number of errors and short- 
coming's, like those mentioned above, the “ Encyclo- 
picdia of Sport ” supplies in the main exactly the kind 
of information on natural history subjects the sport s- 
•man is likely to require. R. L. 

THE FROPAGATION OF EARTHQUAKE 
WA VESA 

T^OS PALA 13 RAS,’* or “two little wibrds,” has a 
much more friendly sound than the abrupt 
word “preface.” “Preface,” standinj^ by itself, is sug- 
gestive eif a snappy military command, something 
like “halt” or “quick march,” whilst “Dos Pala- 
bras ” is the kindly invitation of a writer to the public, 
asking them to read his work. In the “Dos 
Palal)ras ” we are told that the ordinary person only 
thinks about earthquake prediction and that which is 
utilitarian, whilst the principal object of the seismolo- 
gist is to extend human knowdedge about the interior 
of our planet. 

I'his memoir, which was presented to the American 
International Congress of Science held in l.Iuenos 
\vres in iqio, although dealing esp(‘cially with 
the propagation of earthquake waves, giv«\s in 
cm introduction of forty-two pages a rapid review of 
jiumv probk'ms with which mod('rn seismology <leals. 
h'rom the velocity with which earthquake waves are 
propagated through our wx)rld, w(i have already 
learned something new' about the constitution of its 
interior. 'The conclusions arrived at by these veloci- 
ties as bearing upon the rigidity of our world, to- 
gether with investigations made by Lord Kelvin and 
others on the same subject, are briefly mentioned. 
References are made to the investigations of Prof. 
Kicco which indicate a relationship between the value 
of gravity and the stdsmic and volcanic phenomena 
of a district. Rut the more general relationship be- 
tween the abnormal movements of magnetic needles, 
earthquake disturbances, and the value of g in locali- 
ties characterised by the presence of volcanic rocks, 
has been ov('r looked. 

Sunspots, untisual movements in bodies of w’ater, 
th<‘ limes at. which geysers erupt, barisal guns, 
microplionic disturbances, abnormal earth currents 
and other phenomena, are pointed to as subjects which 
should arrest the attention. 

Ihiexpccted side issues in the daily work of a 
seismologist- -as, for example, the effect of tidal load, 
the transf/iration of vegetation, which is always 
wrinkling the face of our globe, the emotional effects 
produced by earthquakes upon man, their effects on 
the behaviour of certain animals, and the exploitation 
of many other byways — have been overlooked. I'hest*, 
hovvever, have nothing to do with Dr. Negri’s chief 
subject, w^hich occupies the next seventy-three pages of 
his publication. This entirely deals with the velocity 
with which earthquake motion is propagated. He 
starts out with the assumption that in a teleseismic 
•record wc frequently sec many phases, P,, P^, 
and that there are as many corresponding velocities 
w'hich arc distinguished as V,, Vj, &c. lie de- 
rived this idea from the publications of Dr. Omori. 
\Vith this assumption V, has a velocity of about I2‘.5 
kilometres per second, Vg w'ould be about 2 kilo- 
metres per second, and Vj,,, if there is such a v.alue, 
w'ould be less than 0*5 per second, i.e, if all these 
'phases of earthquake motion started from an origin 
at the same time. We fear that many seismologists 
will not readily accept this hypothesis, and to explain 

. ^ “ Velocidad de ProDiiKicidn de las Ondas Sismicas.” Ity Dr. O. NcRri. 
iraduccidn de Alfredo TorcelH. Pp. 143. (I. a Plata ; Observatoria Astro- 
<noinico, 1911.) 

NO. 2193, VOL. 88] 


the rising and falling in amplitude and changes in 
period exhibited in lehiseismic writings will require 
some 01 her assumption. P,, 1 %, P.„ and their ctirre- 
sponding velocities, are explicable by the (‘xistence of 
three types of waves, but the lengthening of tlie 
caudal appendage of a megaseism as it travels into 
and sometimes beyond its quadrantal region is a 
phenomenon about wliich many explanations have 
been offered, hut the one to be accej)(ed does not 
appear so far to have been deeidt'd on. 

In his conclusion lo this section, Dr. Negri savs 

tli.it ihe rel.'ition of ^ y*. lepresents a 

series in increasing arithmciical progression. All 
that th<‘ majority ol seismologists at present recognise 
IS that in round numbers equals 12 kilometres, 
equ.ils aUuU 6 kilometres, ;md about j kilometres 
per^ second, .and \v'e fear that they are not yet in a 
position lo accept v.alues vvhich might ctirrespond to 
^'20 appendix the author shows that 

his .aequaintanei? with modern seismology is rather 
one-sided. He gives .1 bibliography of 170 books and 
papers, nearly all of which are’ in the Italian or 
Spanish language. J.apan is credited with thirteen 
papers, England w-ith five, whilst two or three 
are in Erench. TIuj first exhibition of seismologieal 
instruments, wc are told, was represented by a 
si'Clion in the International Eixhibition of it^oo in 
Paris. The exceedingly popular exhibition of earth- 
quake instruments hi*ld in Jokio twenty ye.ars earlier 
is not even mentioned. The author concludes his 
memoir by two queriivs : Why do not all the students 
of seismology in South America combine? Win- 
does not the n.'itional .lutliority do something to bring 
about this union, which would be for the good and 
progress of science in general? It is ni}- prophecy, 
says Dr. Negri, that these desires will very soon 
beconii' realised. John Mii.m:. 


PROF. GEORGE CHRVSTAL. 

^PHE lamented death of Prof, (leorge Chrysl.il, of 
Edinburgh University, removes an outstanding 
personality in academic .and education.il circles. 
Aberdeen ami Cambridge claim him as a distinguished 
alumnus. In 1,^75 he w’as hraekeled with Prof. 
Rurnside as Second Wrangler and Eirst Smith's 
Prizem.'ui. Even then he showed Ids leaning towards 
applied rather than pure nialhematics ; for Prof. 'J'ait. 
who was one of the e.xaniiners, used to say that 
Chrystal excelled all the others in the way in which 
he solved physical problems. 

After tw'o years as professor of mathenialies in St. 
Amlrews University, Prof. Chrystal in November, 
j,S7i,, b.'g.an his life’s work as occupier of the like 
ih.'iir in Edinburgh, 'fhe nature of his work com- 
pelk'd him to give his best mind lo the leaching of 
mathematics and the training of the mathematical 
ti'.acher. In those days every student of arts had to 
giailuate in the same seven subjects. There were no 
options. ICven the comparatively mild problem- 
solving m.'itheinatics of the old school, of which 
Kelland h.ad been a shining light, had made many a 
man of classical and philosophical allainments tremble 
as he entered the examination hall and sat dow’ii to 
tackle the algebra or the EZuclidc.an geometry paper. 
Rut the first year of ChrystaPs professoriate struck 
triTor to lh(*ir hearts. Keen, rapid, logical, full of 
suggestions as to higher fields of mathematical de- 
lights, Chrystal transformed the whole atmosphere 
of the class-room. Eagerly the mathematical minds 
followed his fascinating lead; despondinglv and 
despairingly those, not so gifted fell hopelessly behind, 
faintly perceiving, if at all, the finelv knit sequence 
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nf ideas which formed the thread of hi?* di^cus^ions. j 
These, sad at heart, thought simply of their degree, I 
and wondered how they were going to surmount the ; 
inaihemaiical barrier. Chrvstal had far other con- 
ceptions in his mind; but with all his strenuous and 
successful labours to raise the standard of mathe- 
matical teaching ho was essentially just, and knew 
well that minds of the highest quality are not always | 
able to appreciate the convergency of series or the 
mysteries of probabilities. When the time for testing 
came, the really intelligent, hard-working student got 
full credit for his limited mathematical powers. 

It was a great pleasure to see in these early days 
ihr enthusiasm of the mathematical students, for 
whose sakes Chrystal never spared himself. The 
‘’coaches," all alive to the necessities of the situation, 
quickly got hold of the methods; and as the graduates 
parsed out into the schools they carried with them 
the mind of their master. To Chrystal, more than 
to any other, the great development of mathematical 
i (‘aching in the schools may be traced. } 

From the first, as 'I'ait never failed to remind us, I 
(.’hrystaTs was essentially a physical mind. As a | 
('ambridg(‘ undergraduate he had — as some thought- - : 
“wasted" his time with Maxwell in the Cavendish j 
Laboratory, fiddling with wires, when he should have | 
been practising the writing out of problems. Ilis . 
careful investigation into the truth of Ohm’s law is :\ j 
standard ])ieee of work showing clear perceptions and * 
careful manipulation. The articles on ‘“Electricity" I 
and “Magnetism” in the ninth edition of the “ En- | 
cyclopaedia Eriiannica " contain in a wonderfully small 
C(»inpass the very best up-to-date account of these 
sciences, both theoretical and experimental, ever put 
n»gether. Had they been printed in book form a few' 
\ears after their first publication they w'ould have 
been the vadc meciim of the advanced student. Their 
merits an? a clear, tiowing, forceful style, and a re- 
markable discrimination in selecting material. Tin* 

4 feat advances of the last tw'enty years have been 
along the lines clearly indicated in these articles. On 
•ming to Edinburgh, Chrystal, though he gave his 
principal .itieiition to his real cla^> work, did not 
illow his physical work to f.all behind. There was 
no summer session in tlios(‘ days; and the summer 
months w'hich most other professors spent in holiday 
•re spent by Chrystal in Tait’s laboratory. Here he 
brought to full fruition his theory of the differential 
l«dei.)hone. His paper on the subj^Tl is published in the 
'rransaclions of the Koval .Society of Edinburgh, and 
e.Histituies the first truly scientific discussion of the 
action of the induction-balance. 

Outside his own particular experimental w'ork, 
(‘lirystal was an ever-present source of inspiration to 
the students. Several of the investigations which 
were carried through in Tait’s laboratory during the 
early ’eighties were suggested by Chrystal, who really 
acted the part of a second professor of natural 
philosoph}’. With the increasing care of his owrn 
dcpariment, he was compelled after a few” years to 
give up his experimenting. Another reason, as he 
»»nco i xpn-5*'-od it, w.as that In- found h<* was usurp- 
ing the use of all the best instruments in the place, 
so that the students were, not able to get their best 
work done. 

The personality of Prof. Chrystal soon made itself 
felt on board and senate. He was elected a vice- 
pn-sident of the Royal Society of Edinburgh in 1887, 
i\{ the unusually early age of thirty-six. For two 
terms of six years he filled the .same import. ant post, 
and, in iqoi, on Prof. Tait’s death, he was chosen 
general secretary. The duties of this office he per- 
ff»rmed in a manner which it is impossible to praise 
too highly. Only a man of Chrystal’s alertness of 
mind, clearness of vision, knowdedge of affairs, fair- 
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mindedness, and yet determination to have the 
society’s rights recognised, could have successfully 
manixiuvred the society through the time of strain 
wlien its status and efficiency were threatened. The 
Scottish members of Parliament stood loyally by the 
society, and by their sympathy more was achieved 
than was at first hoped for. Through all the cross- 
currents of opinion, it was Chrystal who was the real 
steersman. The present habitation* of the Royal 
Society of Edinburgh is a lasting monument to the 
memory of fts general secretary, who secured from 
the Government of the day a generous recognition 
of the claims of science. 

The same keen personality combined with business 
faculties of a high order made Chrystal the right man 
in the right place, w”hcn in tS<)i his colleagues elected 
him the dean of the faculty of arts. The new 
ordinances which came into effect at that time wt're 
soon found to be hampering and unworkable in the 
interests both of teacher and pupil. Strenuously 
Chrvstal applied himself to the reorganisation of the 
whole arts curriculum, and the rew'ard of his labours 
he lived to see in the sanctioning of a new ordinanre 
which grants autotiomy to each university within 
reasonable limits. 

To the.se ;ulministrative duties he added for some 
wars the ehairmanship of the Provincial Commit tei* 
for the dVaining of Teachers. He was, in fact, the 
first chairman, and probably did more than any other 
single man to mould this committee into a service.'ihle 
administrativ(‘ body. He was also for .several years 
a member of the committee appointed by the W’ar 
Office to advise the Army Council regarding the pre- 
liminary education of officers. 

With all this .administrative strain, Chrystal con- 

nued to devf'lop his department of mathematics to 
greater and greater elTectivencss. Mis text-books oit 
algebra arc well known; but it is not perhaps so well 
know’ll that he w’as the inventor of the very apjiro- 
priate phra.sos the “freedom equations" and th 
“constraint equation" of a curve. These show' again 
how his mind moved in dynamical regions. 

Chr5'stal’s literary output is perhaps smaller in 
quantity than that of most men of equal reputation; 
hut the quality is high. He conimunicah'd to the 
ICdinburgh Mathem.itical Society an admirable .account 
of the jaopertics of lenses and doublets, to the study 
of which he was led in his recreation as :i photo- 
grapher. He was very skilful in all photographic 
manipulation, his attachment to the art dating from 
his Cambridge days, when dry plates were unknow n. 

In addition to several mathematical papers in the 
Proceedings and Transactions of the Royal Society 
of Edinburgh, he enriched the science of hydro- 
dynamics by his researches on seichtjs. His attention 
w'as directed to the subjeef by Sir John Murray, 
and the whole problem, experimental and theoretical, 
sc-l/ed hold of his mind in a marvellous way. This 
recent work is too well known to need discussion now. 
Not only did he va.stly improve the mathematieaL 
theory of these movements in lakes and bays, but he 
invented instruments and obtained records which shod 
a new light on the whole set of phenomena. The 
work is stamped with all the thoroughness and in- 
genuity of a fine intellect. 

What Chrystal undertook to do he did to the utmost 
of his powers. He left no ragg(‘d ends. All was car- 
ried through with celerity, yet with thoughtfulness 
and .accuracy. Quick in his apprehension, and im- 
pntH'nt of humbug, ho w'as a terror to the student 
who was not an honest seeker after truth, but to the 
genuine student he gave of his best, and nothing 
delighted him more than when a pupil showed 
originality and powder of research. His knowledge of 
human affairs was wade .and deep. He was splendid 
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company amony^ congenial friends, and in his own 
home he was the best of hosts. He was remarkahl 
regular in his attendance at the meetings of the Royal 
Society Club, and there his appreciation of a good 
story and his own powers as a raconteur were alway 
in evidence. Like most Scotsmen, he was reserved in 

his expression of the deeper feelings, but hi 

patHios wore true and his friendship staunch. 

C. G. Knott. 

NOTES, 

His Majls I \ iiil King lias been pleased to approve of 
tho following awards this year by the president and council 
of the Royal Society : — a Royal medal to Prof. George 
Chrystal, Sec.R.S. Edinburgh, for his researches in inatlie- 
matics and ph3’sics, especially his recent work on seiches 
and free oscillations in the Scottish lakes ; and a Royal 
medal to Or. W. M. Bayliss, F.R.S., for his researches 
in physiology. The following awards have also been 

made :--thc Copley medal to Sir George II. Darwin, 
K.G.B., F.K.S., for his scientific researches, especially in 
the domain of astronomical evolution ; the Davy medal to 
Prof. Henry K. Armstrong, F.R.S., for his conlribulions 
to chemical science; and tin? Hughes medal to Mr. 

(. . I. R, AVilson, b.R.S., for his investigations on the 
hMinalion ol cloud and their applicalion to the study of 
elccirical ions. 

following is a list of those who have hron renmi- 
m. iidrtl b\ III.- presid(‘nt and council of the Rovnl Society 
for el(jclion into the coimeil for the year 1012 at the 

aimiver-sarv meeting on November 30 /Vc.viVie;//, Sir 

Archibald (ieikie, K.C.B. ; treasurer, Mr. Alfred Bray 
Kempe ; secrctarit?s. Sir Joseph Larmor and Sir John Rose 
Ih-adford, K.C.M.ti. ; joreii^n secretary. Sir W illiam 
(. rookes, O.M. ; other members of the council, I.ieiit - 
Colonel A. W. Alcock, C.I.b:., Prof. W. H. Bragg, Sir 
A. H. Church, K.C.V.O., .Mr. L. Fletcher, Prof. J. S. 
Gardiner, Mr. W^ B. Hardy, Prof. M, J. M. Hill, Prof. 
K S. Kipping, Mr. H. R. A. Mallock, the Duke of 
NiM'thumberland, R t",., Sir Ronald Ross, K.C.B., Prof, E. 
KiithiTford, Prof. S. P. Thompson, Prof. Sir J. J. Thoin- 
Mr. H. W. T. Wager, and Prof. E. T, Whittaker. 

A Rkltur message from Stockholm states that the 
Swedish Academy of Science has decided to award the 
Nobel pri/;e for chemistry to Mme. Curie. Prof. W. Wien, 
professor of physics in the University of Wurzburg, is to 
receive the prize for physics. The value of each prize this 
\ear is 7-73/. 

W J. regret to see the announcement of tin* death of Mr. 
Johr Brown, F.R.S., of Longhur.st, Dunmurry, Belfast, 
‘>n November 1, at sixty-one years of age. 

fiiK I’hysical Society’s annual exhibition will be held on 
luesday, December 19, and will be open both in the .after- 
noon and evening. 

I HE Berthelot memorial lecture of the Chemical Society 
'vill be delivered by Prof. II. B. Dixon, F.R.S., on Thurs- 
d: November 23. 

fuE eighty-sixth Christmas course of juvenile lectures, 
founded at the Royal Institution in 1826 by Michael 
baraday, will be delivered this year by Dr. P. Chalmers 
Mitchell, F.R.S^ secretary of the Zoological Society, his 
subj. ct being “ The Childhood of Animals.’* 

I nt death is announced of M. E. F. Andr^, whose works 
HI landscape gardening are widely known in the horti- 
cultural world. Among various books of which he was the 
NC 2K)3, VOL. 8(S] 


I author an- “ I/Art dirs jardins,” 1S79, with numerous 
plates and more than 500 illustrations in the text, and a 
volume on the bromeliac(!ous plants collected in Colombia, 
Ecuador, and Venezuela. For nearly thirty years he edited 
Ltt Revue Horticolcy which has always h(d<l a high plact' 
j iiiiiong botanical periodicals. 

The Royal Geological Society of Cornwall at its annual 
mcc-ting on October 31 presented the Bolitho gold medal 
to Mr. Clement Reid, F.R.S., in recognition of the able 
and conscientious manner in which he had superintended, 
during the past ten years, the geological resurvey of the 
county, the final memoirs of which are in the press. .Mr. 
Reid, in returning thanks, said that the work done has 
wid(*ned the horizon and opened up new possibilities for 
Cornish geologists ; hut there is still a great dc.al to be 
done. 

liiE Royal Society of Arts will begin its 158th session 
on Wednesday, November 15, with an address from Lord 
Sanderson, (i.('.B., the chairman of the council. Five 
meetings are announced before Christinas, at which papers 
will he read on th(! industrial progress of .\merica, by 
Prof. James Douglas; the efficiency of the aia'oplane, by 
Mr. A. E. Bi^riman ; British Guiana, by Mr. J. A. J. 
d(^ Villif‘rs ; London transport, by Mr. W. Yorath Lewis ; 
and Bengal fisheries, by Dr. J. Travers Jenkins. Four 
Cantor lectures on “ 'Phe Carbonisation of Coal ” will be 
delivered l^rof. Vivian Lewes, and two juvenile lecture's 
on “ Soap Bubble's ” will be given in Janu;iry by Mr. 
C. V, Boys, F.R.S. A long list of papers for the mei?t- 
ings to be held afte r (Jhristmns is also piiblishrd. 

I'liE winter session of the British Fire* Preve ntion Coni' 
mittee was commenred on November 1 with a mee ting to* 
conduet a sejriejs of fire* tests dealing with a small hand- 
extinguislier intended to put out electrical and petrol fires. 

I 'rin-n- was a large atleaidance* at the committee’s Regent'sr 
Park I e*sting Station, the* Earl of I.ondf'sborough, 
K.C.V'.O., Mr. Alexander Sie;rnens, and Mr. Edwin O. 
Sachs, membe rs of coimcil, receiving the visitors, among 
whom were leading officials conce?rne?d in fire matters from 
the War Office, Board of Trade, and other public depart- 
ments. There will be another series of tests this month 
dealing with the flannelette question, which is of such 
importance to child life; and in December some fire-resist- 
ing doors and partitions from the IJnilod States will he 
under investigation. 

AuTHEN'iit; details of the n-ceiu W’riglu gliding expi-ri- 
nieiits are now lu hand, from which it apj)i:ai.s iliai ilie 
machine used was very similar to a rec».*nt tvpe of Wright 
aeroplane with power. The glider had no front (*levator, 
but ail elevating tail placed 12 feet in the rear of the trail- 
ing edge of the main planes. The dimensions of the niain 
planes were 32 feet b}’ 5 feet respectively, with a sniaJIn- 
camber than that used in the powered machine. Other- 
wise the only alleratiuns made were to increase ihe size 
of the vertical rudder in the rear and to cut (town the 
length of the skids. With this glider Mr. Orville Wright, 
starling from one of the sand-hills near Kill Df;vil Hill, 
twice succeeded in remaining in the air for r.ither more 
than im. 25s. The height of the hill from which he slarled 
was 75 feet. With n?gard to the automatic stability device 
which is stated to h;ive been tried, no details ;ire \ei 
available. The objects of the gliding trials wen* lo 
decrease the head-n*sistance of the machine, an«l incidnil- 
ally to solve in a practical manner several problems in 
wind pressure. 

By the de^ath, at the age of seventy-one, ol .Mr. \\*. 
Irvine, a retired member of the Indian Civil Service, 
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Ori. ntal studies in this ioiintr\ have suffered a j^rievoun 

Mr. Irvine durinj4 a lone and disiineuij'hed .siTvie^ 
in India aeijuired a sineularly wide knowledge i>t tlie 
v*‘rnaeular lanj^fuaOfs and ol Persian, lie was one of tin* 
ft w scholars who <levi>t»'d himself to the history of the 
lai» r Mo<;ul period. His puhli>hed work largely consisted 
of papers contribuled to the Journal of the Royal Asiatic 
Society and other periodicals devoted to Oriental loarninj*. 
These displayed Ids wide acijuirenieiits in histor} an^ 
philology, and his generous sympathy with India and heir 
pi ople. Ilis more im])ortant works were an elaborate 
account of the armies of the Moi*uls, and an admirable 
c'dilion of the famous “ .Siuria do Mojijor,” or Moj^ul Imlia 
between 105,^ and 170S, the record of his journeys and 
expiriences In the Veivtian traveller. Niccolao Manucci. 
which was published in four vidumes in the Indian 'Text 
SiM'ies. 

Tiik proti->l reciMilly made by Lord Cur/on afjain>t lh«* 
action vd thi- Imlian riovi'inmi'iit in proposing the siip- 
pr«‘ssi(»n of the (.'entral IVpartment of Arrhivology was 
slroniilN supported in these columns and by the numerou's 
seienlilic boilies and individuals in this country who are 
imore''t«d in the |)reservation of historical monuments and 
the excavation of ancient site*.. In addition, it haN been 
'.hown i“onclu>ively that the w«)rk of the department had 
commended itself to the native princes and to all ckisse** 
of the population who look back with pride upon the 
‘•plenditl buildinj^s — the work of vanished raci‘s and 
dynasties. In the course of the debate on the subject, 
raised by a nu>tion from J^ord C'urzon on November 3, 

I he .Secretary t»f State, the .Marqtiess of Crewe, announced 
that while the (iovernmi'iU agreed with the contention of 
the (iovernment of India that the propo.sed reorj^anisatiim 
would not necessarily put an end to the work of conserva- 
tion and excavation, he, as representing the Council of 
India, look the view* “ that it is necessary to retain the 
central department for advic(‘, for general supervision, 
and for the collenion of information in connection with 
an ha.’ology. *’ 'This satisfactory result the controversy, 
for which all students of art and history are indebted to 
Li)rd t'urzon, will be received w’ith general .approbation. 

Tm. “ l/tu ” photographii: paper of Dr. J. 11 . Smith, 
which when exposed under a coloured transparency w'ould 
furnish a coloured copy of the transpareiuy, was referred 
to in these columns two or three years ago when it w.is 
placetl on the market. For some time past it has been 
unobl.iinable ; and it w'as kjiown that Dr. Smith was seek- 
ing to perfect it. 'The .Socit'dti Anonyme Utocolor of L;i 
TiareMme-Colombes, Paris, is now introducing an improved 
paper under the name of “ Utocolor-pnper, ** whith 
embodies the results of Dr. .Smith’s investigations. 'The 
new paper is stated to be much more rapid than the old, 
and it is free from the odour of anclhol, the sensitiser 
nr* vIously employed. 'The gelalinoii.s coating of the paper 
cimtains three dyes, red, yellow, and blue, which ar** 
bleached by exposure to light ; and if a (xjloured light is 
employed, the dye, or mixture of dyes, that matches the 
colour of the light survives longer than the other dyes, 
which absorb the light, and therefore a. coloured original 
is reproduced. The exposure nec(.'ssary to copy an auto- 
clirome is about two hours of direct sunshine, or several 
hours of good diffused light and one hour of sunshine to 
finish it. Coloured light-filters are supplied, and one or 
both of them are placed over the frame during the exposure, 
'fhey serve to absorb l;.he ultra-violet and adjust the com- 
parative colour intensities. The paper after exposure^ is 
desensitised, or “ fixed,” and the prints may then be kept 
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in a feebly lighted room for a considerable time withoul 
obvious change ; and in the dark, as in an album, they 
may bo n garded as practically permanent. 

'Fuk rec»‘ntly founded Prehistoric .Society of Fast Anglia 
has is.sued the first instalment of its l’roce(*dings for 
1908-9 and 1909-10. It is mainly devoted to inquiries and 
specul.'ilions rt'g.arding cert.'iin types of Hint implement? 
found by the president, Dr. \V. Allen Sturge, and his 
fellow -members. He remarks that ‘‘ not only is our dis- 
trict of Fa>t AngH.i one of the richest in the world for 
the older Paheolithic remains, but it is probably the richest 
— I might perhaps go further and say incomparably the 
richest — in tlu? world in Neolithic remains.” The work of 
such a society will he welcomed by all student.s of pre- 
historic man and bis culture. Dr. Sturge ’s essay discussrs 
in detail the peculiarities in the types of implements whith 
be h.'is discovered. Tlit'se It.'ad him to .attribute to them 
a higher .antiquity than is recognised by other .'uithorilie>. 
At ;m\ r;ile ibis • ssa} , which Tk* well providt.'d with illiis- 
iralions, deserves serious attention. 

Dk. Rkocmi 1 1: \. Salam.vn contril>uli s to The Kiif^e.nii s 
/I’er/eie for Oefbher ;m inten sting paper iMiLitli/d ” Hereditv 
and the jew.” Of the ancient rare he observes that it is 
unlikely that any people residing in the iM nlre of the great 
highway of the Old World, as did the j('ws and their 
neighbours, should have, at any time, maintained a bio- 
logical purity as we understand it in the animal and plant 
world. Proceeding to discuss certain cases of mixed 
marriages between Jews and (h'litiles, h<! arrivj-s at the 
conclusion that ” the Jewdsh facial type, whether it be 
consiilered to rest on a gross anatomic.al basis or whether 
it be regarded as the reflection in the facial musculature of 
a peeuliar j)M’cliical slate, is a characler which is subject 
tt) the Mendelian law* of heredity.” 'The obvious eritieism 
is that the materials arct too scanty to w'arrant ibis 4 dii- 
4 lusion. 'The paper, how’c‘V<.*r, suggests an interesting lield 
of inquiry, which the writer might w’ith advani.ag** >.tiidy 
on a w ider scale. 

A I a re4'ent fliMii4>nstrati{)n givai by Pr4)f. A. Keith at 
the Royal ('4)llege of Surgeons, Lincoln’s Inn Fi('lds, a 
series 4)f preparations were shown which illustrate the re- 
markahb growth changj's which occur in the bodies of 
those sufbring from aciamiegaly. Not only was tht? 
sktib ion affeeted by a peculi.ar form of overgrowth, but so 
were the muscles, the vise 4 *ra, the j 4 )ints, the ln'art, and 
the lungs. Fveii till- coals of tin* appendix were increased. 
Many of the features cjf (he skfdeton recalled those of 
Neanderthal man. 'riir* great enlargement of the ribs, 
sternum, anrl clavicles producj'd a thorax which had many 
points in common with that of the gorilla. 'J'he pituitary 
body was great 1\ enlargeil. It beC4)nu'S mi^re evident, as 
our knowli*dge of acromegaly is extended, that the 
pituitary body has a profound influence on the gri)Wth 
of ilu* body. It is gener.ally n?cognised that it coordinates 
in somi* manner tlu! growth of the skeleton and muscles, 
but it is becoming manifest that it also influences the 
other sy.steiTis of the body. A great development of these 
bones and muscles would be useless to the individual unless 
there was a corresponding hypertrophy of the heart, lungs, 
and of the viscera connected with nutrition. 'Lhe pr**- 
parations added recently to the College of Surgeons 
Museum show that all these systems are affected. One of 
the prf‘paralions illustrates a very remarkable structural 
change. In the .subject of the disease, a male, the pelvis 
had assumed by a process of growth all the charact<-rs of 
the female pelvis 
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Dr. K. Nanskn, G.C.V.O., lectured before the Royal 
lioographical Society on the Norsemen in America on 
November 6. 'I'he preparation of a short account of Arctic 
exploration had led him to review the whole of the evidence 
for the early voyages of the Norsemen, and resulted in 
views which differ considerably from those that are current. 
He agrees that the attainment of the shore of America 
bv the Norsemen is certain, but maintains that the 
aci'ounls of their voyages as we find them in the Icelandic 
^agas is at least in part legendary. Though Greenland, 
Helluland, Markland, and Wineland were discovered at 
the end of the tenth and the beginning of the eleventh 
centuries, iIkj earliest written saga treating with these 
voyages was written between 1270 and 1300. He attributes 
the iletails of I he self-grown vine and the unsown corn 
{or wheat) to int(.*rpolations and additions taken from 
earlier writings, such as those of Isidor llispale-nsis from 
the s(‘venth century, when writing of the I'ortunate Islands 
in the Atlantic west of Africa. The same ideas in very 
similar words are seen to occur in the early Trish writings. 
His conclusion is that the whole narrative, of the Wine- 
land voyages is a mosaif. of one feature after another 
gatlien.^d from east and west, among which w(‘ find many 
leal ores, however, which indicate a certain knowledge of 
the real conditions on the north-east coast of .America. 

.\ I the conclusion of an article on the* habits of the 
Am.i/onian ant Volycrf^iis nifcsvenst published in vol. xxxi., 
p. 005 (CXtober), of /h'o/ogkvc/jcs Crntralhlnlt, Prof. C. 
Pmerv slates that the foundation of a new colony of this 
spec is doubtless due to one or more fertilised females 
effr(ting an entrance into a nest of Formica fusca or one 
of its subspecies, 'fhe intruding female, unless she be? 
stopped by hostile workers, immediately makes her w.ay to 
the domicile of the reigning queen, whom, when found, she 
attacks and eventually kills with her powerful mandibles. 
Dining the contest the attendant workers remain stupefied 
with fright, but at the death of their legitimate queen 
i|uii'kly rr?ceive the foreign female in her place. In the 
"oiond year the new queen lays eggs, from which emerge 
polyergus-workers, and these eventually obtain the mastery 
of the nest. 

fiiAT certain fishes, such as salmon, which ascf*nd rivers 
or streams for spawning assume two, or rarely three, 
distinct phases has long been known ; and in a recent issue 
(vol. vii., part v.) of Anno I a Hones Zoolo^icnc Japonenses 
Prof. S. Halta shows that the same thing occurs in the 
lesser Japanese river-lampern {Lampetra milstirikii). 
Males and females of this species are r(*adily distinguished 
by the much greater development of thi* anal fin in the 
latter than in the former ; and as representatives of each 
sex are found in both a large phase, which attains a 
ler gth of about 8 inches, and in a small phase, in which the 
kngth is less than half this, it is ni:inifest that the species 
s dimorphic, especially as tla? two phases arc found in one 
and the same stream, and do not intergrade. 

A SERIES of nine associat(*d human teeth discovered in ;i 
stratum of Mousterian age in a cave at St. Brelade’s Bay, 
Jersey, are referred by Messrs. Keith and Knowles, in the 
October number of The Journal of Anatomy and Physio- 
to the Neanderthal race. In spite of the slight degree 
in which the cusps are worn, .the pulp-cavities of several 
of the teeth were found to be filled with secondary dentine. 
This and the size of the roots the authors regard as 
characteristic of Neanderthal teeth. Other primitive 
features are noticeable in the canine and first lower pre- 
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molar, which (in contrast to what obtains among modern 
races) is larger than tin* second, in consequence of having 
to serve as an opponent to the upper canine. 

With the view of illustrating normal variations in form 
and size of chromosomes. Dr. C. E. Walker ligun?s, in a 
note received as a separate abstract from Archiv ftir 
Zellforschung (vol. vi., part iv.), c«*rlain changes observed 
during the meiotic division in cells of the gf?nerative organ 
t»f Triton and Lepidosiren. Arising therefrom, the argu- 
ment is formulated that if the chromosomes are the bearers 
of individual variations, the differences in form and size 
may be correlated with the fluctuating variations recog- 
nised by Darwin. 

A REPORT on official inve.stigations regarding “ beech 
coccus,** Cryptococcus fagi^ conducted by Mr. L. .A. Boodle 
and Mr. W. Dallimore, is published in the Keiv Bulletin 
(No. 8). Personal observations were made in woods in 
Buckinghamshire and Berkshire. The evidence is not 
thoroughly conclusive, but the investigators express a 
definite opinion that the beech coccus is not the destructive 
agent as generally supposed, and implicate the two fungi 
Ncctria ditissima and Mclogranima spiniferum^ both of 
which were universally foiiml on the unhealthy trees. 
-Another article in the Bulletin, of considerable interest to 
gardeners, is the note on peat-moss litter manure, in whi»-h 
it is stated that the material is neither true peat nor moss, 
j and is extremely undesirable in gardens, being injurious 
I unless it has bj*en allowed to rot for two years at least ; 
^ the injurious action is attributed to the excess of organic 
acids contained. 

As a practicable study in the evolution of a land-form 
and its pl.ant covering. Dr. L. Cockayne describes, in a 
contribution- of which a separate copy has been received- ’ 
to the IVansactions and Proceedings of the Botanical 
Society of Edinburgh (vol. xxiv., part iii.), the scries of 
(jvents which have led to the colonisation of the sub* 
alpine river-bed of the Rakaia, in the southern Alps of 
Ni?w Zealand. The climatic conditions point to an excess 
of rain, neutralised by insolation, frost, and high winds, 
while controlling edaphic factors are supplied by the porous 
soil and glacial water, so that the early colonists must be 
.able to endure severe ecological ch;ing{*s. The first stagi-s 
in colonisation are supplied by Kpilohium mclanocaulon, a 
plant provided with light, rapidly germinating .se«*d, and 
the mat-forming Raoulia tenuieaulis. On situations raised 
above floods these art? n*in forced by a crustaceous lichen 
and other species of Raoulia, notably R. Ilaastii, which 
serves as a nidus for various less hardy colonists. A 
sh‘ppe association, distinguished by the prest'iice of Raoulia 
and tussock grasses, and scrub are subs(*qu(?nt stages. 

In all new countries it is necessary to discover new 
crops in order that the s)stc?m of agriculture should he 
diversified as much as possible, and particularly is it 
di'sirable to introduce leguminous crops. In a recent issue 
of The Agricultural Journal of the Union of South Africa 
rxperiments are reported showing that the soya bean is 
likfly to prove advantageous \vht"revr*r maize is of gre*at 
importance. The crop is not only valuable in itself, but it 
leaves nitrog(‘nous residues in the soil that .add materially 
to the f. riilily. 'I'he seeds are rich in oil, for which there 
IS a considerable d(*mand by soap-makers and others, while 
I he residue left after p.'irtial extraction of the oil furnishes 
useful cattle food. 

As a reply to the statement, formulated in a riiemor- 
'^andiim issued by the U.S. Weather Bureau, questioning 
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whether it can shown that deforestation has augmented 
droughts and floods, an article is published in T/ic Indian \ 
Forestt r (September) citing data and observations to prove | 
that forests do exerci'ip a marked influence on the regula- 
tion and maintenance of water supplies. The evidence sub- 
mitted falls under three heads. First, deforestation produces 
a diminution or cessation of flow in the streams ; most of 
the examples quoted belong to this category. Testimony 
from Monroe, Wisconsin, affirms that in seventy years the 
forest region has been reduced from S3 to 6 per cent. ; 
coincidently, streams have dried up entirely, and mills J 
have ceased to operate. Secondly, reulTorestation leads to • 
an increased water supply. An instance from Burma is 
noted, according to which renewal of the forests on Popa j 
Hill, Myingyan, has averted the periodic drying up of the 
streams. Thirdly, corroborative conclusions are derived 
from a comparison of the flow in neighbouring streams, 
fed in one case from protected, in the other from denuded, . 
catchment areas. 

The Board of Agriculture issues leaflets calculated to 
serve a very useful purpose by giving information to 
farmers on such problems as plant diseases, crop manage- 
ment, and manures. The leaflets are short, concisely 
worded, and where possible illustrated. .Some of the rec«‘nt 
issues deal with bacteriosis of the potato and tomato ; , 
actinomycosis in cattle, a disease caused by the growth on 
the animal’s tongue of the parasitic fungus Actinomyces ' 
coming from grasses, cereals, or the soil. Another leaflet 
deals with the three wet?d grasses Triticium repens, 
Agrostis vulgaris, and Arrhenalherum avenaccum, all de- 
scribed by the farmer as couch or twitch ; whilst a third 
gives an account of the composition of seaweed and its i 

use as manure. i 

i 

Thk eleventli annual report of the .Midland .\gricultural 
and Dairy College shows that the members of the staff | 
are responding in a splendid manner to the demands made 
on them by students and farmers. Ihe principal says t)f 
one of the deparlm«mts : “ Every use has been made of the . 
time and facilities that are available, and often leisure : 
tliat ought to have been spent in recreation has been ' 
devoted to extra work,” a statement fully borne out by 1 
the separate reports from the individual members of the I 
-staff. The Board of Agriculture has increased the grant 1 
t ) the maximum of 1000/., but more space seems to be 
needed in several departments. Favourable reports were 
sent by the examiners, except only in one instance, and 
there a perusal of the examination questions shows that the 
fault lies with neither students nor staff. 

Tilt suniinary of the weather for the week ending 
.\ov(!mber 4, issued by the Meteorological Office, shows 
that thf; ciuulilions svtre very stormy throughout the period. 
Several larg*; and important storm areas arrived from the 
Atlantic and i xtended over the British Islands and their 
neigh. M^nirhood. Severe gales were experienced on several 
days during thf* we(?k, and on Saturday, November 4, the 
barometer at J'horshavn fell below 28-0 inches as the 
r*:ntral an a of the stoiin traversed F;er6e. The rainfall 
for the week e\» e» ded the average in all districts except 
in the north-eaNt of England and in the English Channel. 
In the west of Scotland the measurement was 3-89 inches, 
which is 2*39 inches more than the average, and in the 
north of Scotland the excess was 2-29 inches. The aggre- 
gate rainfall for the nine weeks of the present autumn is 
now in excc.ss of the average in the south-«iast and north- 
west of England, in the English Channel, and in the south 
of Ireland, whilst the deficiency in other districts is being 
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greatly lessened by the recent heavy rains. At Greenwich 
the rainfall for October was 3-29 inches, which is 0*44 inch 
more than the average of the past sixty years ; and 
October was the wettest month since November of last 
year. 

Among several useful papers in the Journal of the 
Meteorological Society of Japan for August is one, by Mr. 
Y. Tsuiji, on earth temperature at Taihoku (Formosa), 
based on eleven years* observations (1897-1907). The 
surface layer of the ground is clay, and underground water 
is met with at a depth of about 20 feet. The tables show 
that the average annual air temperature is 21*54® C., and 
at the surface of the ground 23*55® ; at 0*5 metre the mean 
is 23*39®, at I metre 23*31®, at 3 metres 23*11°. The 
mean decreases with depth, while the rate of diminution 
also becomes smaller as the depth increases ; the annual 
range diminishes with increase of depth, while the epoch 
of extreme temperature is retarded. The author submits 
the results to harmonic analysis, and remarks that they 
show that if we are satisfied with a rough determination 
of the mean values for practical use, there is no need for 
that laborious process adopted in modern meteorology. 

In The Cairo Scientific Journal for September details 
:in.‘ given of a slight earthquake shock which was felt in 
Cairo on August 22 at loh. 23m. east European time. It 
was characterised by the very rapid character of the 
vibrations. 

In Peternmnn's Mitieilungen for October the results of 
the cen.sus of Mexico taken in Octob(*r, 1910, are dis- 
cussed and presenhjd in a map which shows the distribu- 
tion of population density. The northern portion to the 
north of lat. 25® is scantily peopled, having a population 
of from one to three to the square kilometre. The most 
densely peopled region is in the central part by Mexico, 
where a small portion is shown as having 480 inhabitants 
per square kilometre. 

We have received a catalogue of surveying and drawing 
instruments made by Messrs. C. F. Ca.solla and Co., Ltd., 
of II Rochester Row, London, S.W. Besides the usual 
types of instruments, this firm constructs several of a 
special character, and full descriptions of some of these 
are given in the catalogue. Among these wc may note 
Reiwes’s tangent micrometer for use on sextants and 
theodolites; Reeves’s distance-finder alidade, in which the 
3-foot alidade rod can be utilised as a distance finder, so 
that when used on a plane table the distance of objects 
can hi* determined either by intersection or by direct 
measurement, lli.p worth’s electric artificial horizon is a 
simple attachment by which, when a line on the horizon 
glass is in alignment with the eye of the observer and the 
natural horizon, the observi'r is notified by an audible 
signal, so that the use of the sea-horizon is no longer 
m cessary, and observations can be taken when fog or mist* 
inav obscure the horizon. 

The Journal ol the Franklin Institute for October con- 
t.'iiiis an abstract of a pap»T on the rMc of wati'r in 
minerals, by Dr. W. W. Coblentz, of the Bureau of 
Standards, Washington, which gives an account of a 
method of investigating the question which seems likely to 
furnish more definite information than has been available 
in the past. Dr. Coblentz examines the infra-red absorption 
spectra of a number of minerals having water of crystal- 
lisation by means of a vacuum bolometer and a mirror 
spectrometer. He finds that in some cases the absorption 
spectrum of the crystal is not, while in other cases it is. 
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tluj superposed spectra of the anhydrous substance and 
water. The water in crystals of the first class he proposes 
to call “ water of constitution,** and in the second “ water 
of crystallisation.” The latter term would thus include 
water which has in the past been known as “ water of 
crystallisation,” “ dissolved water,** and ” water of solid 
solution.*’ 

'riii: diurnal variation of niai^netic declination at Kit^I 
is discussed by L. Weber and II. Borchardt in a pap(‘r in 
?left i, Bd. XV., of the Natiirwissenschaftlichen Verein for 
Schleswig-Holstein. 'The data, derived from a magneto- 
graph of special construction, extended — with two or three 
short interruptions — from January, 1902, to September, 
1910. TIk; range of the regular diurnal variation in 
individual months varied from 2-8' in December, 1905, to 
12-8' in July, 1906; while the range of the mean diurnal 
inequality for th«* year variiid from 6*63' in 1909 to 8 46' 
in 1005. At th»- end are curves showing the diurnal varia- 
tion for the twelve months of the three years to 1909 

trea(«.*d individu.Tlly, and for the twelve months of the sevtMi 
y(‘rus 1903 to 1909 combined, as well as the mean diurnal 
variation for the year from the last-mention(?d period. 

'I’m. recent study of white plumage and hair coloration 
ha> I'd to th'* interesting conclusion that tlien^ are two 
varieties of while, one of which is dominant and the other 
recf'Hsivc'. The-- are indistinguishable to the eye, l)ut 
exact opposites from the breeder’s point of view. I)i\ 
K. .\. Ciorimr, w«.)rking in the biochemical laboratory t)f 
the Carnegi'- Insi.ituiion, has shown recently (JourtiiU nf 
Ih'oloi^ical Chi'niisiry^ September) that dominant whites do 
not contain a melanin which is lacking in the recessive 
whiles; he ailrihules dominant whites to the presence of 
a factor which inhibits pigment formation. His experi- 
ments prove, that the oxidation of tyrosine by tyrosinasi* 
is prevented by the presence of aromatic phenols, whii li 
contain two hydroxyl groups in the meta position to e.icli 
olln'r, such as resorcinol, orcinol, or phloroglucinol. 
These phenols do not inhibit other oxydases than tyrosin<‘. 
It is supposed that in dominant whiles such an inhibiting 
factor is pn?M nt, whereas the recessive white s lack enzyme 
or cln\»inog(.*n or both, and also lack the inhibiting factor. 

EnqitK^rring for November 3 comments on th(* report of 
the commission appointed to inquire into the cause of the 
Liber te explosion, which has now been made public. 

Brietly, the report states : — (i) 'I hat it was not due to an 

act of malevolence. (2) That it was not due to a lire 

having occurred in any of the spaces adjoining the 

magazines. (3) That it was due to the inflammation of a 
cartridge of service; powder in one or other of the forward 
starboard magazin(;s containing only powder from one lot — 
namely, lot AMg 2-06 P.B. — i.e. the second lot of 

powdL'i* manufactured in 1906 at the Government powder 
factory of ront-de-Buis. The commission hesitates to 
attribute the cause to ** spontaneous combustion ** of the 
powdfT. Among other recommendations, the report states 
that the recent order lowering to four years the limit of 
age allowed for powders stored on board will be, without 
doubt, for a long time yet one of the most efficacious 
guarantees of safety against the instability of “ B ’* 
powders ; in foreign navies the limit of age is even lower. 

OtTK contemporary points out that British cordite is 
tested as soon as possible after it becomes eight years 
old, and though inspection is made twice yearly of all 
cordite, it is clear that it is expected to last at least eight 
years. Germany and Italy both use nitro-glycerine powders 
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I for their navies, w’hicli, so far as is known, have been 
I immune from trouble as regards powder. Possibl} the 
Hnited States reguLations are referred to, since the U.S. 
Navy use a nitro-cellulose powder — i.c. the same type as 
the French Navy. Engineering holds that the report con- 
firms its already publi.shed views that, for naval purposes, 
the nitro-cellulose type; of propellent powder is vastly 
inferior, both chemically and ballistically, as compared 
with the nitro-glyccrinc type. Indications are not want- 
ing that the U.S. Navy may have to deplore a similar 
disaster, as it has lately adopted the course of “ rework- 
ing ” its “ old ” powders, some of them only a couple 
or so years old, with so-calb*d stabilisers. These may 
have their uses when added to newly made powders ; 
but to .add them to powders which have already shown 
themselves to be unstable, from the fact that they are 
sentenced to be reworked, is a dangerous expedient which 
no economic consideration can excuse. 

Mr. W. Martinuale, Xe.w Cavendish Stnu’t, London, 
\V., has issued a new complete price-list of apparatus, 
chemicals, and appliances generally suitable for scientific 
chemists and medical practitioners. The catalogue runs to 
i8> largt; pages, is wi'll illustrated, and arranged in a form 
hanrly for ndercnce. 

Many valuable works- old and new • are included in a 
catalogue of second-hand books <>n meteorology and terres- 
trial magnetism just issued by Messrs. H. Sotheran and 
Co., 43 Piccadilly, \V. Brief notes are given describing 
the charact^’is of most of the books. The catalogue 
incluili's also a collection of works on airmanship, and a 
su|jplement of cognate periodicals and publications of 
learned societies. 

.\n illu'^trated supplemml, 1911, to the catalogue of 
scieiilific apparatus issued in 1910 by Messrs, lleynes 
Mathew, Ltd., of Cape Town, serves to show, incidentally, 
the salisfactory way in which the teaching of science is 
being developed in South Africa. The science teachers in 
Sou 111 African schools are now able to obtain locally the 
equipment and material necessary for their work. The 
present list shows that tliis firm is in a position to under- 
take the coiiipl(*te furnishing and equipment of laboratories. 

The Revista Tccnica del Ministerio de Obras Pnblicas 
of Venezuela for September contains a note on the calcu- 
lation of geographical coordinates and azimuths for a 
geodetic triaiigulalion on which a physical and political 
map of the country may be based. The values for 
Clarke’s ellipsoid of 1866 are used, and the Co.ast and 
Geodetic Survey of the United States is followed for the 
logarithms of the different constants involved in the com- 
putations. 

Among notices of forthcoming scientific books which we 
have received during the week may be mentioned the 
following : — Messrs. Methuen have in the press a book by 
Mr. R. ’Lydekker, F.R.S., entitled “The Ox and its 
Kindred.” Commencing with a discussion .as to the proper 
English name of the domesticated animal, the author gives 
a sketch of the structure and zoological position of oxen, 
followed by a history of the extermination of the wild 
ox, or aurochs. Accounts are also given of park-cattle 
and the chief domesticated breeds of cattle — British and 
foreign ; the book concludes with brief surveys of the wild 
and extinct members of the group. — Messrs. Kegan Paul, 
Trench, Triibner and Co., Ltd., are publishing under the 
title of “ North Sea Fishers and Fighters ” a work, by 
Mr. Walter Wood, on the developiiK-nl of the deep-sc.'^ 
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5ish* ri» v. I'lif' l>tu>k drills fully with llu* mm of th»‘ North 
Sr-a, and is i iiilM-llishi-d with colmir and pencil drawings 
and photographs. -Mr. William Lewis, of Duke Street, 
Cardiff, is publisliinj* for the C’ardiff Naturalists* Society 
ihr lir.st volumr of “ The Flora of Glamorj^an,” includinj* 
tin* >permapliytes and vasiailar cryptoj^ams, with index. 
Th*- work lias hem pn pared under the direction of a com- 
mitter ut the Cardiff Naturalists’ Society, and is edited by 
Prof. A. H. Tiow. 

Oi'R ASTKUMJMICAL COLUMy. 

nK<M.»Ks’s Co.MEr, lyiit. — In addition to the ordinary 
cometary spei trum, M. Hosier finds radiations at A\ 407, 
4 li 5. 401, and in the spectrum of the head of Brooks’s 
cmiiri. A longer exposure on September 25 showed also 
till' tail radiations, and it was si'en that AX 401, 425, and 
450 exr« iule<l some i ' ^o' into the tail, while the radiation 
at A 470 e\t ended for not more than 30' 

Prof. Inii^iiez, descrihinj* the photoj^raphs secured at the 
Madrid Ohservalory (Comptrs rcudus. No. 17, October 231, 

11 cords s,. vm condensations in the spectrum, viz. AA 555, 
514. 472, 440, 423, 4i(^, and 3SS. But the fourth and 
sixth are multiple, the wave-lengths of their components | 
440, 434 and 432 and 410, 407, 4(15, 404, and 402 j 
respectively: a 3.SS is doubl 

'I he cometis still visible near the horizon, south e.ast, 
ju'^t before da\ break ; but, as will be seiMi from the foliow- 
iiiii' ' pleuieris, b\ Dr. Kbell, the southern declination is 
increa>inj4, and the comet, recedinj4 from both sun and 
■ arih, is becominfj fainter 

Ephemeris 12/i. M.l\ Ucrlin. 

i(irut;) 5 (true) ^ Ion 

N .v. S ... 12 43-9 ... - 9 48*9 ... 97531 ••• 00263 ... 3*9 
12... 12 51-6 ... -14 10*4 ... 9 7918 ... 00558 ... 4-2 

,, 16... 13 03 ... -18 3-6 ... 9’83I7 ... 00824 ... 4*5 

,. 20 ... 13 •9-4 ... 21 317 ... 9 8709 ... 0*1063 ... 4*9 

Bokuki i.v’.s Co.MKT, tone, .tNi) WoLr’s Comet, 1911a.— 

A telf «^ram from Dr. Meyermann to the Astronomischc 
Sachriclitcn announces that Borrelly’s comet was observed 
at Tsinjitau on October 20. It was elongated, about 2' in j 
diamet»'r, magnitude 10, had no tail, and was very 
hidistinct. 

M. Kiimensky gives ;in cphemeri.s, e.xtending to J;muar\ 

1912. for Wolf’s comet in No. 452S of the Asironontischr 
Stiihrichtiifi. Only foui observ.ations of this faint object 
during tb,#* present reiurn have \ei been reconled ; these 
give eornctions of the order of —0.5s. and - b" to the 
ephemeris. 'faking the magnitude on June 2()-5 as i4t>, 
as determined from Dr. Wolf’s plate, M. K.-miensky finds ! 
Tliat at no time this year will the comet be brighter than 
the fourteenth magnitude. 

Maks. — M. Antoiiiadi’s observations of Mars with tha 
large refractor at the Meudon Observatory commenced on 
.S» ptember 18, and a number of changes have alrexady been 
noted. Modifications of the colours of various parts of 
the disc, with an abnormal pallor of the “ seas,” suggests 
the presence of yellowish cloud in the Martian .atmcjsphere, 
such .as has been noted at previous oppositions. .\ large 
mass of white cloud completely veiled the region of 
M. Cimmeriurn, M. 'J'yrrhenum, and Hesperia on 
(htobrr 14. 'fbe cornplfde veiling of so dark an area as 
Nf. rvrrhenum h.as not been seen since i888, when the 
Series of (»bs«.rvations loinmenccd. 'I’he whiteness of I.ibya 
on 0( tober ir is attriliuled to overlying mist, which is 
trarisp.ar» nt wln ii viewed normally, but increases in visi- 
bility as tlv* line of vision Ivconies more oblique, i.e. as 
the area approaches the terminator. A very bright 
terminator projection, probably due to cloud, was a very 
prominent feature of the regions north of Tcaria from 
loh. 5bm. t(j iih. 25m. on October 14; terrestrial cloud, 
then stopped observations (Astronomischc Nachrichten^ 
No. 4532). 

'fiiK Sun’s I-Inekc.y Sr»E(/iKUM and Temteraturk. — I n 
No. 3, vol. xxxiv., of The Asfrophysical Journal Mr. 
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.Vbhott diMUsM*?. the distribution of eiargy in tin* sun’s 
.spectrum ;is derived from the spcctro-bolomelric observa- 
tions made at .Mount Wil.son, Mount Whitney, and Wash- 
ington during 1903-10. He dismisses at length the various 
possible errors and the conditions which might modify, 
more or less, the deiiv(.‘d result.s. The distribution of 
energy outside the ;ilinosphero is t.abulated, and the energy 
is shown to reach a sharp maximuni at about 0-470 /x ; a 
tabic of atmospheric transmission coofficicMits is also given. 
The nsults appear to be independent of the observing 
station, but sensitive to the char.'icter of the spectroscope 
used, and litth^: wi'ight must ht^ given to v.alues for wav«*- 
Icnglhs beyond 0-40 where glass prisms arc employed ; a 
quartz-magnalium system was used latterly. 

Mr. .Abbott al.so discusses tlu* qiifstion of the sun’s 
temperature, and finds th.at the .sun’s elTectivc emission is 
comparable with that of a ‘‘ black body ” at Oooo® C. 
.absoIut»‘, although he co/i'^lders Ihi.s is nuKlified consider- 
ably, .and that the actual radiating l»Mnpcr.'iture is more of 
tln‘ iirdiM* of 7000° C. absolut 

A Dayi.kuit Meteor in Souiii .Vruu \. Some iucounls 
nf a wonderful meteor, which provided .i .‘striking specljule 
some time brdore noon on August 24, are’ recorded by Mr. 
Inm s in Circular ii of the 'IVaiisvaal Obsf*rvator\ . I he 
ph»nomeni)n was sefai by several persons located near 
Potchefstroom ; but the reports are not strietly in aee«»rd- 
iTnce. Mr. limes suggests the possibility of (be si-vcral 
oliservers having seen portions (»f .a broken-up mi teor of 
such brilliancy as to arrest tln-ir .attention in full sunlight. 
Mr. Ingham, chief engineer of the Rand W.afer Jk);uil, 
e«,timatos that when he s.aw it the meteor was not more 
than 400 N.ards dislanl, had a head 5 or (> iiiehes in 
diameter, .and a n.aiiie, like (hat of burning soilinm, esiend- 
ing some 12 to 13 feet from the head. No “ lind 
recorded. 

'I’liK Period and Fpoiii of t>S u Hkrculis.— In No. 452!) 
of the Astronomisrhr Sachrirhten Dr. llertzspiung dis- 
cusses the long s.-ries of observations of tlie v.ariations of 
<»8 It llerciilis maile by J. I', j. Schmidt during t 8(»9-79. 
He finds for the period 2 05io27d., which .agrees with the 
speetro.scopic resnlls, .and for the commencing epoch of 
chief minimum, taking the mean of Sehmidl’s .and recent 
ohserv.alioiis, J.D. 2410102*321 M.'I'. Greenwieh. 'I'he 

period shows no .apparent variation. 

'I’lIK .AsIRONOMICAI. Soi'lMY OF BARCKf.ON A. — (3ne of iii. 
objects of this society, upon which speci.al stress was l.aid 
at its foundation in Januarx, 1910, w.is the provision of 
a public observatory where members might meet on fine 
evenings to .study celestial phenomena and to discuss 
points of .astronomical interest. It is pleasant to record 
that the primary object of the promoters has been realised 
very unexpectedly, and witliout cost to the society, in 
such a manner that wathin the next few w’eeks th- 
members wa'II be in absolute? possession of a well-equipped 
observatory. Senor Rafael I’atxot y jubert has olTered 
to present his observatory and instruments to ihf’ society, 
.and, needless to s.ay, the offer has been accc’pfed. This 
establishment, thr* Ob.servatori ('atal.a, is situated at San 
Feliii de Guixols, in the province of Gerona, and in import- 
ance stands next to the observatories of M.adrid and San 
Fernando. The whole e;;t.ablishment will be removed 
immediatelv to Barcelon.'i, where it will be re-erected on 
the roof of one of the public buildings. 

'I'he instruments include a double equatorial by Mailh.at, 
visual and photographic, walh .apertures of 8? inches .and 
focal lengths of 10 feet and 7 feet 9 inch(?s respectively. 
A complete, set of accessories of precision is included in 
the gift — spectroscope, micrometer, camera, electric pen- 
dulum, and azimuthal theodolite. Anne.x(?d to the observa- 
tory in its new position will he a room for mc’etings of 
the society, library, photographic laboratory, 8:c. I’repara- 
tions for the public lunar exhibition, which wall be held 
in Barcelona in May, 1912, are being pushed forw\ard 
rapidly, and already many promises of assistance have been 
received from all ])ar(s of the world. The exhibition will 
be held in the University buildings, under the honorary 
presidency of the rector, Baron de Bonet. The executive 
council of the society invites the cooperation of seleno- 
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ijraphf'rs of all classes in order to make this exhibit ion, the 
first of its kiiid, a success. All comniunications should be 
addressed to Senor Don Salvador Raurich, Calle (nan Via 
Diafjonal, 402, 2”, Harcelona, Spain. 

Tin- Mac.nhudks or Kk.iii Y-iiioirr Siaks in Coma 
IhKENici-s.- In No. 43 Cvol. iv., 7) of the Mitieiluuj^rn 
tin- yiholai-Ifaul>tstcniwaric zit PuUcoiua llerr Beljawsky 
.fives the resultinif niaj^nitudes obtain(‘d Iroiii the measures 
of two plates exposed in March last on the Coma Berenices 
• M'oLip. I'he inaf^nitudes were determined by comj)arison 
with Stars t)r the Pleiadf.s j^roiip, taken on the same plates 


iMtUeell rxposures 


on the ('oma Berenices ffroup. Com- 
parinji his ‘ final maj^nitiuh's 
with those obtained by 
Pickerin^^^ M. Bidjawsky 
finds that there is a distinct 
eoniKM tion betw(*en the differ- 
ence Beljawsky-Pickerino and 
the spectral class of the stars 
concerned; the difhTenee in- 
ereasi'-; from (lass A (o-3«S) to 
class K (0-.S4), and the in- 
cn^asf? is probahly due to a 
difference in the scale of 
lihotographic maj^niludes. 


TfIK A'/iir BOTAMCAJ. 

LABOBATORIhS OB 
THE IBWIVERSITV 
OB MANCHESTER. 

new bolanical labora- 
tories of the Cniversily 
of ]Manch(.sler wen' oj)ened 
by Dr. D. II. Scott, K.k.S., 
on Friday last, November 3. 

I'he new block of buildinf^'. 
consists of four main lloors 
with two mezzanines, and is 
planned so as to give ade.. 
quate accommodation for the 
vai'ious branclu's of botanical 
science. 

For palijeobotany, the study 
of which is so closol\ 
associated with the' nanif? of 
the late Prof. Williamson, 
the first professor of hotan\ 
of the Owens Colh'ge, a room 
is set apart on the ground 
floor, close to the entrance on 
the south side of the build- 
ing ; while on tlu' nortli is a 
well-lighted laboratory for 
thirty junior students, ('on- 
ne('if>d directlv with the larger 
elementary laboratory in tin* 
main building, which is cap- 
able of seating forty more 
students. On the first tloor 
is a large research labora- 
tory, opening into the senior 
laboratory. 

The second floor is devoted 
entirely to the Cryptogamic 

D(‘partment, which owes its endowment to the munillcf'nt 
It'gacy of the late Prof. Barker. Tn addition to providing 
facilities for researches of a purely scientific nature, the 
Barker Laboratory will be available for inquiries connected 
with agriculture, such as investigations into diseases of 
plants caused by fungi and bacteria. 

On ^ the third floor the laboratory for plant physiology 
occupies the gable end of tbe building, being designed so 
as to possess both north light for microscope work and 
south and west light for experiments requiring direct sun- 
l*ght.^ Such experiments can be made cither in the labora- 
tory itself or in the greenhouses, which occupy the whol 


housi s mi* divided so as to have both a liot ;md moist 
and also a cooler and drier portion. 

'l 1 ie new botanical block is (*ntirely deV(jled lo l.-ihoratory 
at'commodation, and does n^t contain any li.'Cluro-rooms or 
museum gallerit's. 'Ihe facilities for botanical work in tin- 
Univi'i'sity aia* added to by tlu' experiiiKMital grounds and 
greenhouses on the J^i*hrens Fstale, Fallowtield, whii'h 
supply both the need of e(‘on()mic bot.'ijiy and zoologA . 
Here experiments in plant bref'ding have been in jirogres'.. 
for some time past, as \\r*ll ;is investigations on conditions 
of cultivation as affecting the developm»Mit or prevention of 
certain plant diseasi-.;, and the testing of varieli«*s of culti- 
vated plants supposed to be immum* to dise.as.-. 
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New Botanical hafjoratoi ics. University of Manchester. 


[JC. Uincent IVati/. 


extent of the south front of the top floor. 
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At the opening ceremony on Friday, Novi'inber 3, the 
\'ice-(dianccllor (Sir Alfred Ilopkinson) welcomed the 
guests, and after referring to the need there had been for 
securing adequate accommodation for the teaching of 
botany in the University, and the steps taken by tlie 
council of the University to meet the requirements of the 
growing department, invited Dr. Scott lo open the new 
building. A ceremonial key was presented to Dr. Scott by 
the architect, Mr. Paul \V^alerhouse, and, after the door 
had been unlocked, the building was declared open, and 
was inspected by the visitors. 

Later in the afternoon Dr. .Scott delivered a short address 
to ihe friends and stiub'iits of the University, and spoke 
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in appreciation of the work of the first professor of hotanv 
in the Owens College, the late Prof. Williamson. ^ ile 
din-cted attention to the fact that during the sixty years ■ 
which had passed since the * foundation of the Owens : 
College there had been only two professors of botany there. . 
Williamson was the first, and the second was the present 
occupant of the chair, Prof. Weiss. Recalling the facts 
ol Or. Williamson’s life, Or. Scott reminded his audience 
of the many-sided character of the former professor of 
botany, and also specified in d»‘tail the work done by 
Williamson. He took a leading part in bringing home to 
'scientific people the importance of those fossil remains 
which show structure. Fossil plants are preserved in two 
i|uiie different ways. On one hand we have the mon^ 
lamiliar kind of specimens in the form of casts or*! 
impressions which show the external form — often very I 
beautiful — or organisation, but not the structure. On the ' 
otIuT are specimens, usually very fragmentary, showing 
little or nothing of external form, but showing the struc- i 
ture, often beautifully preserved. It was upon the latter 
form of fossils that all Williamson’s later work was done. : 
'j'hc fine building now completed is a worthy expression of ^ 
the progress of the study of botany in Manchester, which 
has now becoim* one of the greatest centres of botanical 
teaching in the kingdom. 

The ceremony concluded with a vote of thanks to Dr. 
Scott, proposed by Sir Edward Donner and seconded by 
Prof. Weiss. 


PLAGUE J\ EAST ANGLIA. 

A FTF-R a period of qui(?sccnce lasting for just over a 
year, plague has again appeared in East Anglia. 
Hetween December 12, 1906, and January, 1907, there were 
several cases of what was supposed to be pn(?umonia in two 
adjoining cottages in the parish of Shot ley. There were 
ihpv- cases in one housp, two of which were fatal, and five 
rases in the other, of which four wore fatal. It is believed 
now that all these were cases of pneumonic plague. Tn 
January, 1910, two persons die d at Trimlev, exactly opposite 
Sholley, on the oilier side* of ihr Rivi.r ()rw<ll, from a 
iliseav* now believ(‘d to have been plague. In September. 
1910, four persons ditjd in two adjoining cottages in ih«- 
village of Freston, six miles from Shotley. On October m 
last a seaman was admitted to the sick quarters of tln’ 
Shotley Royal Naval Barracks, Suffolk, and subsequcnily 
develofied symptoms of pneumonia. His sputum was 
examined, and plague bacilli were found. Although there 
is no certain proof of the source of infection, it is believed 
he caught the plague from a rabbit he skinned, and that 
in so doing he cut his finger. This event is not .iliogcther 
unexpected, as it was known some weeks ;igo that rats in 
the Samford Hundred — the district enclosed by the Rivers 
Orwell and Stour — were again plague-infected ; and ;i 
vigorous campaign against the rats is being pursued. 
When the epidemic occurred last year competent authoritii s 
warned the Local Government Board of the need for con- 
certed and widespread action for the extermination of rats 
in the infected district and the delimitation of the infedetl 
area. 

According to the Iafe>,t report, the authorities in the 
Samford district are I. iking < v» ry precaution in the w.ay of 
destroying rats. As the result of the suggestions of th** 
Local Government Board, it is now proposed that rat- 
catchers shall be employed in a number of parishes. I'he 
public will still receive 2d. for every rat killed. Returns of 
rats killed showed that hundreds were being destroyed in 
some parishes ; in others there were very fe.w to kill. The 
I.ocaI Government Board proposes that concerted action in 
regard to the plague should he taken by all the neighbour- 
ing rural and urban authorities, and it also advises the 
appointment of a special officer to supervise the destruc- 
tion of rats. It is to be hoped that, in addition, arrange- 
ments will be made for a bricteriologiral examination of a 
large proportion of the r;^ts captured, for this procedure is 
required in order to ascertain the prevalence and area of 
infer! it»n. The r.'ibbits .and han^ also should be subjected 
to » xhmination. 
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CONGRESS OF THE UNIVERSITIES OF THE 
EMPIRE (ujiz). 

A T a meeting of the Home Universities Committee of 
the congress, consisting of the Vice-Chancellors of 
the universitiis of the Ihiited Kingdom and other repre- 
sentatives, held on Saturday, November 4, the programme 
of subjects for discussion at the congress in July, 1912, was 
settled. 

The meetings of the congress will be held on July, 2, 4, 
4, and 5, on four mornings and two afternoons. There will 
be, in addition, a business meeting. 

The subjects for di.scussion LjU under two lifads, and .in- 
as follows : — 

I. — Universities in their Relation to one another. 

(1) Conditions of entrance tt) universities and the possi- 
bility of equivalence and mutual reeognition of entraner 
tests to degree courses. 

(2) Interchange of university teachers ; conditions of 
interchange. 

(3) Inter-univcrsity arrangements for post-graduate and 
research students. 

(4) Ouestion of div'ision of work and specialisation among 
univei sitics. 

(5) 'file establishment of a central university bureau ; its 
eon.stitution and functions. 

11 . — Universities in their Constitutional Aspects and in 
their Relation to Teachers, Graduates, and Students. 

(O The relation of universities to tidupc.al .and i»ru- 
b'ssion.al education and to < (lucation for the public ser\ ices. 

(2) Provision of courses of study .and i.-xaminations for 
other than degree students, including university extension 
and tutorial class work, and specialised courses bolli of .a 
general and tecimical charactia* for students engaged in 
professional, commercial, .and industrial pursuits. 

(3) The representation of teachers and graduates on the 
gov(‘rning body of a university. 

(4) Action of universiti(‘s in relation to the after-careers 
of their students. 

(5) The position of women in universitii s. 

(0) 'fhe problem of universities in th«? East in regard to 
their influence on characKa* and moral ideals. 

(7) Residential facilities, including colleges and hostrls. 

rpon some of these subjects it is Iio|)».il ih.al b\ coopi r.a- 
tion Ix'tween llie universities some action m.av be possible, 
e.g. sueh subjects as the extent to wliicli iiniversilii's may 
recognise eai-li other’s entrance examinations, f:ieiliti»s tor 
posl-gr;iduale students from i>ther universities, interchange 
of professors, &c. Then? an- other qiifstions u])on which 
most, if not all, of the universities will h.ive talon ‘Jome 
action and obtained some experi»*nce, such as the relation- 
ship of universities to colleges associated or frderaleil with 
them, the position of womi'O in imlv«-rsii i.-s, provision for 
students other than degree students, &c. Upon thesr ques- 
tions wh.at is wanted is a summary of tlie expi'rii iice of 
each university presented in a way that will be us» ful for 
eomparison and will furnish a body of inform.'iiion of 
permanent value. Aerordingly, in addition to tin* ‘»ubjects 
for discussion, other subjects have been s»*1i (’Lc(I upon which 
each of the fifty-one universities is asked to prepare a 
memorandum. These memoranda will be printed before- 
hand and issued to members of the congress. 

It has been derided that, in addition to the di‘legat«'«s, of 
which f?ach university is entitled to appoint not more than 
four, invitations to be present, with the right to speak at 
the meetings of the congress, shall be issued to a ( ertain 
number of selected persons. It has bc?en decided that no 
resolutions will be submitted at the ordinary meetings of 
the congress, hwt a special business meeting, confined to 
delegates of the universities, will be. held to deal with 
ex(?cutive business. Tn .addition, associate membership of 
the congress will be open to all who may desire to join on 
payment of a fee of loy. 6d. 

ROTA NV~AT~THE~nRlfl^^^ TION, 

''PO suit the convenience of members of other sections, 
^ the president (Prof. F. E. Weiss) delivered his open- 
ing address at twelve noon on Thursday, August 31. The 
.address has already been printed in full in Nature 
f September 21, p. 395). 

In recent years Section K has frequently shown a 
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tr^iidoncy to specialise at particular meetings, v.g. in 
ph\.sioiogy at Dublin. This year an internaliuiial pliMo- 
geographical excursion had been arranged to visit the 
Hriiisli Isles during August, and to conclude with the 
British Association week at Portsinoiilh. The advent of so 
• nanv eminent foreign phylogeograplu'is predetermined that 
the bias of this year s meeting should be ecological. Field 
e.\( Lirsions, thereforxr, fornu d a prominent feature of the 
programme. The localities visited included Kingley Vale 
(y»‘\v woods), the New Fonist (heath, valley-moors, and 
woodland), Southampton Water (Sparlina association^), 
and Uitcham I’ark (bccch-wood, &c.). Jn addition to tin- 
excursions, there were two discussions and a number of 
individual papers dealing with phytogeographical subjects. 
'Ihese may be taken first. 

'I'hc Kclalioii of the Present Plant Population of the 
British Isles to the Glacial Period., 

A joint meeting of botanists, geologists, and geogr.aplif-rs 
w;is arranged for Monday morning, September 4, the suh- 
jet t under discussion being the n-lalion of the present plant 
population of the British Isles to the Glacial period. 

The discussion was opened by Mr. Clement Rr-id. 
F.R.h., who lirst gave a brief historical summary, .and 
th'-n proceeded to discuss some of the problems whic h par- 
lirularly need solution. The first question is, “ Arc any 
of our plants survivors that managed to live through the 

:dfl of the Glacial period in some warm nook in Britain? 
This ho answered in the negative, except in the case of 
certain arctic and alpine species, which thus, he believe 
form the oldest element of the British flora. Discussing 
(with the aid of specially prepan^d maps) the distribution 
of ice during the period of maximum intensity of cold, he 
concluded that the whole of the temperate flora must have 
bt< n swept away as completely a.s the celebrated volcanic 
e-^uption of ifi<S3 dx'stroyed the veget.'ition of Krakatoa. 
Dealing now with the question of rcimmigration, he could 
find no evidence for the existence of post-glacial land- 
bridges connecting the mainland of Great Britain with 
cither the Scilly Isles, Ireland, or the Continent. Mr. 
keid then mentioned some of the well-known peculiarities 
of distribution in our flora, especially the cases of the 
Pyrenean, Atlantic and (Germanic elements. Most of thcj 
species composing these elements are not really maritime 
plants, though tliey have a marked coastal distribution. 
This he explained as due to their comparatively recent 
introduction from the nearest continental shores, the lapse 
of tinu; Ix'ing such that the slow process of spreading 
inland has only as yet extend^’d a few miles. Mr. Reid 
strongly urged th(? vi«nv that chance introduction of setnls 
(e.g. by birds driven by exceptionally strong gales) during 
thousands of years explains the existing peculiarities of 
geographical distribution in a way that no changes of sea 
or land or climate will do. 

The president then read a letter which Mr. Reid had 
received from Dr. A. R. Wallace, F.R.S. Dr. Wall.ace 
said that he was firmly convinced that plants had grfat 
powers of distribution over the sea, in rare cases even 
for thousands of miles. Referring to the flora of the 
Azores, he said “ there is absolutely no doubt that the 
whole of its plants have been gradually introduce<l during 
the latter half of the Tertiary period, over a width of 
ocean of about 1000 miles.” But he could not accept Mr. 
Reid’s view that the whole of our flora had been ex- 
terminated. “ Temper.ature is only one of many, very 
many, factors that determine the distribution of species ; 
and it is also certain that at the southern limit of the ire- 
sheet the winter temperature may have been quite mild 
enough to support a large number of our species.” Dr. 
Wallace added that the covering of snow during the winter 
niav have been .a compensation for the low temperature. 

Pr. Scharff discussed the problem from the zoological 
point of view, dealing principally with the larger mammals 
living in Ireland in present and past times. From the 
evidence of animal remains in the Irish turf, marl and 
cave deposits. Dr. .Scharff maintained th.at many of the 
larger herbivores, e.g. Irish elk, reindeer, &c., survived in 
Iremnd during the Gl.acial period. As these animals would 
require an abundant supply of vegetable food, he differed 

om Mr. Reid a.s regards the survival of both animals and 

nils in Ireland during the cold of the Glacial period. 
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Dr. O. Siapf, F.R.S., expressed his agreement with the 
op«.-ner’s view as to the extinction .and reiiiimigration ol 
the temperate flora of the British Isles, but opposed tin- 
view that the curious distribution of the American, 
.Ul.antic, and limestone ('U.'iqents is due to chance introduc- 
tion of seeds from great dist.anccs. He described the 
present distribution of the American and Atlantic plants 
in question, and pointed out that in both cases there 
existed (if the different species composing the two groups 
are considered) such gradations of discontinuity as to con- 
n#*ct the extreme cases with crises of almost continuous 
areas. These extreme instances of di.scoiitinuous areas, 
then, would merely represent the last phase of disintegra- 
tion. Dr. Stapf concluded by emphasising the imporlaiice 
of prc.serving and coordinating all records (of rare finds, 
&(*.) which bear on the history of the flora of the British 
Isl.-s. 

Prof. C. Sclirbler di-alt with the theories of Nathorst 
and Brockman with regard to the post-glacial history of 
the Swiss flora, lie alsi» pointed out that new ovidencr 
has accumulal«-d showing tlie great import ;inct! of wind 
as a factor in the dispersal of plants in the Swiss Alps. 

Mr. Wright directed attention to the presence of deeply 
submerged forests and peat-beds in the southern half of 
the British Isl(?s. 'Ihis indicates, though it scarci-ly proves, 
that a land connection with the Gontinent existe-d in post- 
glacial timiis. This connection seems to be demanded for 
the entry of the larger mammals which have found their 
way into England and Ireland since the Ice age. The 
*vid« nce as to the total extinction of all life on Krakatoa 
has been questioned on the ground that seeds may h.ave 
been preserved in the old surface deposits beneath the 
mantle of ash, and subse-qucntly exposed for growth by 
the rapid formation of r.'iiii gullies known to have followed 
the eruption. 

Prof. P. F. Kendall ‘ entirely .agreed with the con- 
clusions t»f Mr. Reid, and instanced the case of the Isle of 
Man as indicating on a small scale what has probably 
happened in the British Isles as a whqle. 'fhe Isle of 
Man presents a great variety of topographical, hydro- 
graphic, and other features, and thus offers conditions 
lavoiirable to the maintenance of an equally v.iried flora 
and fauna. But the island is remarkably poor in the 
number of species of both animals and plants. The <*x- 
planation seems cli-ar that since the departure of the gn;at 
ice-sheet the island has been repopulated by plants and 
animals introduced by chance agencies across the Irish 
Se.a. 

Dr. J. E. Marr, F.R.S.,' said it is generally admitted 
that after the great Ire age a period occurred which was 
marked by wide.sprcad steppe conditions. It is to be ex- 
pected that survivals of this period would persist in .areas 
not now under steppe eorulitions. He .suggested that a 
case of such pe’ sistence may be found in a group of xero- 
phytes growing on the Breckland.s of North Suffolk and 
South Norfolk. 

Prof. O. Drude pointed out that in attempting to solve 
a problem of this nature it was necessary to consider, not 
Gre.at Britain alone, but also the whole of middle Europe. 
During what is known as the Baltic Ice age, Piern excelsa, 
and even Ilymenophyllum, survived in Saxony. It is not 
impossible, therefore, that temperate forms, mingled with 
boreal, may have survived in the south of England. 

Dr. F. J. Lewis was of opinion that the evidence of 
submerged peat deposits and buried forests pointed to 
considerably greater changes of level, than those allowed 
by Mr. Reid. He .also thought that the conditions of 
Krakatoa were so different from those of Britain during 
post-glacial times that comparisons between thn two were 
unsafe. 

Dr. C. H. Ostenfeld thought that the importance of 
“ nunataks ’* has been overestimated. It is very difficult 
to be certain of whether a mountain summit has been 
glaciated or not. Dr. O.stenfeld maintained that the bulk 
of the temperate British flora had relumed bv means of 
a land-bridge, though he admitted that a few of the 
Atlantic and the two American species had probably 
arrived by chance. 

Mr. E. A. N. .\rber believed that land connections existed 

1 Prof. Kendall and Dr. Marr sent written communications, as they were 
unable to be present. - 
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between Knj^l.'nid and I'ranee, bolli before and alter the I 
main period of glaciation. j 

Dr. C. K. Moss thought it a mistake to confine attention 
to the loc«il “ Lusitanian ” species of west Ireland and 
south-west Kngland. HeUniging to the same distributional 
type are^ a number of halophytes, c.g. Linionium reticu- 
latum, Suaeda frutUosa, itc., which in Hritain are limited 
to the south and east coasts. These probably migrated 
from souili Kurope to Hritain ida the west coast of France. 
Bring salt-marsh plants, their seeds are probably carried 
by occiui drifts. This may explain their absence from the 
west coast of Britain, as the trend of the currents is in 
an easterly direction. 

Mr. G. Claridge Druce contributed to the discussion a 
.statf'inent of the appearance of species in isolated spots, 
c.g. Scirpus maritimus in Berkshire, and suggested that 
these wen* examples of chance dispersal by wind or birds. 

I he >ame was probably true of the rapid spread of Crepis 
titraxacifolia over Midland England during the last twenty 
years. 

Mr. Clement Reid briefly replied, and still adhered to 
his main contentions. M'ith regard to the possible survival 
of plants in Britain, not only was the land itself glaciated, 
but the surrounding sea was intensely cold. On the sub- 
ject of post-glacial connections with the Continent we 
cannot speak with absolute certainty, but he could find no 
evidence of sufllciently great oscillations of level to allow 
of their existence. The Irish peat-bog mammals referred 
to by Dr. Sch.'irflf are all good swimmers, and could quite 
Well have crossed a narrow strait. This concluded one of 
the best discussions which has been held under the auspices 
of Section K. 

The Principles of Constructing Phytogeographical Maps. 

.\ second discussion was arranged for Tuesday morning, 
September 5, on the principles of constructing phytogeo- 
graphical maps. 

Dr. C. F.. Moss, who opened this discussion, briefly 
traced the history of the recently issued British vegetation 
maps, and compared them with those produce<l on the 
Continent. Dr. Moss pointed out the uses, and also the 
limitations, of such maps. Tie emphasised the fact that 
vegetation maps are just as important as geological maps, 
^'et the latter are prepared and published bv a (iovernment 
department, while the former are left to the initi,ative of 
private individuals, who at present experience great 
difficulty in securing the publication of their work. 

IVof. C. Schrdter, who exhibited a fine collection of 
phytogeographical maps he had brought with him from 
Switzerland, classified such maps as follows : (1) auto- 

chorological maps, which show the distribution of 
ematic. units (genera, species, &c.); (2) synchorological 
or formation maps, illustrating tin: distribution of plant 
form.ations ; (3) epiontological or historical m.aps, giving 
the distribution of floral tdements and the history of their 
immigration ; and (4) fforistic m;ips, showing the division 
•of a country into botanical regions. 

Prof. O. Drude l;iid down certain important principles 
which should be observed in constructing phytogeographical 
mans. E.g. the colour scheme should be such as not to 
inir rfere with the general topography, which should be 
t k*arly distinguishable even in vegetation maps. Prof. 
Drude 'then proceeded to criticise the British maps in 
respect to certain technical details. He was followed by 

.Mr. .\. G. Tansley, who pointed out that most of Prof. 
Diude’s criticisms had been anticipated by the committee 
tor tfie survey and study of British vegetation. Many 
improvements had been adopted in the later maps which, 
as Dr. Moss had pointed out, still awaited publication. 

Dr. E. Riibel distributed copies of his vegetation map of 
the Bernina district in the Engadine. This map shows 
what can be done in the way of indicating on a single map 
such things as, r.g. in the case of woodband, not only the 
distribution of forest, but also the? proportion of the more 
important trees, the types of undergrowth. Sec. « 

Ecological Papers. 

Thursday was largely devoted to individual ecological 

papers. ^ 

Prof. F. W. Oliver, F.R.S., read a paper on the life- 
history of a shingle bank, in which he dealt with the con- 
ditions under which plants exist on maritime shingle 
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beaches. Most shingle banks are very mobile. This is due 
partly to the action of storm waves and partly to under- 
mining by percolating sea water. A passive condition is 
indicated by the presence of lichens, &c. The origin of the 
soil occupying the interstices of the shingle was discussed. 
The most important source of this appears to b(? the drift 
on the lee side of the hank. This gradually becomes in- 
corporated with the shingle during the slow landward 
march of the latter. Considered as a plant habitat, a very 
remarkable feature of a shingle bank is the rich supply of 
water with which it is provided, even in its upper zones. 
This feature requires further investigation. 

Prof. C. Schrdter next gave an illustrated account of the 
Swiss National Park and its flora. There are in Switzer- 
land at the present time four organisations working for 
the preservation of natural and prehistoric monuments. 
One of the results of this movc^mtmt has been the estiiblish- 
ing of a National Park, or reservation. This is planned 
to cover an area of 200 square kilometres, about 90 ol 
which have ;iln.‘ady been acquired. 

Prof. J. Massart, in a very interesting p.ape.r on phyto- 
geography as an experimental science, strongly urged the 
necessity for experiment as a method of attacking problems 
of plant geography. One (.‘xample mentioned was the case 
of certain moorland plants (e.g. Calluna vulgaris) which 
flourish in such an unusual habitat as the limestone p.ave- 
miMits of west Ireland. Wh}’ are these calcifuge sprci« s 
able to grow on limr^stone in Ireland? Is it because the 
climate is sufliciently favourable to enable them to with- 
>tand the deleterious effects of the calcareous soil? Or 
because the limc'stoiu' forms of these species are biologic 
r.'ices, analogous to the cases of some parasitic fungi? Or 
is it that certain competing species are absent from 
Ireland? This and many similar problems can only be 
.solved by direct experiment. 

The afternoon session was opened by Prof. H. ('. 
Cowles, who gave an illustrated account of a fiftcen-y<?ar 
study of the adv,ancing sand-dunes of Lake Michigan, 
'rhese <lunes are frequently 65 metres in height, and travel 
so rapidly that few of the antecedent plants are able to 
survive. Curiously enough, those which do so are not th<* 
more xerophylic species, but swamp pl.nnts and mesophytes, 
such as Cornus, Salix, Populus, See. The survival of these 
plants «lepends on their capacity to elongate and pioduce 
iH‘W adventitious roots rapidly. 

.Miss S. M. Baker, in describing the brown seaweeds of 
a .salt marsh, stated that all the brown seaweeds occurring 
near high-water level on rocky shores are capable of giving 
rise to marsh forms. .Such m.arsh forms are frequently 
characteri.sed by a spiral twisting of the thallus. 

Prof. R. H. Y.app next discus.sf‘d th<* causes which deter- 
mine the formation of hairs and palisade cells in plants. 
The results of many previous experiments show that, in 
general, palisade tissue, and the hairs on aerial .shoots are 
l>est developed under external conditions which either 
f.avour transpiration or hinder ab.sorption. The conclusion 
was arrived at that the initial stimulus leading to the 
development of these special cells is connected with a 
diminished water supply. But turgidity is a necessary con- 
dition for the actual growth of the cells. 'I'hus periodic 
fluctuations in the turgor of the cells concerned, such as 
will frequently occur during the alternation of day and 
night, m.ay play an important part. 

Dr. F. J. T.ewis rend a paper on the forest stages repre- 
sented in the peat underlying the moorlands of Britain. 
The author’s earlier researches on this subject are well 
Icnown. In this paper he g.ivc some of the results of his 
more recent work in the Hebrides and elsewhere. The 
paper was well illustrated by lantern-slides. 

.\ paper was communicated by Miss L. Baker and Mr. 
B. W. Baker on the plant associations of the district round 
Macclesfield. 

Mr. W. B. Crump, in an interesting paper on the water- 
content of acidic peats, dealt with the question of the 
water supply of plants growing on acid soils. Mr. Crump 
emphasi.sed the importance of considering the hUmus- as 
! well as the water-content when analysing these soils. He 
j contended that if the results of such * analyses be expressed 
by the ratio water-content/hunlus-content some indication 
is obtained of the amount of water available for absorption 
by the plant. 
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A further communication by the same author described 
some experiments on the wilting of moorland plants, in 
which he attempted to determine directly the physiological 
water-content of moorland soils. 

Palaeobotanical Papers, 

Friday morning was chiefly occupied by the coiiimunica- 
tioii of palaeobotanical papers. 

Miss M. Kershaw described the structure and drvolop- 
iiirnt of the ovule of a cycad, liowenia spectabilis, dealing 
particularly with the complicated pollen-chamber of this 
genus. Miss Kershaw, and also several speakers in the 
discussion which followed, compared the ovule with certain 
fossil seeds, especially 'J'rigonocarpon. 

Dr. M. J. Bfrnson read a paper on a new type of 
synangium, which she attributed to Ilcicrangium Grieviu 
The author maintained that the discovery of this early 
synangium affords support to the synangial theory of the 
seed. 

Ur. U. H. Scott, F.R.S., who followed, dealt with the 
structure and relationships of a rare Palitozoic fern, Zygo- 
pteris Grayi. I'his species possesses a five-rayed stellate 
stele, with internal xylem consisting of narrow tracheides 
embedded in parenchyma. Ur. Scott is inclined to regard 
this lypo of si^'le as an elaborated protoslele rather than 
a condensation of a more complex vascular system. 

Mr. II. Hamshaw Thomas gave a general account of 
recent researches on the Jurassic plants of Yorkshire. 
Amongst other things described were several new fossils 
found by Mr. Thomas himself, e.g, a new Bennettitalian 

flower” with microsporophylls as well as ovules, and a 
fruit-like body containing seeds. To the latter he has 
given llu? name Caytonia. The discussion which followed 
centred mainly about the probable nature of this apparent 
fruit. 

Prof. A. C. Seward, F.R.S., gave an account of the 
structure of a petrified Williamsonia coIlecJed by Hugh 
Millar in north-east Scotland, and figured by him in ** The 
'I'estimony of the Rocks.” The specimen, of which 
ections have been cut by permission of the director of the 
Royal Scottish Museum, Edinburgh, consists of a central 
conical axis bearing immature interseminal scales and 

eds, the whole being enclosed by linear bracts bearing 
numerous unicellular luiirs. 'fhe structure of the plant 
will be fully described in a forthcoming paper. In com- 
nu nling on this paper in the discussion. Dr. Scott re- 
marked that We know nothing at |)resent about the young 
stages of the ovules in any Bennettitales. 

From the examination of serial sections through entire 
boulders of calciferous sandstone from Pettycur, Miss 'I'. 
I.ockhart was led to results which confirm Dr. Gordon’s 
view that petrifaction of the plant remains in these boulders 
occurred in thermal pools. 

Cytological Papers, ^c. 

f^vtological papers, &c., were taken on Friday afternoon. 

I he first paper was one contributed by Dr. A. .A. 
Lawson, on nuclear osmosis as a factor in mitosis. 
The results obtained by the author are at variance in 
several respects with those of previous observers. He 
finds that the nuclear membrane does not break down and 
disappear, but persists as a permeable plasmatic membrane. 
During mitosis, the nuclear sap diffuses through this mem- 
brane, which consequently closes in around the chromo- 
sonips, the nuclear cavity becoming much reduced. The 
author further maintains that the spindle threads are 
merely a drawing out of the cytoplasmic reticulum by the 
receding membrane. They thus represent lines of tension 
in the cytoplasm. They neither invade the nuclear cavity 
nor aid in drawing the daughter chromosomes to the poles 
of the spindle. 

Hr.^ H. C. I. Fraser next gave a paper on the longi-’ 
tudinal fission of the moiotic chromosomes in TVeta Faba, 

A his paper was a continuation of one communicated at 
the Sheffield meeting. The chromosomes undergo longi- 
tudinal hssion during the telophase of the last archesporial 
division. The V-shaped chromosomes undergo a second 
longitudinal fission at the poles of the heterotype spindle. 
Both fissions are recognisable until the chromosomes pass 
on lo the homotype spindle. The second fission disappears 
during metaphase, but is again visible when the chromo- 
somes come into contact at the poles. 
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Mr. T. G. B. Osborn gave an account of the life-cycle 
and affinities of the J’lasmodi()phorace.'je. A cytological 
inv(istigation of the life-history of Spongospora sublerranea 
showed a very close similarity to that described for certain 
genera of tho Plasmodiophoracea’! by Maire and Tison. 
The chief difference was that in Spongospora a fusion of 
nuclei in pairs occurred after the akaryote condition. 

Mr. A. S. Horne followed with a paper on somatic 
nuclear division in Spongospora Solani, in which a peculiar 
form of karyokintisis was described as occurring during thc‘ 
early stages of the life-history. 

'rhe proceedings on Friday w'».*re terminated by a paper 
from Mr. A. E. Lechmere, on some West African fungi. 
Amongst others, a srri«‘s of inten.sting forms were isolated 
which apparently bflong to a new g(*iuis of Pyrenomycetes. 
Mr. Lechmere illustraied liis papc'r by photographs and 
also living cultures. 

The Senii-popiilar Lecture 

The sc?mi-popiilar leciure this year was given by Dr. 
Francis Darwin, h'.R.S., tin* subject being ” The Balance- 
sheet of a Plant.” 'J'he lecture was exceedingly interest- 
ing and full of apt illustration, and was much appreciated 
1 by a crowded audience. Dr. Darwin explained that th 
! ” balanc^'-sheet ” of the title referred lo the water supply 
of the plant. 'J'he lecture cannot be fully noticed here, but 
it may be mentioned that Dr. Darwin adduced some con- 
vincing exp(?rimenls of his own to show that Lloyd’s con- 
tention that transpiration is not regulat(‘d by movements 
of th(? stomata is contrary to fact. 

Miscellaneous Papers. 

Wednesday morning was occupied by a scries of miscel- 
laneous papers and reports of commiltees. 

I Mr. Manghani read a paper in which he gave the results 
of further work on the translocation of sugars by sieve- 
tubes. Thf* investigation had be('n extended lo Laminaria, 

I and crystalline osazones wete found in the cortical cells, 
sieve-lubes and hyphae of two species of this genus, especi- 
ally at the time of formation of the new lamina in 
L. digit at a. 

Prof. \\’. B. Bottomlcy dealt with the structure and 
' functions of the root-nodules of Myrica Gale. He con- 
cluded that tlvs ' nodules arc concerned with the assimila- 
tion of atmospheric nitrogen, as are those of Cycas, Alnus, 
and other plants. 

Another paper by the same author described somn experi- 
1 ments on the effect of bacteriotoxins on the growth of 
plants. An aqueous extract of manure was found to have 
an injurious effect on the germination of seeds and on the 
subsequent growth of the seedlings. The harmful effect 
, (which could be prevented by heating the extract) appeared 
! to be due to bacteriotoxins, probably of the nature of 
to.xalbumoscs. 

Mr. A. S. Horne suggested that the Cornaceie are poly- 
phyletic. This hypothesis is the result of a comparative 
study of the flower in the Cornacem and allied orders. The 
uniovular condition and other resf'inblances in the order are 
regarded merely as cases of parallelism, the evolutionary 
history being different in different cases. 

Sir Daniel Morris, F.R.S., directed attention to the 
recent and rapid spread of Oidittm eiionymi-japonicae in 
southern England, and urged that steps should be taken to 
prevent the mischief caused by this pest. 

Owing to the limited time available, and the absence of 
the authors, the following papers were taken as read : — 
the chromosomes of the hybrid Primula hewensis, by Miss 
L. Digby ; and a note on the flora of Shetland, with some 
reference to its ecology, by Mr. W. West. 

Keports of Committees. 

Reports were pre.sentcd by five research committees : — 
(i) The experimental study of heredity. TIv following 
summary of the report will indicate the scope of the work 
carried on. The experiments on the inheritance of double 
flowers have been continued. In the case of stocks, the 
results have now shown that this character is inherited in 
accordance with definite, though somewhat complicated, 
laws. Similar experiments have also been carried out on 
several other genera, chiefly biennials (carnation, holly- 
hock, &c.). These have now been carried to the third 
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THE PRESENT POSITION OF ELECTRIC 
STEEL-MELTING . ' 

"'HE moltiiifl of stool by means of elect ricily has passed 
the merely exporinieiital stage and becoiiio one of the 
commercial processes by moans of which steel is manu- 
factured for the market. It is not correct to say that it 
has emerged from the experimental stJige, however, as 
not only this process of stocl-making, but most other pro- 
cesses, are being continually experimented with and the 
results compared with one another by up-to-date and 
vigorous firms, not only for the new conditions that are 
always arising, but also for old and well-tried conditions. 

new demand arises or repeat orders come in, and the 
manufacturer must ask himself what kind of steel will 
best suit the purpose at the present time. Will Bessemer 
or open-hearth steel be most suitable to satisfy the demand, 
price, quality, and all other matters considered, and must 
it be acid steel or will basic do, or is it necessary or 
di'sirable to use crucible steel, or perhaps this new electric 
steel, to maintain or increase his profit or his reputation 
for certain goods? These are problems of daily occur- 
rmce ; and although the difficulties of the manufacture of 
<'loctric steel by various processes have been fairly well 
overcome, so far as making it to specification of chemical 
composition and mechanical tests is concerned, it is in 
connection with such questions as are indicated in the 
prt:vious sentence that it is still in the earlier experimental 
si age. .Ml other processes, however, arc more or less 
under such trials until they become extinct. The point 
need not be laboured, for many examples will come to the 
mind at once, .such ;»s the comparative merits for various 
purposes of Swedish-Lancashire and W’alloon iron, of mild 
steel and wrought iron, of acid and basic steel, and so on. 
The general impression gjithered from miirh conversation 
with users is that the arc-furnace product from slightly 
impure materials, purified to Swedish standard, just about 
takes its place by Swedish open-hearth and Bessf*mer steels, 
and that the induction-furnace product skilfully made from 
pure materials equals anything but the very highest quali- 
ties of crucible st«?els. These are very general statements, 
but they represent the writer’s present more or less 
intuitive opinions, and only time ran df'tormine whether 
tlvw are correct ; for the fact that steels are of certain 
chemical compositions and give certain mechanical tests 
i> not a final judgment, but the quality and length of 
,f*rvicr' given in actual use. The special feature of the 
H<^roult and Rdrhling-Rodenhauser types is that with an 
oxidising purification phosphorus can be eliminated to 
almost any extent that will pay, and after removing the 
slag, and forming another, by a reducing purification 
sulphur ran similarly be removed. 

The Kjellin induction furnace acts as a mclter of 
mat».»rials much after the manner of the crucible, and has 
one advantage over the crucible in that there is no absorp- 
tion of sulphur during melting. Recent experiments with 
cfwering slags spfrcially calculated by the writer to give a 
minimum of change in composition during melting show, 
according to a student’s preliminary analysis, compositions 
in the ingots practically equal to those by calculation from 
the constituents, a result better than expected, but still 
requiring thorough checking. The results at least serve 
as a t4xt for one fact that must never be forgotten. The 
f b'ctric furnace, of whatever design, will not make good 
steel automatically. The same metallurgical skill required 
b\ the older processes must be expended on the proper 
killing and finishing of the steel by whatever tvpe of 
electric furnace it is being melted, and the fact that in 
electric as in other furnaces bad steel may be made from 
good materials increases the difficulties of finding the exact 
place of any s(f*cl in the world’s work. Several cases 
where the electric steel has been found unsuitable, especi- 
ally in the earlie r days, have been investigated, and it has 
been found that the steel has been wrongly made. In 
other cases no such explanation could be given. Recently 
T had a long ♦alk with a man using large quantities of 
electric steel ; he could get great purity, but no better 
mechanical tests ; yet he found the electric steel gave a 
better life than his former steel, and so he used it. Here 

* Report ore^^entcH at the P''rtsnf>outh itteetine of the British .\tsociatioii 
(Section B) by Prof. Andrew McWilliain. 
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again another difficulty comes in as represented by tin.' 
fart that I did not think his ordinary steel was speciallx 
well made. 

One point of importance is that this production of 
. electric steel has introduced a new competitor into the field 
: by giving great impetus to the use of what is sometimes 
1 called white coal, namely, the great waterfalls, mostly far 
removed from eoal ; and much energy is now being used 
that formerly ran to waste, whilst the successful applica 
tion of electric power to tlie production of ch.arcoal pig- 
iron allows of a much reduced consumption of charcoal. 
The rapidly inen^asing price of charcoal in Sweden, owing, 
among other caiis(‘s, to so much of the wood being useil 
for making wood pulp for paper-making, is quite a serious 
situation, which this application of electric power may help 
to relieve. 

The whole subject of electrii: iron-smelting and electric 
steel-melting is attracting much attention. Several books 
have been published on electric furnaces ; and during 1900 
and 1910 many interesting articles on the subject have 
.appeared in the technical journals, and many papers have 
been read before the Iron and Steel Institute. At the 
autumn meeting of 1909 Mr. C. A. Ljungberg gave a 
papor on production of iron and steel by electric-smelt - 
ing processes. He mentioned the Kjellin electric induction 
furn.ac«* at liysinge, with which the writer had the pleasure 
I making with Sfr. E. C. Ibbotson a full week’s trial, 

I being still in work, making tool steel, special steels, self- 
hardening and high-speed steels, and others such as nickrl 
and chromium steels. The paper dealt more in detaik 
however, with the successful experiments on smelting pig- 
iron at Dornnarfvet by f‘lectrical means, and the resulting 
, s.aving in the proportion of charcoal used, 
j It will be only necessary merely to touch upon the 
! various principles used in the construction of el(‘ctri( 
j furnaces, as these are found in text-books and in the Pro- 
I ceedings of the Iron and Steel Institute. Having obtained 
an electric current, its energy may he converted into heal 
by putting a suitable rcsistanct* in its path, and the heal 
may be concentrated at any part of the circuit by making 
the resistance of other parts small in comparison. Tf th»- 
resistance be a solid or a liquid, tluMi it is callisl n*sistance- 
heating ; if a gas, arc-heating. If the liquid through which 
the current pa.sses is decomposed by the current so that one 
kind of matter goes to one pole and another kind to the 
I other pole, the liquid is called an elect roly I 

Vnnrftr.s of Electric Eitriiaces, 

The .Slassano furnace is an independent arc furnace. 
Three carbon electrodes arc used, between which' .arcs play, 
and the heat from the arc is merely used for heating the 
charge, partly by direct radiation and partly by refleetiorv 
from the dome of the furnace. 

The Il^TOult steel-melting furnace is a direct-arc type 
in which the charge forms one pole of the arc. Two 
vertical carbon electrodes come through the roof of the 
furnace and two arcs play, one between each electrode and 
the molten metal or slag beneath it, the current passing 
from one elerirode through the metal or slag and up 
through the other electrode. 

The GIrod furnace, like the II^*roult, is a direct-arc 
furnace, but one or more electrodes of like polarity an* 
maintained above the bath, and soft steel pieces (‘mbedded 
in the hearth of the furnace are in direct contact with the 
molten metal for the negative electrode. These lower 
pole-pieces are water-cooled. Large quantities of ferro- 
silicon, ferro-ebrome, &t., as well as of ordinary carbon 
and special .steels, are made in this furnace. 

I The Keller steel furnace is a direct-arc furnace, very 
I much like the H6roult, only instead of two electrodes 
coming down into one cavity they come into separate 
cavities, which are joined by the molten material of the 
bath. 

The Grdnwall is of the arc type, and the current enters 
by two electrodes through the roof; and when once the 
bath is heated, so that the lining becomes a conductor, the 
current from both electrodes passes through the lining^ to a 
graphite block underneath, and hence to a common wire. 

The NathusiuSf like the Gronwall, is a combined arc and 
resistance furnace. It contains three vertical carbon elec- 
trodes, arranged at the apiCes of an equilateral triangle. 
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and three steel electrodes similarly arranged in the bottom 
of the furnace, but covered by refractory material. Three- 
phase current is used, and it is claimed that the current 
flows from one top electrode to the others, from one bottom 
olectrode to the others, and from each top electrode to each 
bultum electrode. 

Kjellin Induction Furnace.- In this furnace, an example 
of which is in the metallurgical laboratory of the University 
of Shellield, and was shown working to the members of 
the British Association, the metal charge is placed in an 
annular hearth, almost like a steel-melting crucible in 
section, but in the form of a ring. The primary coil of 
t wen tv-four turns is placed in th(* centre round a core of 
laminated iron. The bath or ring of metal acts as a 
secondary circuit of a single turn, and the heat is thus 
produced in the* charge itself without contact with elec- 
trodes. In the Frick furnace the primary coil is above the 
crucible, and in the Colby round the outside of the crucible. 

'fhe Rdchling-Rodenhauser furnace is basj'd on the 
Kjellin principle, but has an important addition. In its 
•simplest form, for singlt;-phase current, there arc two 
grooves, or healing channels, corresponding to the annular 
crucible of the Kjellin, but these join to a central open- 
hearth, the whole hearth forming a kind of figure 8. In 
the central open-hearth all the distinctly metallurgical 
(Operations take pl.ace, so that this form can b(j used for 
refining work, for which the Kjellin is not very suitable. 
Not only so, but a distinct secondary winding is prcjvided 
In whicii a sec'ond.ary current is induced, .and these wind- 
ings are joined to steel terminal plates which are embedded 
in tile refractory material of the furnace at the ends of the 
■central hearth. At high temperatures the refractory 
material b(?comes a conductor of electricity, and thus the 
currents induced pass through the bath in lh(^ central 
hearth, heating it still further. 

'riu?re arc many others, some only on paper ; but these 
are the principal varieties that have been tricid with any 
considerable degree of success. The loss in melting is an 
important point, and I am informed that this .amounts 
about per cent, in tin? Kjellin, about 4 to 5 p<ir cent, 
in the Rdchling-Rodenhauser, and 7 to 8 per cent, in .arc 
furnaces. 

In considering the present position of the electric steel- 
melting industry regard must be had to the numbens and 
c.'ipacities of the various types of furnaces in work, not in 
work, and being built, although a complete survey should 
also take account of the nature and quality of the materials 
being made, for a furnace making a ton of high-spiicd steel 
should obviously be credited with more importance in the 
commercial world than one making a ton of steel for rails. 

I he i)n7gress in numbers and capacities and in output 
should also be considered. .So far as one could ascertain, 
about June, kjio, there were .about 118 furnaces of all 
types, of whi('h 70 were in use, 10 not working, and 38 
being built. 'I'here were 77 of the arc furnaces recorded, 
■of which 2() w(*re credited as Hdroult, 17 Girod, 13 Stassano, 
b Keller, and 0 others ; besides one furnace at Domnarfvet, 
Sweden, f(3r the production of 2500 tons of pig-iron per 
.annum, with one in Norway and one at Trollhattan, 
Sweden, both in course of construction, and each designed 
about 7500 tons of pig-iron annually. Of the , 
tieroult furnaces, the total capacity per charge of those | 
working was about 80 tons, and of those in course of con- 
struction about 50 tons. The Girod furnaces, the great 
competitors of the H< 5 roult, were recorded at about 38 tons 
T being built. Similarly, the figures for 

the Keller were 13 tons and 5 tons, and for the others 
20 tons and 13 tons respectively. 

induction furnaces, the Kjellin furnaces erected 
tot.alled fourteen, with 35 tons capacity; the Rdchling- 
Kodenhauser fifteen, with 30 tons in w’ork, i ton not in 
f 17 tons capacity being built ; all others about 

lo tons in work. That gave a total capacity of about 250 
tons for arc furnaces and 100 tons for the induction, 
35® per charge for all electric steel- 
melting furnaces. Pressure of other work has prevented me 
rom getting the latest figures from all the firms making 
e ectric furnaces, but T have obtained these from the two 
firms, viz. the H^roult and the Kjellin and 
oiniing-Rodenhauser, and in this connection would record 
«iy best thanks to Mr. Donald F. Campbell and Mr. E. C. 
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Ibbotson, respectively, for their kind help and trouble in 
getting me this information. Comparing the H^roult 
furnaces only, as an example, we have seen that in June, 
1910, there were twenty-nine of these furnaces with a 
cap.acity of 80 tons in work and 50 tons in course of erection, 
130 tons in all; whilst about June, 1911, there were forty- 
three fiirn.aces, with .a total cap.acity of about 242 tons 

The output of electric steel in Germany, the United 
Stab's, an(l Austria-Hungary in 1910 amounted to almost 
112,000 tons, which is an increase of 63,000 tons over the 
figures for 1909. These are the only countries for which 
the (ixact output of electric steel is published, but there 
is no doubt that the figures for Sweden, France, Belgium, 
and Italy would also show large gains. The increase will 
probably be more than maintained in 1911, as more than 
thirty new furnaces of various types should be started 
during the year, and many which only started towards 
the end of 1910 will put in a full year’s work in Kjii. 
England will also for the first time appear as a regular 
producer. Before the beginning of the pia^sent year the 
IhVoult furnace at Edgar Allen’s in Sheffield was the 
only arc onii in steady operation. In January three 
ll^roult furnai^es were commenced in Engl.and ; at Vickers’ 
and Thos. Firth and Sons’ in Sheffield, and at Lake and 
Elliott’s in Braintree, Essex. A Gronwall furnace, for 
demonstration and manufacturing purposes, also started 
at about the same time in Sheflield ; and the output of 
baigland for iqh should amount to about 13,000 tons. 
A 15-ton ll^roult furnace is to be creeled at Skinningrove 
shortly, and is expected to turn out 200 tons per day. 
About the same period Kjellin induction furnaces have 
been working s.atisfactorily .at Vickers and Jessop’s in 
Sheffield and an experimental furnace at the University 
of Sheffield. 

Great progress will be made in Germany with electric 
furmu'c^s during the next year, when Hi^'roult furnaces of 
25 and 22 tons capacity .are to be ('onstructi’d. At present 
the largest size are the two 15-lon lli'TouIt furnaces at 
S. Chic'.ago and Worcester, belonging to the United States 
Steel Corporation, who h.av(» recently .aixpiired the Ilif'roiilt 
patents for America, and will probably erect several more 
furnaces .shortly. 

The electric furnai*e can be usf*d either for melting 
scrap directly or in combination with sonu? other form of 
furnace*, in which ca.s<* it simply acts as a refiner. The 
m.ajorily of the recent furnaces have been employed in this 
way, in conjunction c‘ilher with Bessemer or open-hearth 
furnaces. The latter are usually of the basic tilting type, 
part of the charge being removed to the electric furnace 
after the pig is melted and th«? bulk of the phosphorus 
removed, leaving som»’ phosphorus and the oxygen and 
sulphur to be eliminated by the electric furnace. In this 
c.asc the time required for the electric furnac'e is from 
one hour to two hours, .according to fhe degree of refining 
required and the original condition of the steel when re- 
moved from the basic furnace. The power used varies 
from TOO to 300 kw. hours p(‘r ton. When cold scrap is 
mc'Ited the time required is about si.x hours, and the 
power consumption said to be from 650 to 750 kw. hours ; 
but really, all in, more probably 800 to i(X)o per ton. Of 
the forty-four IR*roult furnaces in operation or con- 
struction twenty-one are to melt scrap, twimty to take 
molten steel fr.)m the basic open-hearth, one from a 
Talbot furn.ace, and two from converters. 

Electric furnaces .are being employed in the following 
cases : — 

(1) 'I'o repl.ace crucibles. The gain is then one of cost 
of production. 

(2) For foundries. Electric furnaces are being used in 
many foundries. .\t Georg Fischer’s and Schaffhausen 
they are the only furnaces employed, and Lake and Elliott, 
of Braintree, are now making most of their steel electric- 
ally. 

(3) To replace Swedish Bessemer steel, and for steel of 
axle and tyre quality. 

(4) For weMless tubes. The Mannesmann Company 
has II^HiIt furnaces in Germany and Italy. 

(5) In combination with Talbot furnaces. Owing to the 
fact that the heat ficed not be .sufficientlv great for teem- 
ing on transference to the electric furnace, the output of 
the Talbot and the life of the lining and roof are said 
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to be largely increased. This will be ihe procodun! at 
Skinningrove for making rails. 

(6) Tor melting turnings, especially high-speed turnings. 
These make excellent scrap for the electric furnace. ; 
Nickel scrap can be melted without any loss of nickel. 

There are two aspects of the present position of a com- 
paratively new indiisir\. One is the progress made during 
the year, and an endeavour has been made to present that 
point of view. .Vnother aspect is the actual state of the ; 
industry at present, and that can best bo. judged by the 
following two tables representing the furnaces, capacities, 
and kind of work done by all the furnaces under the care 
of the two principal firms already named. A very interest- 
ing item in the induction-furnace list is the entry represent- 
ing the fact that the Kjellin furnace has been adopted for 
melting the metal for the manufacture of those delightful, 1 
though expensive, culinary vessels of pure nickel so much ; 
appreciated now. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Birmingham. — Recent appointments include : — Mr. J. E. 
Coates, special lecturer in physical chemistry, to succeed 
Prof. Alex. Findlay; Dr. E. P. Frankland, Mr. P. May, 
and Mr, Ernest Vanstone assistant lecturers and demon- 
strators in chemistry ; Dr. Thomas Yates, special lecturer 
in osteology ; Dr. J. R. Heath, lecturer in physiology. 

The council of the University has decided to increase 
from 25Z. to lOoZ. the annual grant to the Workers’ Educa- 
tional Association, which provides classes for working men 
and women. 

Prof. G. E. Hale is prepared to receive applications for 
the post of assistant in the department of stellar spectro- 
scopy at the Mount Wilson Solar Observatory. Practical 
experience of observatory work is desirable, and a know- 
ledge of physical optics and spectroscopy is essential. 

The London University Gazette announces that a bequest 
has been made to ” the governors for the time being of 
University College ” by the late Mr. A. R. T. Momber of 
certain shares of his estate. Under the benefaction a sum 
of 7000Z. will eventually accrue to the University. 

It is stated in Science that President W. H. P. Faunce 
has announced that 80,000/. of the endowment fund of 
200,oooZ. which Brown University is endeavouring to 
secure has already been subscribed. The General Educa- 
tion Board has contributed 30,000/., and eight gifts of 
5000Z., together with smaller amounts aggregating 10,000/., 
have been received. From the same source we find that 
Mr. ^Charles Scribner has given to Princeton University a 
completely equipped printing plant, provided at a cost of 
25,000/. 

An appeal for funds towards the establishment of a 
modern university in Central China at Hankau-Wuchang 
has just been made. The scheme is promoted by com- 
mittees representative of the Universities of Oxford, Cam- 
bridge, and London in this country, and of the Universities 
of Harvard,^ Columbia, California, and Toronto in Canada 
and the United States of America. During the three years 
which have elapsed since its inception the committee has 
been engaged in settling the lines upon which the Uni- 
versity is to be founded, in locating the most advaiUugcous 
site, in appointing the first president (Mr, W. E. Soothill, 
late principal of the Imperial University of Shansi), and in 
other essential preliminaries. An appeal is made for a 
c.apital sum of 250,000/. for the foundation of the Uni- 
versity, th(* purchase of a site, the erection and equipment 
of buildings, and the endowment of professorships. It is 
hoped that one half of this sum, 125,000/., will be the 
British contribution towards the project, and that the other 
half will be contributed by America. The gen(?ral basis of 
the University will be that of a teaching and examining 
body working in cooperation with a number of self-govern- 
ing residential colleges and hostels. The foundation of a 
university for Central China is desirable on the ground 
that in this way Great Britain and America can render to 
China at the present stage a service of incalculable import- 
ance and of far-reaching consequence. A seat of learning 
will thus be established in China which will be inspired by 
the best traditions of the cooperating Western universities. 
Donations can be sent to the Most Hon. the Marquess of 
Salisbury, G.C.V.O., 20 Arlington Street, London, W., or 
to the honorary treasurer. University for China, 22 Albe- 
marle Street, London, W. Cheques should be drawn in 
favoiZr of the “ University for China.” Further particulars 
can be obtained from the secretary, 22 Albemarle Street. 
London, W. 

The Education Committee of the London County 
Council at a recent meeting came to certain important con- 
clusions as to applications from the Senate of the University 
of London for maintenance grants in aid of incorporated 
schools and institutions maintained by the University. 
After reviewing the conditions in the various colleges, the 
following resolutions were eventually adopted : — ** That the 
Senate of the University of London be invited to prepar^ 
and submit to the Council a statement of the policy which 
It intends to pursue pending the publication of the report 
of the Royal Commission on- University Education in 
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London, together with an estimate of the additional assist- 
ance (if any) which may be required from the Council to 
enable such policy to be carried out.” “That, on receipt 
of the statement and estimate referred to in the foregoing 
resolution, the Council will be prepared to consider as to 
the amount of assistance it should give to the University 
during the academic years 19x1-12, 1912-13, and 1913-14; 
and that the Senate be so informed.” ” That the Council 
is not prepared, during the period of three years referred 
to in the foregoing resolution, to consider any application's 
for further maintenance grants either for the educational 
work conduc^ directly by the University or for the main- 
tenance of the incorporated schools ; that the Council does 
not undertake to continue, after the expiration of the 
above period of three years, any grant which it may decide 
to make to the University under the above-mentioned 
recommendations; and that the Senate be so informed.” 
The committee thinks it is of great importance that it 
should be clearly laid down that any grant which may be 
given will be strictly temporary. On the publication of 
the report of the Royal Commission the whole question 
of the future government and policy of the University will 
have to be dealt with, and, among other important ques- 
tions, th;it of the relation of the University to the schools 
which are at present incorporated will come up for dis- 
cussion. The London County Council, as the authority for 
higher education in London, should be able, the committee 
maintains, to impress its views upon these matters upon 
Parliament and the governing body of the University. The 
mo.st effective way in which the Council can impress its 
views is by means of its maintenance grants, and the com- 
mittee thinks that it must be made clear that the Council 
will bn in no w.ay pledged to continue any grant which 
it may decide to make to the University at the present 
time. 

Tiik annual meeting of the Association of Teachers in 
'lechnical Institutions was held on November 4. In 
moving the adoption of the report of the council, Mr. 
North, the president, directed attention to the evidence 
which had been given by the association to thc^ Royal 
Commission on the London University, emphasising the 
necessity for the formation of an autonomous faculty of 
technology within the University, and urging that the 
Imperial College of Science, the London polytechnics, and 
possibly some provincial technical institutions should form 
constituent elements of this faculty. In discussing the 
recent Board of Education circular relating to the new 
sclu?me of examination.? and grouped courses, he regretted 
the hasty manner in which the scheme of the Board had 
b»*en brought into operation. The circular .showed a lack 
of practical knowledge of the actual conditions of the work 
in technical institutions comparable with that displayed 
by the Board in the changes introduced last year in the 
matter of registration. Mr. North referred also to the 
steps which had been taken by the council in the direction 
of securing the presence of teachers from technical institu- 
tions upon all local advisory committees dealing with 
juvenile employment. In seconding the adoption of the 
report, Mr. Abbott, the, honorary secretary, pointed out the 
necessity for the association to continue its efforts for the 
development of technical education. At the present time 
technical education in England, if not actually on the down- 
grade, is stationary. The returns recently published by the 
Board of Education for the session iqoq-ro show that the 
number of day students in technical institutions is slightly 
lower than that in the previous session, while the number 
of evening students is practically the same. After the 
adoption of the report a discussion was opened by Prof. 
Schwartz upon the changes recently m.ade by the Board of 
Education with regard to the abolition of all^ first-stage 
examinations and the withdrawal of all examinations in 
certain subjects. He welcomed this change as one which 
would lessen the weight of external examinations, which 
have, up to the present, lessened the real educational work 
of the technical institutions. He advocated^ the replace- 
ment of the external examinations in Stage k by internal 
examinations in the case of the larger institutions, .and,^ 
possibly by groups of institutions for the smaller schools. 
The president of thov association for the year 1911-12 is 
Dr. J. Clark, rector of the Kilmarnock Academy, and 
director of technical education for Kilmarnock. 
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SOCIETIES AND ACADEMIES, 

London. 

Royal Society, November 2.— Sir Archibald Geikie, 
president, in the ehair. — Sir \V. de \V. Abney: 
Colour-blindness and the triehromatie theory of colour- 
vision. Part iii. -Incoinpletr eolour-blindnc^ss. The first 
part of the paper shows how, if an equation be formed by 
rays in known position in the speclruin to iriatrh a while, 
by normal vision and by the colour-blind, the two can be 
compared tf){^elher without special reference to the 
luminosity of the matched white. The lumiRosities of all 
the rays are known in the one case, and only two in th«^ 
second, and from the two matches the unknown deficiency 
of colour sensation can be calculated. Owiiift to the fact 
that large quantities of their white can be mixed with the 
colours without being detected by those incompletely colour- 
blind who have a small factor for one of their sensations, 
a very false interpretation of their colour-blindness might lx* 
arrived at by thr; method described above. If, however, 
the luminosity of the composite while and the matched 
white be carefully equalised, a full determination of the 
colour deficiency cun be arrived at by treating the equation 
somewhat in the manner described in part ii. of this sam»‘ 
subject, when a true result is obtained. 'I he lalt« r pari 
of the paper dealt with colour equations made from the 
rotation of discs; and it is shown that trust worth}' results 
can be obtained from their use so long as the. sensations 
stimulated by the pigments in the light in which they an' 
viewed are known in amount. The method of ascertain- 
ing the sensation composition of the pigments, and of thr 
light used for their illumination, is described. When once 
these are known, no further appeal to the spectrum is re- 
quired. The author recommends the use of a white light 
passing through a yellow substance, such as chromate of 
potash solution, as a viewing light, in which only tht? red 
and green pigments are required in the inner disc, the 
blue not being wanted. The “ grey ’* match becomes thus 
much brighter and is easier to read. — H. K. A. Mallock : 
Note on the iridescent colours of birds and insects. In 
this note reasons are given for the view that certain forms 
of brilliant coloration which occur in the feathers of birds 
and in the scales and integuments of insects are due to 
interference, and are of the nature of the colours of thin 
plates. Walter, in 1895, in Germany, and quite recently 
Michelson in America, have written on this subject, and, 
biasing their opinions on the behaviour of polarised light 
when reflected from the colour-producing surfaces, concludf' 
that the colours arc due to selective ahsorplion and ref1»'c- 
tion, and are akin to those reflected from certain anilin 
dyes ^ and from metals. The reasons against this view 
and in favour of interference are (i) that when any of 
these natural colour-produe.ing structures are penetrated by 
a fluid having the same refractive index as that of th«* 
material of which the structure is composed, the color 
disappears; (2) when the 'refractive index of the fluid is 
less, the colour does not disappear altogi'ther, but changes 
towards the red ; (3) (which is perhaps the most important) 
under mechanical pressure tlif' colours first change towards 
the red and then (as the pressure increases) disappear. 
The.se results an- what might be expected from a structure 
which produces interference, and it is diflicult to reconcile 
them with any other hypolhesis. The note is founded on 
observations, extending twer many years, on examples of 
this class of colour production taken from a considerable 
number of orders and genera, botli of birds and insects, 
and the nu-thod;; of examin.alion employed are shortly 
descrilw-d.- -K. R. Lewin : The behaviour of the infusorian 
micronuclcus in regeneration. When Stylouyehia myiilus 
is cut in two, so that each mcrozoon receives one member 
of the meganucleus and one micronucleus, both fragments 
exhibit^ in favourable circumstances complete regeneration. 
I his involves segmr-ntalion of the mcganuclcar member 
.md division of the micronucleus. If a portion of the 
cytoplasm be removed from the hind end of the animal 
without disturbing the nuclei, there may «H'cur during 
^ regeneration a division of one, usually the po*<terior, micro- 
nucleus. I he result is to furnish the regenerated 
infusorian with three micronuclei instead of two, i.e. the 
division docs not restore, but actually disturbs, the nuclear 
relations charieleristic of ihe race, ^^’l^en the regenerated 
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individual prociM'ds to fission, all three micronuclei divide. 
That an extra division can *be introduced into the normal 
cycle of mitoses shows that the organella is in a fit state 
to divide before the whole animal is ready for spontanedus 
fission ; that the supernumerary mitosis occurs during 
regeneration suggests that the stimulus causing the micro- 
nucleus to divide may be thi? condition of the surrounding 
cytoplasm which obtains during the constructive' activities 
of regeneration. The cases in which regeneration occurs 
without either of the micronuclei dividing can be supposed 
to be those in which either the micronuclei were not ripe 
for mitosis or the stimulus was not sunu-ienlly intense to 
evoke a division — by reason, <?.g., of regeneration occur- 
ring slowly, with no great intensity of constructive pro- 
cesses at any time. At the normal fission of the animal, 
when all the micronuclei present divide, there is a general 
formation of nt?w parts quite com|)arable with the localised 
activity in regeneration, and accomplished, it is natural to 
suppose, with much the same condition of the cytoplasm, 
'rhe normally occurring mitosi's, and those taking place 
during regeneration, can thus be brought under one point 
of view. — F. Hayden and W. 1 '. Morgan : An inquiry 
into the influence of the constituents of a bacterial 
emulsion on the opsonic index. These experiments, so far 
.as tln*y have gone, show that in the technique of the 
estimation of the tubercle opsonic index the quantity and 
character of tht* contents of the bacterial emulsion must 
be t.aken into account, and that the chief factor influencing 
the estimation is the firu'ly ground bacterial detritus result- 
ing from the process of triturating the dried culture of the 
bacillus. — Colonel Sir David Bruce : The morphology of 
Trypanosoma ji^anthiensr (Dutton). — A. II. Caulfeild : 

(1) F.actors in the interpretation of the inliibitive^ and 
fixation serum reactions in pulmonary tuberculosis ; 

(2) preliminary report, upon the injection of rabbits 
with protein-free (tuberculo-) antigen and antigen-serum 
mixtures. 

Physical Society, October 27.— Prof. II. L. Callendar, 
F.R.S., president, in the chair. — Hon. R. J. Strutt: 
Further observations t)n the afterglow of electric discharge 
and kindred phenomena. It is shown that ozone prepared 
by means of the Siemr-ns ozone tube used at atmospheric 
pressure is abF, when nii.xed with nitric oxide, to give the 
greenish-yellow afterglow flame. This result is only 
attained, however, when the ozone has been concentrated 
by fractional distillation. .\ blue glow is obtained under 
the same conditions with sulphuretted hydrogen and ozone. 
The effect of sulphur compounds in improving the air- 
glow notici^d by the older experimenters is shown to be 
duo, not to any direct intervention of these bodies in the 
reaction, but to their power of destroying organic matter 
prejudicial to ozone. When once this is got rid of, the 
sulphur ctimpounds are of no further .advanta.ge. It is 
found that pure oxygen do('s not give an afterglow. The 
afterglow seen in electrodeless bulbs containing oxygen is 
due to some interaction with water vapour. 'I'hc 
luminosity given out when ordinary spring water is shaken 
with ozone is shown to be due to o.xidation of peaty matter 
contained in it. Brown peat water gives greatly enhanced 
luminosity. — Prof. C. G. Barkla and J. Nicol : Homo- 
geneous fluorescent X-radiation of a second series. It 
\vas shown by one of the writers that the fluorescent 
X-radiations emitted by elements exposed to primary 
Rontgen radiation can be arranged in series, one radia- 
tion in a particular series being emitted by each element, 
and the radiation belonging to that series becoming more 
penetrating with an increase in the .atomic weight of the 
r.adiating element (Proc. Camb. Phil. Soc., May, iqoo). 
'J'he homogeneity of radiations of only one series (the K 
series) was shown by Barkla and Sadler. I'his p.aper 
describes experiments showing the homogeneity of fluor- 
escent X-radlations in the second series (the T. series), and 
exhibiting the homogeneity of radiations of the two series 
from a number of elements. Details are given of the 
observations on the radiations from barium. Similar 
results are recorded in the case of the Radiations from 
iodine, antimony, and silver. The homogeneous fluorescent 
r.adiations of different series are emitted simultaneously by 
an element exposed to Rontgen radiation of more pene- 
trating type than either. The fluorescent X-radiations can 
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thus be analysed • into well-defined radiations widely 
different in penetrating power,* and may be said to give 
a line spectrnm in X-rays. The absorbability of the 
fluorescent radiations is given by the following values of 
X/p, where X is the coeflicicnt of absorption of these radia- 
tions in aluminium of density p : — 

. Ag tadieoi : (S*.iies K) [2*5] ; (S ries L) 7 (Xj 
S b „ „ 1*21 435 

I ,, 092 M 300 

Ha ,, ,, o-S ,, 224 

Paris. 

Jidemy of Sciences, October 30. — M. Armand Gautier in 

the chair. — B. Baillaud : Presentation of two volumes of 
the “ Annalcs de TObservatoire de Paris.” — Ch. Anclr6 : 
The formation of suns. Referring to recent adverse 
criticisms of Laplace’s theory, the author maintains that 
recent physical researches confirm this theory. — A. 

Domoulin : The R surfaces. — Eugenio Elia Levi : 
Periodic differential equations. — Paul Dienes : The sum- 
mation of Taylor’s series.- -Henry Hubert : 'I’ho parabolic 
form of the exposed acid crystalline rocks in western 
Africa. The water erosion takes place only at the expense 
of granitic rocks, and is characteristic of cfirtain regions. 
The effect of the motion of the cutting particles is shown 
to result in a curved outline. — (L Millochau : Contribu- 
tion to the study ot the spectr.al effects of electric dis- 
charges in gases and vapours. I'he image from a vacuum 
tube containing the gas under examination at a known 
pressure is projected on to a circular photographic film 
rotating at a high known velocity. Seven kinds of simple 
discharge are described, and three types of mixed dis- 
charge. All the results are in accord with hypotheses 
which connect the production of the spectrum with the 
temperature of the molecule and the dissociation effects 
corresponding with that temperature. — Albert Colson : TIm‘ 
theory of solutions and heats of solution. The author 
regards the identification of the dissolved particle with the* 
chemical molecule as inadmissible, and considers that the 
dissolved particle is generally polymolecular. He suggests 
dissolecule as a distinctive name for the dissolved particle. 
The difference between the heat of solution of a gas and 
its heat of condcn.sation, which should be Z(m*o according 
to the van ’t Hoff hypothesis, represents the heat dis- 
engaged by the molecular contraction giving rise to the 
dissolecule. — MM. Broniewski and Hackspill : The 
electrical properties of the alkali metals, of rhodium, and 
of iridium. Measurements are given of the thermoelectric 
power of caesium, rubidium, potassium and sodium, and of 
rhodium and iridium. The purification of the alkali metals 
was effected by distillation in a vacuum. — G. D. 
Hinriehft : The atomic weights of the dominant elements. 
— E. Chablaif : The use of liquid ammonia in chemical 
reactions. Researches on the alcoholates. An alcohol 
dissolved in liquid ammonia immediately decolorises a blue 
solution of potassammonium or sodaminonium, hydrogen 
ammonia, and the anhydrous alcoholatc RONa being formed. 
A blue solution of calcium-ammonium reacts similarly, the 
calciuin alcoholate being formed. Barium and strontium 
ammoniums act similarly. — Maurice Lanfry : 'Phe oxy-/ 3 - 
methylthiophenes. — MM. Taffanel and Dautricho : 'J'lie 
mode of firing e.xplosives. In blasting in mines one 
cartridge containing fulminate is usually arranged to 
explode several cartridges containing safely explosive only. 
Experiments are described showing the most advantageous 
arrangement of the fulminating cartridge with respect to 
the others. — ^Jean Friedel : The effect on vegetation of a 
more complete darkness than that currently employed in 
laboratories. A box for growing plants in the dark is 
described in which the exclusion of light is so perfect that 
a delicate photographic paper is unaffected after prolonged 
exposure. The results on the plants are compared with 
those obtaining under ordinary conditions, in which the 
exclusion of light is not so perfect. — Pierre Berthault : The 
variations of tuberiferous Solanum. — P. Desroche : The 
action of varlpus light radiations on the motion of the 
zoospores of Chlamydomonas. — A. Marie and A. 

Donnadieu : Leucogenesis and intestinal epithelium. — ^A. 
Maflfnan : Human monsters. — Pierre Qeorflrevitch : The 
formation^ and germination of the spores of Bacillus 
thermo philus vragnensis. — Louis Qentil : The country of 
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Zaer, western .Morocco. — Maurice Lui^oon ; The existence 
of two phases of PaLxozoic foldings in the western Alps. 
— Carl Rons : The extension of the Palaeozoic formations 
in the islands off the coast of Argos. — Fernand M«unier : 
The Blattidse of the Commentry Coal-measures. The lake 
of Commentry would appear to have been inhabited by a 
fauna of Blattidic, less rich than in the American deposits, 
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XitroccUuhtsr Indiistty : a Compendium of the IJistory, 
(hemisfry, Manufacture, ('oninicrcial Application, 
and Analysis of Nitrates, Acetates, and Xnnlhates 
of Cellulose as Applied to the Peaceful Arts; iviih a 
Chapter on Ctun-Cotlon, Smokeless Po'iodcr, and 
Explosive Cellulose Nitrates, By Dr. Kdward C. 
Worden. \\)1 i., pp. xxxiv-|-5r)5. Vol. ii., pp. 
xxviii + 567-1230. (I.nndon : Conslable and Co., 
[.Id., 1911.) Price, two vols., 42.9. not. 

W HEN Schiinbrin first announced his discovery 
of f^un-colton link* could he have foreseen that 
he was layinj:^ the foundation of so many important 
industries as those, sixty-five years later, associated 
with cellulose derivatives, for althouf^h the acetates 
and xant hates of this parent substance are daily |:frow- 
in^^ in importance, their introduction has solely been 
due to the* wide and successful application of the 
nitiaicelluloses. One may safelv say that the deriva- 
lives of no other sinj^le chemical sul)stance (if cellulose 
in its varic'd forms may he so termed) have proved 
of such j^eneral use to mankind, assisting in the pro- 
duction at a cheap rale f)f numbers of articles hitherto 
made* from expensive natural products, developinf^ 
important branches of photofjraphy, renderiiif^ valuable 
service to the man of science and medical man, and 
allv furnishing the base of .all the modern smokeless 
wders. Th(' author has succ<*(’ded in these two com- 
jrehensive volumes in admirably treatinj^ of all the 
discov(‘ries and applications of these hij^hly imp<»rt,ant 
derivatives. The magnitude* of such a work ;md the 
Ihorouj^hness with which it has be(*n carried out may 
be I'e.alised from the fact that more than 8000 literature 
references and 5000 patent references have been veri- 
fied. 

The preparation of the nitrocelluloses and their 
stabilising^ is of the first importance, and is very clearly 
dealt with. An important ])oint is the effect of prior 
treatment of the cotton, before nitration, on the char- 
acter of the product and its stability. In j:;;eneral 
cotton treated with bl(*achin^jr powder solutions or 
mercerised by alkali j:^ives a lower nitrop^en content, a 
j^reater ether-alcohol solubility, and renders subsequent 
stabilisation more difficult. 

The successful application of nitrocelluloses in the 
arts is almost wholly dependent on the use of proper 
solvents and obtaining;’ solutions of the desired vis- 
cosity. The important part which amyl alcohol (iso)t 
introduced by Stevens in 1882, has played in the 
artificial leather, lacquer, and other industries is 
paralleled by the important property of camphor in 
forminfj solid or suitable plastic bodies for other 
branches of the industry. The author estimates that 
some 450,000 gallons of amyl acetate are annually 
employed in the United States, so that he rightly 
devotes considerable space to its preparation and the 
chemistry of camphor also receives very full treatment. 
Space does not permit of more than a brief refer- 
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cnce to the numerous .applications of nitrocellulose or 
the other derivatives; it seems that in one way or 
another they must have some interest for everyone, 
but especially for those engaged in any bnmch of 
science. The preparation of museum specimens, and 
particularly of sections for the microscope ; for pre- 
servation of important writings by saturation of the 
paper (where Indian ink has b(*en employ(*d, of which 
shellac is a constituent and soluble in the nitro- 
cellulose solvent — the paper must first be immersed 
in a 2 per cent, solution of gelatin .and .allowed to 
dry) ; for the production of special tubes for de(‘p-se.a 
soundings, the tubes being coaled inside with silver 
chromate, are amongst the minor but still important 
applications of nitrocellulose solutions. 

In the large* industries built up on cellulose ileriv.a- 
tives during the last twenty years mention m.ay be 
m.ade of its application in the manufacture of incan- 
descent mantles, both for coaling the m.inlle to en.able 
it to withstand the shocks of transport and h.andling, 
and the productic^n of mantles thems(‘lves by the 
t^jection of filaments cont.aining the thoria .and ceria, 
to b(* .afterwards woven into mantles; thi* j)roduction 
of pyroxylin containing imil.ation leathers, of which 
a conservaiivt* (‘stimate of th(* d.aily output of the 
United States is 45,000 yards, and for photographic 
purposes, when* the applications of soluble nitrocellu- 
loses are so numerous that considerable sp.ace is 
devoted to the subject. The production of continuous 
films h.as undoubtedly contrihul»‘d im)re than any other 
discovery to the popularity of photography, and ren- 
dered tin* kinematogr.aph .a possibility. 'Ihe extreme 
desirability of using non-inflammable films is empha- 
sised from time to lime by the ignition of ordin.ary 
film s, NO I hat the description of tin* prep.aration of 
C(*lluloN(‘ acetate films will prove of value and .a useful 
guide to future inventors. 

The ja'oduclion of artificial silk is a lrinm])h of tlni 
application of chemic.al substanc(*s to rival one of the 
most b<*.autiful products of nature. Whilst in the early 
days it w.as thought to be a rival to the natural pro- 
duct, its lack of flexibility and strength have precluded 
this actually being the case; but the beauty of the 
filaments has given rise to so many new and decor.ative 
materials that, although not a riv.d, the dcm.'Uid for 
the artificial product was, foj a period, so gr(*;it that 
its price .actually exceeded that of the natiind silk. 
.‘\ brief reference c.an only be m.ade to the early process 
of Chardonnet (1S84), in which, as in most processes, 
an ether-alcohol solution of nitrocellulose is employed. 
The fluid was at first squirted through an orifice 
o’5 mm. in diameter, the spinnarets falling into cold 
water which coagulated, their exterior forming a tube 
with a liquid interior, this coarse* thread being then 
rapidly spun out into a thin filament. Later the 
orifice was reduced to 008 mm. Nitrocellulose silks 
are usually denitrated by me.ans of an alkaline sul- 
phide, so that finally they .are essentially cellulose. 

It is of interest to compare the diameter of the .arti- 
ficial fibre with the natural. Chardonnet silk is given 
as 45 to 60 micromillimetrcs, while the natural silk 
is only g to 15, these figures being for the wet 
(swollen) fibres. 
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The chapter on the military applications of cellulose 
derivatives is limited to cijjhty-five pap^es, but these 
contain a vast amount of information which, although 
familiar to those associated with this branch of the 
subject, is an excellent condensation of information. 

So wide are the applications of cellulose derivatives 
and so admirably is the subject treated by the author 
that his two volumes should find a place in every tech- 
nical and scientific chemist’s library, and, further, will 
prove an invaluable reference book for the large 
number who are regularly employing many of these 
important bodies in their evervday work. 

j. s. s. n. 

limjCMlON FOR THE COUNTRY LIFE. 

The Teachiiiff of Agriculture in the High School. By 
Garland A. Bricker. Pp. xxv+202. (New York: 
The Macmillan Co. ; London : Macmillan and Co., 
Ltd., 1911.) Price 4s. 6d. net. 

S TUr)ENT.S of rural affairs have long realised that 
much dissatisfaction exists in country districts 
with our present system of education. In whatever 
way it is judged, according to its critics, it has failed; 
the children sent out from the country schools are not 
better fitted for work on the land than their fathers 
were; on the contrary, they are kept at desk work 
during the period when it is supposed that their 
receptive faculties are at the best, and when they 
would, on the land, most rapidly learn the ways of 
animals, of plants, and of soils. Even the friends of 
the system will concede that it has been evolved with- 
out any special regard for country requirements, and 
without taking account of the fundamental differ- 
ences in habits of thought and in points of view 
between the dwellers in the town and those in the 
country. 

More and more it is being realised that the future 
develo{)mcnt of the rural district, or to put it still 
more widely, of the country civilisation, must run on 
different lines from that of the city, and experiments 
are therefore being made to evolve a system of educa- 
tion that shall train children to lead the life of the 
country. The experimental scale is largest in the 
States, as one might expect, and in the book before 
us Mr. Brickrr has collected such of the material as 
is at present available, thus usefully filling a gap in 
our education literature. It is, of course, as yet tCK) 
soon to speak about results, but during the experi- 
intmtal period it is useful for educationists to know 
what their .American coujrb.rcs are doing. 

Of the elementary school but little is said. The 
nature-study idea is for the pre.sent the best wc have, 
and has already a copious literature of its own. The 
work of the elementary schools, according to the 
author, should e-onfine itself to an elementary study 
of the common things of the farm, field, and forest. 
Something of the relative importance of these things 
to man should be studied and fixed in the mind of 
the child btfforc he leaves school. It is in the 
secondary school, or, as it is here called, the high 
school, that the scholars wall lake up agriculture as 
such, but there is no break in the sequence of studies 
Ix^cause agriculture wall looked upon as naturc- 
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study plus utility. But the study of agriculture is to 
be an education and not simply a manual training. 

“If the essence of true culture is to see the funda- 
mental and eternal shining out through the seemingly 
trivial and transitory, there is no subject better 
adapted to provide culture than the subject of agri- 
culture.” 

To be treated in this broad way, agriculture re- 
quires a larger place in the school curriculum than 
the established secondary ‘schools are able or willing 
to give it ; hence the necessity for separate agricultural 
schools. Tw'o possible dangers are indicated; 
specialised schools may emphasise class distinctions 
unwwthy of a democratic country; education that 
makes a strong appeal to economic motives may be 
harmful if it places its powerful sanction on self- 
seeking ideals. The purely practical man, of course, 
will ask : Of what use are cultiin; ;iiid adornment if 
the powder to earn a livelihood is lacking? But this 
must not be the point of view^ of the agricultural 
teacher. He must rather insist on the other question : 
Of what use is the best capacity to make a living 
without a corresponding pow^T to m.'ike life worth 
w’hile? and make agriculture a cultural as well as a 
vocational subject. In short, the agricultural 
secondary school is to be the directive and constructive 
agent of the new' rural civilisation that the best men 
in the Slates (and, for that matter, in this country 
also) arc endeavouring to foster. 

A chapter is devoted to the description of schools 
already established. They are, as one would expect, 
of several tvpes, but in all of them boys and girls 
are educated together, entering at the age of thirteen 
or fourteen, and remaining for three or four years. 
Agriculture for the boys and household science for 
the girls form the respective centres of the courses, 
and the education is made as real «as possible, /.e. 
the thing itself, wdiethcr a horse, a mai/e seed, or a 
growing crop, is before the class, and not simply a 
picture. 

The author then proceeds to a discussion of methods. 
The logical arrangement of subjects follow’ed in a 
college course is not the best for the boy with his* 
limited experience and his incomplete and unorganised 
knowledge. It is necessary to adopt a psychological 
arrangement, i.c. a sequence of studies adapted to the 
changing and developing powers of the scholar. That 
the subject generally accords with the instincts and 
the impulses of the average boy is a tremendous help, 
and yet, unintelligently directed by the teacher, this 
help may prove a great danger. Into the psycho- 
logical discussions we need not enter. The aulhor’s 
aim is to show that pedagogic principles can and 
should be applied to the teaching of agriculture, and 
that the subject can and should be made cultural as 
w’oll as vocational. 

The book affords a striking illustration of how’ much 
further the Americans have got than we ourselves. 
We are only commencing — if indeed w’e have seriously 
commenced — to apply the science of education in our 
agricultural teaching. Those - who propose to essay 
the task w'ill obtain useful help from this book.^ 

E. J. R. 
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GLACIERS AND ICE-SHEETS. 

Characteristics of Existing Glaciers. By Prof. W. H. 
Hobbs. Pp. XXV + 301. (New York: The Mac- 
millan Co. ; London : Macmillan and Co., Ltd., 
1911.) Price 135. 6d. net. 

T he framework of this volume was laid by Prof. 

Hobbs in three papers, dealing* in turn with 
“Mountain Glaciation,” “'riie Ice of Arctic Regions,” 
and “Antarctic Ice,” which were published during 
1910 in scientific journals rc.spcctively in London, 
Philadelphia, and Berlin. The author has done good 
service to the glaciologist and glacial geologist in 
bringing together his concise description and classifica- 
tion of existing glaciers and ice-sheets in the present 
convenient form. Especially in the parts devoted to 
Arctic and Antarctic ice he has made an exhaustive 
digest of the scattered literature, and has presented a 
copiously illustrated summary of the available in- 
formation respecting the distribution and character of 
the ice of these regions. To the end of each chapter j 
he appends a full list of his authorities, so that the 
book is in evf'ry ro.spcct a most useful work of refer- 
ence. Ilis outlook is throughout that of a physio- 
grapher of the modern American school, and he has 
constantly in view the effect of ice and snow upon the 
shape of the land beneath it. 

In his treatment of mountain glaciers, in the first i 
(and shortest) part of his book, the author asserts 
himself more prominently than in the later parts, and 
it may be that some of his readers will consider the 
value of this part as a digest has, in consequence, 
been impaired. He reduces the existing Alpine 
glaciers to their really insignificant position by the aid 
of comparative diagrams (c..g. plate ii.). He will not 
allow that any of them, with the possible exception 
of the Great Alctsch, are worthy even of being called 
valley-glaciers — “ In reality the glaciers of the Alps, 
far from occupying valleys, do not even fill the mother 
cirques at the valley heads” (p. 52). His rather 
elaborate classification of mountain glaciers (p. 42), 
based partfy upon comparative alimentation, is not, 
however, likely to be generally adopted; most of the 
'‘types” are necessarily nothing more than phases 
which merge together indefinitely both in space and 
time-relation. 

'With respect to the long controversy as to the 
potency of ice as an eroding agent. Prof. Hobbs in his 
preface explicitly disclaims any intention to deal with 
“the views of that school of British geologists par- 
ticularly which holds that the denudational effect of 
glacier ice is negative.” So he does not refer to these 
views in adopting alternative explanations of the 
critical phenomena ; e,g, the “ Cascade Stairway ” and 
the “Hanging Valley,” in chapter iv. In this con- 
nection it may be remarked, though not mentioned by 
the author, that the long trench-like valleys by which 
the ^eat glaciers pour down to the ice-plain of the 
Barrier from the high Antarctic plateau can scarcely 
be assigned to any other cause than ice-erosion. 

In discussing the relation of mountain-form to 
glaciation. Prof. Hobbs dwells . witli particular 
smphasis upon cirque-development, which he believes 
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to have a greater importance than has been generally 
recognised ; and in this branch he takes upon himself 
the role of special pleader. For the initiation of a 
cirque through the agency of a snow-bank, he calls 
in the process of “nivation,” t.e. selective perishing of 
contiguous moistened rock, as first suggested by Mr. 
F. E. Matthes from his observations in the Bighorn 
Mountains of Wyoming. In the later development of 
tlu* cirque, the berg-schrund is considered to be a 
prime factor by the author, who has been duly — 
possibly even unduly— impressed by results of Mr. 
W. D. Johnson's celebrated exploration of the berg- 
schrund of Mount Lycll glacier, California, wIktc the 
sapping of a perpendicular wall of rock was found to 
be in progress at the bottom of the fissure. The basis 
of observation is so limited that Jt may legitimately 
be questioned whether this sapping effect is general. 
Ilow’cvor, the author considers that cirque rea'ssion 
is mainly responsible for the residual topographical 
forms of most high mountains, and he illustrates the 
progressive stages by good examples from western 
IJ.S.A., stating that “in parts of Kiirojie, and in thr 
Alps in particular, one looks in vain for evidences of 
the earlier and more significant stages,” owing to the 
more prolonged and vigorous glaciation. 

In final chapters the meteorological conditions of 
existing ico-shects are summarised, and it is considered 
that the strong radial winds of Greenland and the 
Antarctic are due to the sliding outward of chilled 
air along the surface of the ice-dome. 

The author fully recognises in other parts of his 
work the proved aridity of both polar areas, but 
passages on pp. 42-3 and loo-r are likely to give the 
erroneous impression that the ice-caps arc areas of 
heavy precipitation. At p. 238 there is an obvious 
misprint of Arctic for Antarctic. 

Independently of the author’s opinions on debatable 
matters, which may or may not be acceptable, every 
geographer and geologist interested in ice will appreciate 
these clear descriptions and excellent illustrations of 
the earth’s great glaciers — they make up into a 
most presentable book. G. W. L. 

PRECESSION AND PARADOX. 
Draysonia: an Attempt to Explain and Popu^ 

larisc the System of the Second Rotation of the 
Earth, as Discovered by the late Major-General 
A. W. Drayson; also giving the Probable Date and 
Duration of the Last Glacial Period, and Furnishing 
General Drayson*s Data, from which any Person of 
Ordinary Mathematical Ability is Enabled to Cal- 
culate the Obliquity of the Ecliptic, the Precession 
of the Equinoxes, and the Right Ascension and 
Declination of the Fixed Stars for any Year, Past, 
Present, or Future. By Admiral Sir -A. F. R. de 
Horsey, K.C.B. Pp. ix -1-76+ diagram. (London : 
Longmans, Green, and Co., 1911.) Price 35. 6d. 

. net. 

G eneral DRAYSON’S book on the “Motion of 
the P'ixed Stars” is not a model of lucidity and 
generally fails to convince those who endeavour to 
grasp its argument. It was, therefore, most desir- 
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able that in selecting a commentator and literary 
executor the choice should fall on one who possessed 
the power of removing what was obscure in the theory 
and of placing the scheme in the most advantageous 
light. Admiral de Horsey has nothing to recommend 
him for the office he has undertaken but an unstinted 
admiration for the original author and a loyal desire 
to secure his recognition as a profound thinker. We 
respect and admire the sincerity of his conviction and 
his resolute effort to uphold the reputation of his i 
departed friend. The struggle he has made is | 
pathetic, but wc regret to say he has only succeeded 
in darkening the issue. i 

General Dravson was dissatisfied with the theory | 
of precession. He could not accept the explanation 
of the change of coordinates as due to the revolution 
of the earth’s pole about that of the ecliptic, while at 
the same time the obliquity of the ecliptic was con- 
tinually varying. He did not admit that the circular 
motion was a close approximation to the truth, and 
that greater accuracy was obtained by making the 
r.'idius of the circh* vary. Yet the device is a very 
usual one in the explanation of a recondite subject. 

It is often found that a broad general truth requires 
a minute degree of qualification. “The geometrical 
absurdity of a circle with a movable, centre ” seems to 
have presented a difiiculty that the gallant General 
never mastered, and he llierefon* devised another plan 
for computing precession. Owing to the slow motion 
of the earth’s pole, there is no dillllcuUy in contriving 
an arithmetical process, by which the results wh(‘n 
confined to a limited number of years shall be similar 
to those obtained by the ordinary formula. General 
Drayson’s plan was to make the earth’s axis revolve 
in a circle of radius 20*^ 25' 47", about a point 6° from 
the pole, of the ecliptic, and situated near the solstitial 
colure. The annu.al motion of the point marking the 
origin of longitude (apparently not precisely coincident 
with the first point of Aries) is 40*89", consequently 
fie cycle of precession is about one-quarter longer than 
that assigned by astronomers. 

Admiral de Horsey's contribution in support of his 
fri(Mid's theory has been to compute the precession of 
many stars by this method, and to compare the results 
with the Nautical .Almanac values. The agreement i 
is satisfactory, but if this proved anytlyng one would 
think it proved the Nautical .Almanac correct; but that 
view does not commend itself to the .Admiral. Partlv 
])erhaps because in Drayson’s method the obliquity 
of the ecliptic w’ill vary in the course of a cycle between 
and 35°, and thereby the glacial theory, provided 
that geologists could be satisfied w ith so short a period 
as 15,000 years, might be satisfactorily accounted for. 
The author also claims that some difiiculties he 
imagines to exist in the reckoning of time can be 
removed by this means of explaining precession. He 
is not, however, very fortunate when he puts the late 
Mr. Stone in the witness-box to prove an anomaly in 
time reckoning. This may be a small matter, but 
when the author confuses precession with aberration 
we feel that, with the best intentions of serving the 
interests of his lost friend, he is scarcely fitted for the 
task. 
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THE MEASUREMENT OF ILLUMINATION. 
Illumination; its Distribution and Measurement. By 
A. P. Trotter. Pp. xvii4-292. (London: Mac- 
millan and Co., Ltd., 19 ii.) Price Ss. 6d. net. 

D I£DIC.\TED to Pierre Bouguer, the father of 
photometry, this book is the first really scien- 
tific attempt to put illuminating engineering on a 
proper basis, and is the outcome of the work which 
has been done in America and England of late years 
to break away from the haphazard methods of light- 
ing which have so long been in vogue, and to replace 
them by arrangements of the sources of light which 
shall lead to a satisfactory distribution of light over 
the area to bo illuminated. 

No one more fitted to undertake this work than 
Mr. .A. P. Trotter could have been found, and the 
experience he has gained since 1879, when he worked 
out his dioptric system of uniform distribution of 
light, has enabled him to produce a book which will 
prove invaluable to those who realise that the men 
statement of the candle-power of a light offers no 
guide to its lighting effect, and that fifteen candles 
burning in different parts of a room give a very 
different illumination from one fifteen candle gas-jet 
burning in the chandelier. 

'riie book very wisely is confined to the methods 
of distribution and measun‘ment of illumination, and 
the portions dealing with photometry arc mon* 
especially amplified in this direction, whilst all de- 
scriptions of systems of lighting have very properly 
been omitted. 

The first chapter deals with the units and standards 
of candle-pow’er, from tlnr much-abused candle to the 
impracticable Viollc medted platinum unit, but surely 
Mr. 'IVotter is a little unjust to the former when he 
says “the so-called English Parliamentary candle of 
spermaceti was not more scientific and hardly mort 
accurate than the barleycorn of wdiich three went to 
the inch.” There arc many photometricians of the 
old school who could assure him that the sperm 
standard candle, as made by Miller, when its use 
was guided by common-sense rath(*r than by dcp.arl- 
mental directions, hdl short of the modern standard 
in little else than convenience. 

In the second chapter the author discusses “illu- 
mination and derived units,” and it is pleasant to 
I find due credit given to Sir William Precce, who, as 
Ccarly as 1889, recognised the necessity for a measure 
of illumination, and adopted the carcel-metre, to 
which unit he gave the name “lux,” a name aftcr- 
w'ards applied by the Geneva Congress in 1896 to 
the bougie-metre. The latter part of the chapter is 
devoted to a clear enunciation of the laws of light, 
flux of light, brightness, quantity, and reflection. 

'Fhc distribution of illumination, more especially 
over a plane, occupies the next two chapters, and in 
the fifth photometers received full attention, and this 
chapter is of special value, as Mr. Trotter has intro- 
duced into it so much of his own work. It w'ould 
have been even more interesting if he had criticised 
the various photometers from the point of view of 

I the personal equation, as man)^ observers would have 
liked to know his opinion of the Referees’ table photo- 
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meter as compared with the open-bar disc photometer 
for general gas-testing worU. 

Several chapters are devoted to the minuticC of 
photometric work, whflst in chapter ix. the measure- 
ment of illumination is dealt with, and another 
chapter describes the practical application of the 
methods employed, the work concluding with a valu- 
able review of the subject of dioptric distribution of 
light. 

The whole work is excellent from all points of 
view, and will form an addition to the engineer’s and 
architect’s library of far more than ordinary value. 

MODERN GEOGRAPHY. 

(1) The Nations of the Modern World: an Elementary 
Study in Geography. By H. J. Mackinder. Pp. 
xvi + 3i(). (I.ondon : G. Philip and Son, Ltd.; Liver- 
pool ; Philip, Son, and Ne|)hew, Ltd., n.d.) Price 

2S. 

(2) -I Geography of Ireland. By O. J. R. TIowarth. 
Pp. 224. (Oxford: Clarendon Press, mu.) Price 
2 S. 6 d. 

(0 Aberdeenshire. By A. Mackie. Pp. x-i-iqS. 

(4) J 1 unlingdonshire. By the Rev. \V. M. Noble. 
Pp. ix 4 -i 52 . 

(5) W<ircestershire. By L. J. Wills. Pp. 1x4-154. 
(Cambridge: I’niversity Press, rpii.) Price js. 6 d. 

each. 

(i) '"T^JIK first of lliese works must not be regarded 
*- iiKM'ely* as a Heading hook for schools. 
It is, as its author observes, “a book of mingled 
geography and history,” and contains so nnu'h matter 
that it was surely worthy of an index. Wdiile it 
drvelops the theme of three |.irevious W’ork.s, and brings 
out tin* bearing 011 human relations of the geographical 
rondili(»ns there described, it forms at the same time 
an indep«*ndenl treatise, which will stimulate the 
memory of many readers of full age. It is these, in- 
deed, who will enjoy it thoroughly. .\ knowledge of 
mod(‘rn history, and much of it obtained at first hand, 
is nc'cessarv for the complete appreciation of the 
changes of the map of iuirope. Mr. Mackinder brings 
tin? older stages, such as those accompanying the Seven 
^ ears’ War and the Xajjoleonic epoch, tersely and 
vividly before us. The later sli‘ps, the freeing of 
Venice, the partition of Lorraine, the uplifting of 
Bosnia, btdong to our own eventful times. But we 
are led also to trace the rise of the United Slates and 
of Japan, and to take a large and scientific view’ of the 
inevitable expansion of Germany (p. 250), where men 
almost of our own blood are looking out alsf) on the 
world. It may be somewhat ironic to suppose (p. 257) 
that the immense progress of Egypt under British 
organisation incited the Turks to improve their own 
home government; but the author’s treatment of the 
British Empire as a whole forces a sense of respon- 
sibility upon the most insular and reluctant conscience. 
Wc may not like the reference nowadays (p. 258) to 
Japan and Turkey as ” two heathen Powers,” a phrase 
that has slipped in somehow from Mr. Mackinder’s 
studies of the early nineteenth century; but his out- 
look is elsewhere that of the philosophic traveller. 
Under his direct and closely written sentences, wc 
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trace always that line feeling for duly which is man’s 
highest possession on this strange rotating globe. 

(2) .Mr. llowarth’s ” Ireland ” is a w’elcome addition 
to the Oxford Geographies, a series edited by Prof. 
Herbertson. Aided by maps and excellent photo- 
graphic illustrations, it brings the features of the 
country, grouped in natural regions, well before us. 
The author makes somewhat little (pp. 44 and 45) 
of Jukes’s classic explanation of the courses of the 
.southern Irish rivers, and seems to think that the 
Blackw’atcr may have run against the face of an up- 
raised fault-block at Uat)poquin. Lamplugh’s justly 
accepted explanation of the Scalp is neglected on p. 04, 
while the gorge of the Dargle is strangely described 
as having been deserted by its stream. Pig. 5, show- 
ing a drumlin-covered country back(*d by the Curlew 
Hills, is not .so representative as it should be of ” the 
C’entral Lowland,” and the geological descriptions 
generally seem to dat(* from the apj)earance of Mull’s 
“Physical Geology and Geography of Ireland.” We 
thus have .Archecan granites (Pig. 3) oppfised to large 
areas of “Cambrian and Silurian” strata in the meta- 
morphosed regions; but the author himself must b(* 
held responsible for the insertion on his map of a 
Silurian district in the extreme south. Chapter xxvi. 
might bc‘ -improvc'd by an account of the cooperative 
organisation of agriculture, which has been largely 
aid(*d by the fact that iredand is a convenient and 
detached geographical unit. 'I'lie publications of the 
Irish l)ej)arlnvMit of Agriculture will assist Mr. 
Howarth in his n(‘xt edition. The book has so many 
good points, and so clearly connects the structure of 
the country with tlu‘ lib? of its inhabitants, that we 
hope it will meet with rt'ady recognition. 

(3) The county geographi(‘s issued by the C'ambridge 
I'niversity Pn*ss, with their cedoured physical and 
geological maps, and numerous landscape illustrations, 
have already t.aken a high rank, .\berdeenshire is 
largely a granite county, with solemn ice-worn high- 
lands, and castles as slJ'rn as the jutting nicks along 
its coast. Mr. Mackie is a student of nature with a 
keen litcraiw taste, and human interests and anti- 
quiti<*s an' evidently as attractive to hini as arc the 
birch-w’o()ds and the moors. 

(.^) Tin* Rev. W. M. Noble’s “Huntingdonshire” in 
the same series pn'sents a very different country, where 
the fundamental rocks rarely .ajipear from bt'nealh the 
covering of glacial dc'tritus and alluvial fenland. Too 
little emphasis seems to be laid (j). 31) on the high 
inten'st of the boulder-clay. The agricultural features, 
the great maiifir houses, and the stoiK' bridges along 
the grand old higlnvays are e.xcellently illustrated and 
described. * 

(5) In “Worcestershire,” Mr. L. J. Wills has a 
fascinating fu'ld. He describes the high ridge of 
Arcluean granite in the Malverns, which ris(‘ on the 
western border Wko a bliu* wave against the evening 
sky. He illustrates the British formations up to the 
ooiites of Bredon, and then directs attention to the 
upland vegetation of the Lickey Hills and the relics of 
old forests in the lowlands. The frosts in the hollows 
of the fruit-growing districts (p. 45) are, we presume, 
due to the creej) of cold air downwards on still nigh!*'. 
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rather than to an increase in the amount of moisture 
[)restMit. A Severn coracle is figured (p. 87), and the 
antiquities lead us on to the stone houses of the 
Cotteswokls, and the unrivalled half-timber villages of 
the J'rias plain. The chestnut-tree grooving from a 
tomb in Kempscy Church (p. 140) may puzzle the 
r(iackr who has not seen it. G. A. J. C. 


MATHEMATICAL AND PHYSICAL 
CHEMISTRY, 

(1) Theoretical Chemistry from the Standpoint of 
Avogadro^s Ride and Thermodynamics, By Prof. 
\V. Nernst. Revised in accordance with the sixth 
Gernuin edition by H. T, Tizard. (London : Mac- 
millan and Co., Ltd., iqti.) Price 15.?. net. 

(2) Higher Mathematics for Chemical Students. By 
J. R. Partington. Pp. v4-272. (London : Methuen 
and Co., Ltd., 1911.) Price 55. 

r^) Ahhandlnngen der Dentschen Runsen-Cicscllschaft 
iiir angcivandte physikalischc Chcmic, Zwoiter Band, 1 
\r. V., Mossungen elektroinotorische Kraftc gal- ' 
vanisrher Kotten, mit wasscrigen Elektrolyten. By 
R. Abegg, Fr. Auerbach, and R. Luther. Pp. x + 
213. (Halle a. S. : \V. Knapp, 19^1.) Price 8.40 
marks. 

(i ' T”)ROF. NERNST’.S text -book occupies a special 
A position amongst text-books of physical 
chemistry, writlen as it is by an author of such 
eminence as a pioneer and investigator in the science, 
and of 'such remarkable powers of exposition. From 
the chemical point of view no better basis for a work 
of the kind can be adopted than that of Avogadro’s 
rule, for one <»f the main practical problems of the 
chemist is the detc-'rmination of molecular concentra- 
tions. Gas densities, osmotic pressures, freezing and 
boiling points of .solutions, conductivity of electrolytic 
solutions, and electromotive forces are all measured 
with this primary object in view, and therefore 
Avogadro's rule is at the root of them all. On this 
sound chemical basis, then, with the aid of the two 
laws of thermodynamics, the author has built. Ills 
ideas are always clear cut, his expression of them is 
always ordered and concise, and his mathematical 
proofs are of special neatness and brevity. It is no 
wonder, then, that although the book is scarcely in- 
t(‘nded for beginners, it should have reached a sixth 
edition in German and a third in English. The 
advanc(?d student and tcachi!r will specially welcome 
in this latest edition a detailed account of Prof. Nernst’s | 
new thermodynamical theorem, of which so much has 
been recently heard. 

It is a m.atter for n'gret that the original English 
translation of IVof. Nernst ’s work was far from 
satisfactor\', and so to a considerable extent spoiled 
the vogue of the book. 'Hie jiresent translation has 
b(‘en revised and partly rewritten, and has without 
doubt been thereby vastly improved. But nothing 
short of complete retranslation could do justice to the 
original. However, an occasional awkwardly turned 
plirase of a distinctly Teutonic flavour will probably 
not greatly incommode the average reader, and so to 
all those who desire acquaintance with the facts and 
theories of physical cliemistry and an indication of the 
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lines of progress of the science, this translation ol 
Prof. NernsFs excellent and unique work can be un- 
reservedly recommended. 

(2) Of all the mathcmixtical^books intended for the 
use of chemical students which have come under the 
notice of the present writer, Mr. Partington’s is the 
most serviceable. The author has had a clear notion 
of the practical problem to be solved, and has per- 
formed his task successfully. He does not attempt to 
teach too much, and strictly adheres to what will be 
practically useful to the student of physical chemistry. 
Brief explanations of the nature of the mathematical 
processes employed are given, and their application is 
at once shown by well-sclectcd examples. Thus con- 
vergent series arc illustrated by the two examples of 
the washing of precipitates, and e.xtraclion from 
aqueous solution by means of ether; maxima and 
minima by the rate of catalysis of methyl acetate by 
water; tliti compound interest law by the decay of 
radio-activity; and so on. Alike to the chemical 
student who has no previous knowledge of tlic differ- 
ential and integral calculus, and to the student who 
has learnt the nuHhods of the calculus, but is at 
a loss how to apply them, this little book will be of 
considerable value. 

(3) The Bunsen-Gcsellscliaft deserves the gratitude ol 
those who work on the subject of electromotive force 
for the issue of the volutne under review. It consists 
of three parts: (i) a complete systematic and chrono- 
logical bibliography of measurements «of electromotive 
forces; (2) a selection of the most trustworthy 
measurenients reduced to a uniform system ; and (3) 
tables of the most probable values of single electrode 
potentials. 

In the bibliographical section the nature of the 
eb'ctromotive combinations measured is given, but not 
the numerical values obtained. Only aqueous solu- 
tions arc considered, and such combinations as in- 
volve an agency external to the cell arc excluded, e.g. 

J thermoelectric and photoelectric combinations, decom- 
position potentials, and the like. The arrangement is 
by elements according to the groups of the periodic 
table, both in the bibliographical and in the tabular 
sections; the single potentials are referred to the 
normal hydrogen electrode as zero. 

With this book of reference at hand the worker at 
electromotive force can ascertain in the minimum of 
time what trustworthy work has already been done 
in his special branch, and see at a glance the most 
probable numerical values for any electromotive com- 
bination in which he may be interested. J. W. 

OUR BOOK SHELF, 

Field Note-book of Geological Illustrations, Arranged 
by Hilda D. Sharpe; containing 86 photographs and 
niaps. Pp. 51. (Manchester : Flatters and 
Garnett, Ltd., n d.) Price 35. net. 

The idea of this book is a very happy one. Miss 
Sharpe has collected a number of photographs illus- 
1 trating geological features, mainly from places in the 
Briti.sh Isles, and Messrs. Flatters and Garnett are 
prepared to supply lantern-slides of most of them at 
IS, each, or on hire at is, 3d. a dozen. Even as a 
supplement to the fine scries issued by the British 
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Association, this selection is very welcome, and the 
book itself, at its modest price, is distinctly suggestive 
to the teacher. The illustrations, even when most 
elYective, are rarely chosen from hackneyed subjects. 
We can scarcely do better than Stare Cove, Lul worth, 
or the Giant’s Causeway, which naturally appear ; but 
we can now avail ourselves of the limestone pinnacle 
of Pickering Tor, of eight views of the River Artro, 
near Harlech, from its source among the boulders to 
the sea, and of the Severn Valley in the Triassic plain 
of Worcestershire. Broad landscapes like the last have 
loo often been neglected. Miss Sharpe gives us also 
the Silurian escarpments near Malvern, the rounded 
forms of the Longmynd, and the ice- worn gneissic 
floor of Sutherland. Details like an erratic near 
Harlech and pot-holes on the Gelt have also obvious 
uses, riie subjqpt may easily be extended into future 
volumes, if the enterprise meets with the success that 
it deserves. 

A neat coloured geological map of the British Isles 
is given, but no useful purpose appears to be served 
by the insertion of tables of rock-forming minerals 
or of the classification of rocks, which cannot be 
regarded as either adequate or appropriate. The 
statements, moreover, made in this brief form arc not 
always accurate. Opal is only partially described as 
“hydrated silica, brilliantly coloured.” The term 
“glassy” applied to sanidine ought to have been long 
ago abandoned. “Carbonate of calcium” does not 
necessarily crystallise in rhombohedral crystals, since 
two forms are doscriDcd below, one of which, 
aragonite, is here said to be triclinic. In the classifi- 
cation of the stratified rocks, “silica” and “silicates 
of alumina ” are treated as minerals. These matters 
niii’ht be left with the text-books, to which the pre- 
face so properly refers^ 

Die Atizuclit Tropheher Orchideen aus Samcn, Neue 

Melhodcn auf der Grundlage des symbiolischen Ver- 

haltnisscs von Pllanze mid Wurzelpilz, By Dr. H. 

Burgeff. Pp. iv + 90. (Jena: Gustav Fischer, 1911.) 

Price J.50 marks. 

Ir was announced by the bVcnch botanist, Noel 
Bernard, in 1904 that a symbiotic fungus inhabits the 
roots of many orchids, and that continued germina- 
tion of the seed of such orchids is dependent upon 
the entrance of the fungus mycelium to renew the 
symbiutic union. This conclusion raised further 
problems, fiarticularly whether the fungus differs in 
different orchids and how it may be isolated and 
inoculated. These are the practical points treated by 
Dr. Burgeff, who provides full instructions for raising 
seedlings in accordance with rigidly scientific prin- 
ciples. The methods are laborious. 1 1 is necessary to 
make pure cultures of the fungus, obtain aseptic seeds, 
mingle the two symbionts, grow them artificially, and 
transfer finally the young plant to natural conditions. 
The author also cultivated a number of nivcelia taken 
from different plants with the view of distinguishing 
different varieties or species of fungus;' the general 
result is indicated in a diagram showing that the 
mycelium of a given culture may serve for one, two, 
or rarely for more genera. Having thus .shown how’ 
pure cultures should be made and described many 
experiments that he successfully carried out on these 
lines, he indicates a less troublesome method which 
consists in sowing the seed on'steriliscd fungus-infected 
soil. 

It is unlikely that professional orchid growers will 
adopt either of the methods described, because it is 
in most cases an easy matter ^o raise seedlings under 
ordinary conditions by adding portions of the old roots 
or even soil from old cultures to the compost in the 
seed-pan. Nevertheless, the researches of Dr. Burgeff 
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are theoretically and iiractically of great value, and 
should be cartd Lilly noted by growers, as they may 
serve to e.\plain unexpected failures. 

Elementary ^p plied Mechanics. By Prof. A. Morley 
and VV. fnchlcy. Pp. viii + 3S2. (London : Long- 
mans, Green and Co., 1911.) Price 35. net. 

Tins book is intended for beginners of limited mathe- 
matical attainments, and, to meet the needs of such, 
extensive use is made of graphical methods and of 
numerical illustrations. Many worked-out exercises 
are included, together with others intended for solu- 
tion by the student. Simple laboratory e.xperinients 
are described. The standard is that of Stage 1. of 
the Board of Education, and the method of treatment 
is quite orthodox. . An introductory chapter on men- 
suration and measuring appliances is followed by 
chapters on elementary statical principles, leading up 
to the consideration of simple frames. W^ork, fric- 
tion, and machines are then considered. Five very 
good chapters on the strength and elastic properties of 
materials are included, and the elementary laws of 
hydraulics form the subject-matter of the last three 
chapters. 

The illustrations are clearly drawn, and arc mostly 
correct. An exception occurs on p. 115, where a Prony 
brake is illustrated, having two mistakes in its design. 
In the chapters dealing with the composition and 
resolution of forces, it would have been better to 
omit (he arrows shown on the triangles and 
polygons of forces. These cannot be shown on the 
force diagrams for frames, and a habit of inserting 
arrows which have to be omitted in subsequent 
diagrams is easier acquired than dropped by the be- 
ginner. We also ob.sorved .several diagrams in which 
the resultant, found from the force diagram, has not 
been inserted in its proper place. The principal 
author is well known from his work on the strength 
of materials, and the present volume should take a 
goo<i place among the other elementary text-books on 
the same subject already in existence. 

I The London University Guid^ and University Corre- 
spondence College Calendar, 1912. Containing the 
Regulations for Examinations to he held in 1912 and 
1913. (l.ondon : University Correspondence College.) 
The private student anxious to graduate at the 
University of London will find in this volume all the 
information he needs as to how to proceed. The best 
plan, in cases where it is possible, is for the student 
to enter one of the constituent colleges of the Univer- 
sity and to follow the suitable course of study arranged 
for intending graduates ; but for young men and 
women who are compelled to live lar away from a 
college and whose time is occupied during the day, it 
would be diflicult to find more helpful advice than 
this book contains. 

Life in the Sea. By James Johnstone. Pp. vii+iso. 
New Zealand. By Sir Robert Stout, K.C.M.tL, and 
J. Logan Stout. Pp. viii4-i85. (Cambridge 
University Press, 191 1.) Price is. net each. 

Both these volumes belong to The Cambridge 
Manuals of .Science and Literature,” a series which is 
fast becoming representative of every department of 
human knowledge. Mr. Johnstone provides a dis- 
cussion of the general economy of the sea, in which 
the results of recent investigations of the microscopic 
life of the ocean are given due prominence. 'I'lie 
object of the second book is to show faithfully in a 
brief way what New Zealand is and what has been 
done by her people, the treatment being such as is 
likely to appeal to readers who have not seen the 
Dominion. 

These “ Manuals ” are not of the nature of primers 
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for young beginners; they are suitable, rather, for 
. (iucaleci readers of niaturer years, who desire to 
aecjuaint th(‘msclves with rnociern advances in the 
'^ubjeels in which they are interested. 
l/.lssaut dll Pole Slid. By TAbbe 'J*h. Moreux. 
Pp. 221. (Paris: jouve et" Cio., inii.) Price 1.50 
francs. i 

1 ins popular account of the various expeditions in 
Ani arctic regions, arranged chronologically, will 
appeal to many readers. In English schools it might 
serve the double purpose of an interesting French text 
ind leisure-hour reading in geography. The story is 
l>rought down to the present day and is illustrated, 
some of the pictures being views taken by Dr. C'har- 
('ot on the Pourquoi-Pas y 

Subject Idst of Works on Chemical Technoloii^y 
the Library of the Patent Office. New Series, 
VN-ZB. Pp. iv+j;!. (London; The Patent 
Ollice, Price bd. 

'I'llK present list is concerned with oils, fats, so;ips. 
candles, and perfumery; paints, varnishes, gums, 
H'sins, and india-rubber; and the jiapcr and leatlier 
indusli'ie.s. A\’ilh the volume, new series VK-VM, it ; 
MifH-rsedes “ Pntrnt Ollice Library .Series, No. 7,” | 
pul)Iish<‘d in U)oi. 

LETTERS TO THE EDITOR. 

[The Editor docs not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the 7 vriters of, rejected 
manuscripts intended for this or any other part of Naturk. 
So notice is taken of anonymous communications.] 

The Late Sir Francis Galton. 

I AM engag<.(l on a memoir d*‘aling with llie lift* and 
worU of tho late Sir Prancis Galton. lie had a \«ry widr 
correspondj.Mice, the width of which can otily he appreciated 
hy ihosf* wIkj have seen the replies to his Ir tlers. Many 
of thc.sf ar<* of great interest and value, and deal with 
iinporfani .si ieiiiific problems. The main bulk of the letters 
start with 1SS5, although there are isolated letters from 
de (‘andtdle, Spi'ke‘ Ihickland, t'lerk Maxwell, and olluTs 
from iSfu) onwards. The letters from Framds Galton 
which led to them' replies may still exist. Mav 1 aj»pe;d 
to any of your readers who have letters from Francis | 
t ialton to li-nd them to me for the ])reparation of this ' 
memoir? I should value especially any letters from 1850 
to 1SS4); hut all will he of value. L«'tters sent to me shall 
lie 4-arefully preserved, and returned if the owner desires it. 
Any letters which llie owners are walling to present to lliis 
laboratory will he filed in the (Laltoniana, which already 
( Mitain many (ialton manuscripts. Karl Pearson. 

'iL^(lon L.'iboratory for National Eugenics 

The K^iser-Wilhelm Institut fur physikalische Chemie 
untd Elektrochemie at Dahlem, near Berlin. 

On October i Prof. F. llabj-r began his work as dirt'ctor 
of the npw Kaiser-Wilhelm Institut fiir physikalische 
Ghemie'ulid Elektrochemie at Dahk'in, near Berlin. The 
buildings Juf the institute, work upon wliich was begun 
during tl»e summer of this year, an- being en*ctrd by the 
Prussian 1 Government working in conjunction with 
Koppel-lsiifuing for the purpose of improving the intel- 
I'-ctual reuitions of (.h-rmanv with other lands.’’ 

I he Koppel-Stiftung, w'hich was foundt’d in Berlin some 
y< ars ago by Geheinier Kommer/ienrat Leopold Koppel, 
and until now has maintained tin' German School of 
Medicine in .Shanghai and the .American Institute in Berlin, 
will provide the funds for the oroclion of the new' institute, 
and will also give 3.s,ooo marks annually for its mainten- 
.'iiu-e during a period of ten years. 'I'he Prussian Goverii- 
ip.-nt ha . providrd (lie site, which is situated at the 
rermiiuis of tlu- new underground railway fnim the centre 
t)f Berlin i«» Dahk-m, antj has endowed the institute with 
thi* sum of /^a.noo marks annually. 

I he institute W’ill be <’ontrolle«! by a board consisting of 
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two representatives of tin? (iermari Government, two repre- 
sentatives f)f the Koppel-Stiftung, and the director of the 
institute. The director has an absolutely free hand in the 
choice of his work, his fellow-workers, and his assistants. 

For the admission of investigators who wish to follow 
their own lines of investigation in the institute with their 
own means, the director must have the assent of the board 
, of control. 

'l‘he institute will consist of scienlific and technical 
departments in separate buildings. The building of the 
scieniilir department is ()oo square metres in ground area, 

, and has a basement, eritirely underground, containing 
I constant temperature rooms. On the ground floor are the 
i professor’s laboratory and consulting room, the oflices, the 
calibrating room in which an- to be kept the necessary 
laboratory standards, the mechanic’s workshop, and a 
lecture th(.*atre to seat tw’enty-five persons. Further 
lecture-rooms are not provided in the building, as teaching 
in the ordinary sense is not contemplate in the institute. 
The first floor will be devoted to the library, chief 
assistant’s room, glass-blowing room, and a laboratory for 
eight researcJi men. On the .srcoiid floor are the living 
•' rooms fiu- the niechanic and his famih, since the mechanic 
I .also acts as i-aretaker. 'Phis floor also contains rooms for 
I photo-chemistry, for scientilic collections, and workplaces 
for several more research workers. 

The building is connect(?d by a corridor with the technical 
department, the most important feature of which is tho 
machinery hall, with a floor space ot 200 square metr*“;. 
This hall is surroimded by .smaller rooms for chemii'.'il 
preparatitms, high-voltage and he;ivy-current work, and a 
blacksmith’s shop. The ground floor of the technical 
building contains a consultation room and the laboratory 
of the assistant in chargi? of that department. On the lir.st 
floor is living accommodation for two assistants nn<l ati 
engine-man, and also a room foi’ the serving of ndVesh- 
ments. 

The director’s house- will be erected in the grounds of 
the* institute. 

.\lthough there exists no stipulaliein on the.* point, it may 
ho takru as a rule that, on account of the fad that no 
teaching as such is to be undertaken, only such students 
will he admitted hy the director as have already finished 
their normal university course and desire a wider experi- 
ence in siienlilic research. 'Phere* are no restrie tions what- 
ever as to the nationality of the* men admitte:*d by the 
director. 

'Idle* director of the institute. Prof. Haber, was horn in 
Bresl.'ui in i8(>8, and obtaiiK'd his Ph.D. in Berlin in i8qi. 
.\fter obtaining his de*grce he spent se*veral years partly 
in lt_*chnical work and partly in securing hirther scientific 
training. In 1804 lie went to Karlsruhe, anel was 
.appointed Privat-dozent in chemical teihnology in i8ob 
and associate profrs.sor in 180S. In 1002 he was sent to 
.\me?ric;i hy the* Bunsen Socie*ty of Applied Physical Chem- 
istry to study the system of chemical instruction and the 
condition of elrrtrochemical industrie*s in the Unite*d States. 
In iQoo he was appointed to the ])Ost of professor in 
physical and eloctroediemistry in Karlsruhe, where he built 
up the. best equipyjed research laboratory of physical rhein- 
istrv in the* world. Students from all parts of the world 
w«*re attracted to this laboratory to such an extcMit that its 
.accommodation was insuflicient to allow all of them to 
ente*r, even although Prof. Haber admitted as many as 
forty men at one time as research workers. What was 
most remarkable was that he* personally directed the work 
of all these men, and often aide'd them in their experi- 
mental work. In 1007 he was calle*d to take the place of 
Lunge in Zurich .as professor of cln?niical technology, and 
in n)oo he* was asked to undertake the control of one of 
tlie largest chemical works in (iermany, but ho declined 
both these appointments. 

Prof. IIabe;?r introduced into Germany the rational 
mi:?lhod of instruction in elementary chemistry as embodied 
in the laboratory outline written by Prof. Alexander .Smith. 
This book was translated into (German by Prof. Haber 
and Fritz Hiller. The two books, “ Lehrbuch dor tech- 
nischen Elektrochemie auf wissenschaftlicher firundlage ” 
now out of print) and “ Thermodynamik technischer 
Gasrenktionen ” (iQOs; ; English edition iqo8), together 
with numerous contributions to the Zeitschrift fiir Elcktro- 
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chcmit\ Wiedemaini’s AnnitlcHf and ill*- Zritsihrift far 
' physikalische Chcmic^ consliluto his litfinry atlivitics. 

OiiL' of Prof. Haber’s most important ro.searclH.*s was 
that upon the ammonia gas (‘qiiilibrium at high Uuupcra- 
tures. 'this work resulted in the development of a coin- 
merrial method for the manufacture of pure ammonia 
directly from the elements by the use of osmium or 
uranium as a calalyser. Another important series of re- 
searches was tiiat upon the properties of llames. including 
the gas equilibria involved, the ionisation and ctmductivity 
of the ga-^es, and th»‘ action of the ions as catalysers. He 
has spent much time during the last few years upon tht‘ 
study of the r'seape of electrons from the reacting surfac<‘s 
of metals, and the elTet ts of electrons, upon gas equilibria 
and upon the velocity of chemical reactions. His other 
recent resr-arches have been mostly upon the following sub- 
jects : — the ehetromotive force of the ox\h\drogen c»‘ll at 
liigh trinperatures ; the oxidation of nitrogen in the high- 
potential arc; a gas refractometer for the optical analysis 
of gas«s according to Ravlt'igh's principle; electrical forc*-s 
at phase boundaries ; the corrosion of iron by str.ay currents 
from slrei-t railways; the reduction of hytlrow lamine ; the 
usf‘ of solid materials, such as glass and porcel.ain, as 
elecirol\ les ; the equilibrium between magnesium chloritle 
and owgen ; eh-ctrode potentials and <‘Iectrol\ tie reduction; 
the iaborator\ prejiaration of aluminium ; pr«‘paration 

t«f hydrogen peroxide by electrolysis ; experiniems on the 
deeom|)()sit ion ;ind combustion of the hydrocarbons ; .and 
autoxidaiion. 

'Jhe writer wislu-s to thank Dr. Frit;' Hiller, of Berlin, 
for the greater part of the information contained in this 
letter. 'The statements in regard to the purpos* s and 
gov. Mini' iit of the institute are oflu'ial. 

WlI.IIAM n. HxKKIXS. 

I pIv. rsity of M.oitaiia, .Septemb. 

The Weather of igii. 

I'liM tlie year which is now drawing towanK its tdose | 
has I)t.-n. I'egar Is weather, a true uimus niinihiliK is a 
commonplace of convei-.sat ion, and all liio more so by | 
lie conli.i?t between tliis and la^t year. Not 
uh has the slimmer been remarkabb* lor its li iigth, its 
hea,, itH brilliaiii'-, but the aulumn, even since the \\«*ather 
ik.-ii, has been ebaraclerist'd, unless I am misiak. 
liy an unusual teiid.Micy to relapse into briglit sunshine : 
the storms have cleared up with great rapidils ; the sun- 
sliine has been peculiarly clear, and mist and fog remark- 
ably rare. 

Now lor lhe>«.> excejjtional phenomena there must be 
some excepiion.'il lause, or coinliinat i<in of causes. ('an 
any ol our meteorologists say whal it is? I do not ;isk 
for a statement of c.'iuses siadi as ih.' prevalence of anli- 
cyi'IoiH'.s in a particular direction or the continuance of 
given winds, for such f.acts* are only part of the phenomena 
lo l.M- explained ; but * w;mt to know whether any real 
cause can be assigned for the geiif'ial character of Iho 
xNealhi r. hjnv. Fin. 

b'.ailand, November S. 

Dew-pond.s in xgir. 

rni: pond near Clianctonbury, referred to bx Mr. J. F. 
f Matworthv in Nxii'iu-: of November 2 ip. S;, has gener- 
ally be*>n regarded as an ancient one ; and 1 may perhaps 
direct attention to a siatiMiieiit in vol. Ivii. of the “ Sussex 
Arch. Collections ” to ibc* (dTect that it was made by the 
Rev. J. doling, the father of the present oxvner. If this 
l*e cfirrei't. aiKi the word “made” should not read as 
“ re-made,’’ there is, ajiparently, no ground for attributing 
the pond and its fortifications to Neolithic or any other 
■ancient people. 

A visit to St. Marlinsell Hill, Wills, on September 18 
showed how disastrous had been the efforts of the long 
drought. The pond near lo the shepherd’s cottage was 
dry except for a small circle of mud at the bottom. W’hen 
normally full it could not have been more than 2 feet 
deep ; and the xvhole area xxas strexvn with loose angular 
flints. The occupier of the cottage stated that the pond 
had never previously dried up during the sev.?nteen years 
she had been there. The she»'p on the downs had nearly 
■all gone, there being no “ feed ” for them. In short 
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droughts the diwv seems to be siillicienl lo maintain llu- 
feed ; blit this X(*ar the absence of rain for so long 
brought about a remarkable ab.scnce of doxv, and the 
d"peiKb*nce ol dew upon earlier fallen rain seems to be an 
established fact. 

AnoiluT ]>ond is to he seen about a quarter of a mile 
to the north of the cottage on level ground. It has a 
large hole* in the centn* some 5 leet dee]>. 'I bis pond was 
quite dry. .V quantity of puddle had been r.inoved from 
the depression. 

Another pond-(l.‘pression occurs south-west from the 
cottage and barn, at the heginniiig of the spit of doxvn 
which luTe jilts out over the low-lxing land of ilu' N'ale of 
IVwsey. It is grass-grown, .and has several .Scots pint s 
groxving in it. 1 here is no good reason to think it was 
a “ quarry,” or even a “ lally-lioiise, ’’ as has been alleged. 
It was drx . 

Furtht*r xy»-si along this narrow spit t)f land, and heN(»iul 
Iht* gre.nf ditih and vallum known as Ciianls’ (iraves, is 
an empty pond-depressioii alnmt 20 feet across, constructed 
in ;i iiiosi conviMiieni position if only it had water. It 
has app:iri‘ntl\ been grass-j^rown ior many >ears -anollier 
insl.'ince ol the exlraordiii.'irv ueglec*! of inoderii-da\ 
fanniM's. 

All these poiuls were ciitiil.'ir. On dl•sceluIing on tin* 
e.ist of M. M.iriin’s Hill towards Wool ton Rivers, past ;i 
series ol moimiN like swellings on the side f)f ibe hills, 

c.'illed b\ some anlnors “ pil-dwt*llings. ’’ I imliKsl a square 
pt»nd .*il the edge of ;i (ield. Ibis was also dry. But .a 

little nearer Wool ton Rivia’s, al I he side o| the rtiad, w;is 

;i |>ond lull of xvaler. 'ibis xvas on Ihe low ground beneath 
llu' hills; ;ind the seiM’et of ils siiccess lax ill the fact that 
it XX. as almost surroimded bx tall Iri’es, some of xxliich 
•mpletels overhung the pond. 'riuis rwaporalion xxas 
n diiced to a ininimnin in tin* heat of the sinnmer snn, 
whilst it mav have been replenished h\ ib,. i-ondeiisalion oil 
th»‘ leax'es of tile 1re» s. 

It was observi-d that a concrete pond wris being built 
on a slight emimaice in a field luair at hand, and it was 
staled in the village that a boring was bi ing ma<le for 
xv.aler. 

Tliere is a moral. In th(> first place, farmers do not 
make tli(‘ir ponds di‘ep enough, hi the ni'xt placf , they 

neglert them until they dry lip. Finallv. xxlien thev do 
repair lliem, thev nmovi; the puddle al the hot tom in 
protess of cleaning, and then wonder whv tlu^ ponds fail 
In hold xxater. ICdw.xkd .\. AI.xktin. 

2S5 llolmesdale Road, Soiifh Norwood, S.F. 

The Research Defence Society and Anti-Vivisection 
Shops. 

Wi: <l« sire to make .1 special appeal for the purpose <>1 
undoing the hn m wliiih is doin' hv anti-vivisection shops 
.and proceNsions. The exhibits in lliesi- shops are of 
I most misleading nature; and lln' truth as to ana-silni Ics 
c.arefnllv conceali-d. No operation, more than tin.' laiicin-j 
of a Vein just under tli»‘ skin, is alloxvt'd to be, <lone 
I aiix .animal in Ibis count rv, unless the animal is under .a 
.aiia".ibeiie throughout the xxliole of tlw opi'ratioii. 

It xvill be rr'iiiemhereil that oiw of tlif'se shops, on the 
<le.ath of 11 . M. King b'dxvard VII., distrihnted a lealb f 
suggf-sting that his Majesty’s ilealh xxas due to meilic.al 
treatment. 

W'e have, of course, received main* complaints against 
these sho|)s. AVi* find that I hi* police* have no poxxer lo 
close lhr*iii : and xve can only place men oulside tln'iii, to 
give our leaflets to passt'i’s-bv. 

But this constant giving of literature is a heavy expens, 
to our Society. We therefore appeal for special conlribii- 
tions toxvard this purpose. W’e make this appeal xvith con- 
fidence, for XVI* are sure that the public recognises the 
grax'e harm which is done Ixy these shops, especiallv to 
children. .Ml contributions should be sent to the Hon. 
Treasurer, Research Defence Societv, 21 T,.adhr<)k<' .Square, 
I.ondon, W’. 

W’e may, perliap.s, take this opportunit v of mentioning 
that a letter has just been rereix’ed from Sir .\f)olo Kagwa. 
K.(kM.(L, the Prime, Minister of Uganda. It is dated 
from Mengo, Uganda, Sepli'mber 26. ” I realiv think.” 

he says, “ that in a fexv years’ time sleeping sickness will 
be extinct in I'ganda, and people will become immune from 
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the disease. ” If this happy result is obtained it will, with- 
out doubt, be due to the work done by the Royal Society 
Commission, who gained their knowledge on the subject 
by experimentation on animals. 

Cromer, President. 

Sydney Holland, Chairman of Committee. 

F. M. Sandwitii, Hon. Treasurer. 

Stephen Paget, Hon. Secretary. 

21 Ladbrokc Square, London, W., November 1. 

The Definition of Mass. 

In Nature for October 26 your reviewer, in criticising 
“An Elementary Text-book of Physics,” writes: — 

“In common with so many other text-books on this 
subject, this book lacks the fundamental definition of 
‘mass.* The author introduces the term ‘mass* without 
definition in order to define force, and then uses this defini- 
tion for the purpose of defining mass. Few writers on 
mechanics appear to realise that a definition of mass apart 
from force is the essential first step from the point of view 
of absolute measurement.” 

I am not concerned to defend this particular text-book, 
of which I h.ave no knowledge, but 1 should be grateful, 
in common with many of your readers, if your reviewer 
would give us a satisfactory definition of mass apart from 
force (the italics are his own). 1 presume he would not 
be content with the fatuous statement that ” Mass means 
quantity of matter ” ! Apparently Sir Oliver Lodge must 
be included .amongst those censured, for in his “ Elementary 
Mechanics ” he writes : — 

“ We sec, then, that mass is measured, and must be 
held to be defined, by the property of inertness possessed 
by matter — that is, by its requiring force to move it if at 
rest, and to stop it if in motion.” 

The same view is expressed by Clerk Maxwell in his 
invaluable little book “ Matter and Motion,** article xlvi. 

Let us be frank about this question. 'I'he idea of force, 
like the idea of temperature, is derived from our bodily 
sensations, and is therefore suspect in some quarters. It is 
said that our sensations are not trustworthy. Neverthe- 
less,* we can form from them by long (experience fairly 
accurate estimations both of force and temperature. To 
measure temperature we generally observe the expansion of 
a material body. To measure force we can use the de- 
formation produced by it when acting on some portion of 
matter — the statical method ; or we m.ay measure the 
acceleration produced in a particular body — the dynamical 
method. The two methods give concordant results. We 
observe the effects of changes of temperature ; we infer the 
passage of “ heat *’ from one body to another. We observe 
the clTi'cts of force in producing acceleration. We find that 
the ratio of force to acceleration (or, what is equivalent, 
the ratio of impulse to change of velocity) is (approxi- 
mately) constant for a particular body. We infer the 
existence of “ mass,” which is simply the value of this 
ratio. To say that “ mass ’* is indestructible is to affirm 
that this ratio remains constant through the range of our 
experiments. If we extend the range we arc led to believe 
that the r.atio is no longer constant when the velocity of 
the body approaches the velocity of light. 

II. S. A. 

It giv^s me much pleasure to comply with ”11. S. A.’s ” 
request expressed in his letter, but, at the same time, I 
should like to refer him to chapter iii. of Porter’s “ Inter- 
mediate Mechanics ” for a clear and exact statement with 
regard to this question. 

In the first place, it should be pointed out that definitions 
are of two kinds, qualitative ancl quantitative, and it was 
in the latter sense that the term was used in that portion 
of my review which ” H. S. A.” quotes. To the definition 
due to Lodge, regarded as jnirely qualitative, no objec- 
tion is offered ; it is when quaniiialivc definitions arc re- 
quired for the purpose of measurement that the difficulties 
arise. Surely it is obvious that it is meaningless to define 
unit force as that which produces unit .acceleration in unit 
mass, and then to define unit mass as that which acquires 
unit acceleration under the action of unit force. Of 
course, if we are content ^ to define force in terms of the 
deformation it produces in a given piece of material, mass 
may then be measured in terms 6f force and acceleration ; 
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but the system of units arrived at will not be absolute. 
To obtain .absolute units, wc must be able to compare 
either two forces or two mas.ses by measurements of space 
and time alone. The problem of defining mass quantita- 
tively therefore resolves iLself into defining the ratio of two 
masses in terms of space and time. This may be done as 
follows. 

Let two masses mj and be isolated (a slate of . affairs 
approximately realised in Hicks *s balance), and let them 
interact in any way. Let their accelerations at any instant 
be tty and a, respectively. These will be oppositely 
directed. Then the ratio of the masses is defined as being 
numerically equal to the inverse ratio of the accelera- 
tions, or 

the negative sign expressing the fact that the accelerations 
are opposed in direction. Wc may prove tliat the defini- 
tion is valid by extending the experiments to a number of 
masses taken in pairs, and fincling that me results are 
consistent. The unit of mass may now be’ fixed, and that 
of force defined in terms of it. Further, it may be pointed 
out that as consequences of the experimental verification 
of the validity* of the above mod(^ of definition, the prin- 
ciples of the equality of action .and reaction, and that of 
the conservation of moriKMitum, immediately follow. 

From this point of view, therefore, we regard force as 
being a mass-acceleration rather than mass as ihc ratio of 
force to acceleration. The thermal analogy of Dr. Allen, 
if extended, suits the argument excellently. W'c do not 
obtain an absolute scale of temperature until we make it 
independent of any particular substance ; neither are we 
able to measure force .ab.solutrly until its scale ce.asos to 
depend upon the behaviour of any special body und('r its 
action. The Reviewer. 

Altitude and Animal Development. 

Some time ago I found in the alluvium of a little Dcrby- 
.shire stream a tubilicid of a species and gc'nus new to 
Britain. It was characU'rised by its large lymph corpuscles 
and its Pachydrilus-like form, on which account it was 
named Meganympha pachydriloidest Friend. I lie descrip- 
tion showed that the animal possessed an average of forty- 
five segments, three or four forked setae like Limnodrilus, 
a brain deeply lobed behind, spermu theca', pear-shaped or 
globular, and a p(!nis-sheath, or large penial seta. While 
working out some species of Fridcricia a few days ago, 
and turning to BreLschcr (Revue Suisse de Zoologic, 1901) 
for some details, my attention was directed to his descrip- 
tion of Rhyacodrilus falciformis, and it appeared evident 
that the Derbyshire worm was one with the Swiss. ^ But 
Brelscher states that the alpine forms have only thirty 
segments. Issel, de Ribaucourt, and Brctscher have 
recently given us many facts to show that annelids of the 
same species are very much smaller when found high up 
in the Alps than when found in the valleys. The foregoing 
seems to be an interesting confirmation of these statements. 

But I find that other factors are at work. It is many 
years since Vcjdovsky first described the little annelid 
known as Achajta, on account of the absence of setae, but 
it is only within the last few months that specimens have 
been found in England. Southern found three different 
species in Ireland two years ago, .and I have found the 
same number, though differing in kind, in England. Now 
Vcjdovsky gives 15 mm. .as the length of Achaeta 
hohcmica; but Southern s.ays that though the Irish speci- 
mens agree with the Bohemian in other respects, they are 
but 5-6 mm. in length. In .\ugust 1 found A. bohemica, 
Vej., in Kew Gardens, and the length agreed with the Irish 
forms. On November 7 I took the same species from a 
little grass plot in the heart of the city of Nottingham, and 
the specimens again measure 5-6 mm. 

It seems easy to account for the difference in size in 
the case of Rhyacodrilus ; but can any zoologist or biologist 
suggest an explanation of the difference between the 
Bohemian and British forms of Achmta? 

Hildertc Friend. 

no Wilmot Road, .Swadlincote, Burton-on-Trent. 

1 Since writing the above I have discovered that Rhy.'\codriUi'< was 
described in j<)o4 by Ditlcvsen as ny(xtirUus JUi/orwh. _He was familiar 
with Brrtscher’s worlc, but did rot observe that the Banish tubificid had 
already been diagnosed. 
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RECENT THEORIES OF VOLCANIC ACTIONS 

F 'IFTY y^ars ago it appeared as though the volcanic 
problem had been completely and satisfactorily 
solved. Granted a cooling globe in which a solid 
ci'ust covered heated matter, actually or potentially 
liquid, then the influx of sea-water through fissures 
in the crust seemed to account for all the phenomena 
observed during a volcanic outburst. Observations 
had then been almost wholly confined to the small 
group of Mediterranean volcanoes; but as our know- 
ledge of volcanic action and terrestrial physics has 
grown with more continuous study over wider areas, 
these conclusions, as well as the premises on which 
they were based, have long since failed to satisfy 
students of geophysics. 

One of the chief factors in bringing about this 
revolution in opinion has undoubtedly been the 


j and other observers. In the study of the highly heated 
! lavas of these volcanoes, an explanation has been 
i found of the “slaggy” and “ropy” varieties of lava, 
j as well as of the peculiar types known as “jiillow- 
lavas ” formed when they flow into the sea (see 
Fig. 3). 

In addition to the new light thrown on volcanic 
action by the observations carried out in recent years 
on these Pacific volcanoes, there have been, during 
the last thirty years, three great outbursts of igneous 
activity, attended by phenomena of startling and un- 
expected character, which have served to awaken 
geophysicists to the fact that the old and simple 
theories formerly accepted stand in need of revision or 
replacement. 

In 1SS3 the tremendous outburst of Krakatoa, in 
one of the great highways of the world’s commerce, 
supplied op}X)rtunities for the study of the explosive 



Z'/tfltiK] [/c. AUxes, t/iliK 

Kii.. i.— l’unoramic photograph of Halcmauniau (the open lake of Java ill the crater of Kilauea) on January 13, lyro, with Maunn Loa in the hackground. 
'I'ht: neatly circular lake was about -joo metro in diameter ; its .surface w.as cstiiimted to be about 2s metres below the rim of the crater. 
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Kic. 2. — l^inoramic photograph of ilalemaumau on February ao, 1910. 'J'he lake level fallen about jo metres below ihe surface of the " bl.ick ledge ” 

ot Ivilauca in the foreground. g 


systematic study of the remarkable volcanoes of the 
Hawaiian islands, for which we are especially in- 
debted to the geologists of the United States. In 
the great “pit-crater,” or “sink,” of Kilauea, always 
open to inspection, we find the explosive action and 
escape of gases reduced to a minimum, such “ sinks ” 
presenting the most marked contrast to the explosion- 
formed craters of Vesuvius and Stromboli (see Figs, i 
and 2). Equally striking is the dilTerence between the* 
great flat Hawaiian domes, rising above the ocean- 
floor to the height of the Himalayas, with slopes of 
from 1° to 40, and the steep conical pil^s of Chimbor- 
azo and Cotopaxi. Another volcano df the same type 
as the Hawaiian, Matavanu, in the ,Samoan group, 
has been recently described by Dr. Tempest Anderson 

1 “ The Nature of Volcanic Action." By Reginald A. Daly. Proceedings 
of the American Academy of Arts and Sciences, vol. xlvii,, No. 3, pp. 47-122, 
fune, X9Z1. (Boston, Mass.) 
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type of volcanic action, which is so strikingly different 
from the effusive ty])c of Hawaii and Samoa. With- 
out any outflow of lava, fused matter was shot to the 
height of from sixteen to twenty-five miles into the 
atmosphere, the shocks producing .air-waves that 
travelled two or three times round the globe, in this 
great uprush of gases, the molten materials were 
reduced to such a state of fine division that they were 
diffused through the whole of the atmosphere of the 
globe, giving rise to those wonderful sunset glows 
that will be so long remembered. In this great out- 
burst, the hydrosphere was ailfccted to a inuch> less 
extent, and the lithosphere scarcely at all— for earth- 
quake shocks, as distinct from air-concussions, were 
almost, if not entirely unfelt. 

1?‘ive years later, in 1888, occurred the singular 
eruption of Bandaisan in northern Japan. In this 
case the sudden outburst of gases did not carry with 
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it any molten materials, but was sufficiently Violent 
to throw dowji one side of a volcano more than 6000 
feet hij^h, which had been long in the “ Solfatarra 


stage.” The quantity of material thus displaced was 
calculated by Profs. Sekiya and Kikuchi, the com- 
missioners appointed by the Japanese (iovernment to 
investigate the phenomena, to be no less than 2782 
millions of tons ! Kuropean geologists had long been 
lamiliar with the fact that among the miniature 
volcanoes of the Eifel district there are examples in 
which scarcely any ejection of igneous matter has 
taken place, the vents being surrounded by fragments 
of slate and other underlying rocks; and the experi- 
ments of Daubree and Sir Andrew Noble have shown 
that heated gases, under intense pressure, are capable 
of drilling h(»les througli tlie hardest rocks. But in 
the case of Bandaisan, the “hurricane-blasts” hurled 
along the debris at the rate of forty-eight miles an 
hour, thf? hurtling masses of which were gradually 
reduced to the condition of sand, and covered an area 
of twenty-seven square miles. Although “steam” is 
said to havt? been seen rising to the height of qjoo 
fe('t alxjve the “crater,” the materials overwhelming 
the country were dry, except where they crossed 
Irdves or rivers. But towards the end of the eruption 
scalding mud is said to have fallen and destroyed 
many lives; it is noteworthy, however, that a survivor 
declared that lh(i gases in which he was enveloped 
were not of a poisonous character. From the direc- ; 
tiiMi in which tin* materials were thrown, there is ' 
some ground for tin? belief that the out rush of gas 
w;is not, ;is in Kr.akatoa, vertical in direction, but I 
more or less oblique. The result of the eruption was I 
to produce ;i great cavity which strikingly resembles i 
th(* ^’al del Bove ot Etna and the Caldera of Palmh. ; 

In mo2 there occurred, in the West-Indian islands ! 
(d Martinique and St. Vincent, extraordinary out- i 
bur'its of volcanic violence, which were carefully ! 
studied by English, French, and American geologists. ! 
In these cases the great destruction of life and pro- j 
perly was caused by enormous volumes of super- j 
iieated gas, charged with solid particles of all sizes, 
which rushed down the valleys leading from the ; 
mountain summits to the sea. , These mixtures of gas j 
and dust behaved like liquid torrents, and travelled at : 
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a rate of more than eighty miles an hour, sweeping 
<*very thing before them. Their destructive action on 
living beings appears to have been in part due to 
the healed condition of the gas and in 
part to its suffocating character. In 
Martinique another very curious 
phenom(*non was exhibited : the mass 
of molten rock consolidating in the 
vent of the volcano was gradually 
pushed up by forces from below until 
it formed a great “ spine ” which at- 
tained an elevation of nearly 1200 
feet; but after many changes, due to 
both movement and disintegration, 
extending over more than a year, this 
“ spine ” tin.-dly disappeared (see 
t'lg- 4)- 

It has generally been .'issumed by 
geologists that the chief compoiu'iit in 
the gas emanations — alike in Kraka- 
toa, in B.'indaisan, and in Martinique 
- was water gas; and this .seemed to 
be indic.'ited, not only by the vast 
clouds ovc‘rhanging Volcanic vents, 
but by th(* torrents of rain which, 
mingling with linely comminuted 
rock, gave rise to the “muddy lav.is ” 
often .so much more destructiv<* than 
the ” fiery lavas ” of active volc;moes. 
It is true that dejxisits of chlorides, 
sulphur, and other products .around 
volcanic va'iits indiral<* the presence of 
various other gases in the iijn'ising 
columns, hut these have usually been regarded as quite 
subordinatt* to Iht* high-pressure st«‘am to which the 
most important .actioji in volcanic eruptions has 
usually been atlribul<*d. 



Photod ' O. Ht>vey 

Fn^. 4. — The Rre.it “.spine,” compo.sed of andesitic lava, which was 
forced up during the eruption of 1903 to the height of nearly 
7200 feet above the cratcr*ritn of Mont PeU'C in Martinique. 

It has long been known that lavas after their 
consolidation are found to contain, occluded in theiir 



I 
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/ 'hoto. 1 \ T. A tuh rson. 

Fu;. 3. — “ Pillow Lava," fi.rnied by the molten niutcrial coming in comait with sea-water. The 
cmlled siirface.s form ;i scum which is strelclu'd and di^tcnlied by the ^tllI li<iuid material 
fjrced f irward behind, intoth^ great p 11 )w-like niass;.s shown above. 
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mass, j^aseous mailers which arc given olf when ihe 
rock is heated. This is especially true of lavas of a 
glassy character, which when fused have been shown 
to swell up into masses of pumice of many times the 
dimensions of the glass from which it is formed. M. 
Albert Brun, of Geneva, has collected, and analysed 
the gases given off in such cases, and finds them to 
be nitrogen, ammonia, chlorine, hydrochloric acid, 
carbonic acid, and various hydrocarbons. Reasoning 
from these and other observations, he has been led 
tj the conclusion that steam, instead of playing the 
most important part in volcanic eruptions, must be 
regarded, in many cases at least, as only an adventi- 
tious and accidental accompaniment of them. He lyis 
certainly shown grounds for the more thorough in- 
vestigation of the nature and composition of these 
mixed gases, which, as recent studies have shown, 
play sucli an all-important part in volcanic outbursts. 

But in addition to the more exact and systematic 
studies which have been made of the great volcanic 
fiuptions in recent years, there is another class of 
rt’s(?archos which have supplied evidence of at least 
< qual value concerning the nature and origin of these 
phenomena. 

The study of rocks’in thin sections under tin* rnicro- 

upe has shown that the two class(?s of rocks known 
as “plutonic" ,'ind “volcanic” respectively are essen- 
tially idtMitical, and ])ass into om; another by in- 
sensible gradations. Great areas of crystalline rocks 
(“ batholites and lake-like intrusions of similar 
materials (“ laccolites ”), lying in the midst of sedi- 
mentary and other rocks, were probably the roots of 
the volcanoes of previous periods in ihe earth’s his- 
tory. Ill these cooled resirvoirs we may study the 
changes which have taken place in the magmas that 
have' .sup|)lied the old volcanic vents, and inverting 
t!)e Lyrlli.m princi])l(‘ — we may reason concerning the 
prtice.s^rs which must now be going on beiu'ath exist- 
ing volcanic vents from what we can prove to have 
taken place b(?neath those of former geological 
periods. Nor are there wanting examples of ancient 
voli.'inoes, dissected by the scalpel of denudation, 
which illustrate the intimate connection which exists 
!)• I ween the plutonic and volcanic rock-masses. 

riie author of the memoir iJefore us is well known 
lu geokigists by a number of valuable memoirs deal- 
ing with the evidence of changes which must have 
taken place in the great underground reservoirs of 
igneous rocks. These he has had the opportunities of 
investigating while engaged as a Canadian member 
of the International Boundary Surveys. More re- 
cently, he has had the opportunity of making a 
detailed investigation of the phenomena exhibited in 
the Hawaiian volcanoes. His outline of “a general 
working theory of vulcanism ” is the result, as he tells 
us, “of the writer’s studies in the Hawaiian Islands 
in i()og, but many of the chief conclusions are 
founded on his fitdd-work in plutonic geology, as well 
as on th<‘ geology of many ancient volcanic forma- 
tions.” 

I'hat the hypotheses he now formulates are of a 
somewhat speculative character, and that many of 
his conclusions are more or less tentative, Mr. Daly 
fully admits; but that, nevertheless, his memoir is an 
imijortanl contribution towards the solution of a very 
difficult problem everyone will agree. Tie summarises 
his suggestions as a ” substratum-injection hypo- 
thesis,” believing that the surface phenomena can 
b<-st be accounted for by abyssal injections of a deep- 
seated basaltic magma through an acid substratum of 
granitic or gneissic rocks everywhere underlying the 
sedimentary formations. But in. elaborating his 
theory the author is led into a number of discussions 
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I of points of extreme interest and importance, and^ 
j even if his main conclusions are rejected, these sub- 
i sidiary discussions retain their suggesliveness and 
j value. 

j It is admitted by the author that the conditions, 
leading to his “abyssal injections” “form a subject of 
great theoretical difiiculty ” ; he apparently accepts 
the view that the higli temperatures underground are 
; due to the earth being a cooling globe, although In: 
j admits the influence of various chemical reactions in. 

augmenting, locally, these high temperatures. rhe 
* chief argument in favour of the view that the earth’s 
I interior is in a highly heated, if not molten, condi- 
1 tion is, of course, derived from the fact that ub.ser- 
I vations made in mines, tunnels, wells, and bore-holes 
everywhere indicate a progressive rise in tempera- 
ture as we go downwards. Nevertheless, the most 
recent obstTvations of underground temperatures have 
revealed such startling discrepancies between the re- 
sults obtained in different areas — discrepancies that, it 
seems, are quite incapable of being’ explained by 
dilTorenccs in the conductivity of rocks and similar 
causes -that tla* argument for a “molten globe” 
based on underground temperatures loses much of its 
j force, ;ind with it must go the estimates of the earth ’*■ 
age th.'it have been based upon it. In these cir- 
cumstances, the thoughts of geologists turn, not un- 
naluridly, to the great revelation of radio-activily as a 
source* of heat, for hen^ may possibly be found the 
means of removing, to some <*xtent at least, the 
“theoretical fliflicuUu*s ” which, the author admits, 
still beset tht‘ explanation of those* deep-seated nction.s. 
for which he argu<*s. J. \\\ J. 


.S7M.\7.S7/ OnSICRVATIOSS OF HRO()l<S\S. 

COMET (1911C). 

j)ROOK.S’S comet has recently been a conspicuous 
()bjeci, and no doubt a gn*.at number of valiia.ble 
observations have been madtr, both pliolographically 
and vi.sually, at most of the observatories in the 
northern hemisphere. 

.Some v».*ry interesting records have recently been 
received from Senor F. Inij^uez, the director of the 
M.adrid Observatory, and nc»t only do these include- 
photographs of the comet itself, hut .an exc(*llent 
spectrum accompanied by a li>l of the wav(*-leiiglhs 
of the bands rec\>rded. 

The photogr.aph showing the form of llu? conn*! was 
secured on .September 2.^, with ;i 0-incli Grubb doublet, 
during an exposure of one and a quarl<‘r hours 
(gb. 15m. to loll. 30m.), the comet then being of Ihe 
second or tli!id magnitude. 'Ibis photograph is re- 
produced I'Oi'e (Fig. i), the scale being i inm. to 5 
minutes of arc. On this dale the tail stretched to a 
distance of 15 degrees, and consisted of delicately fine 
interlacing filaments; the nucleus with its surrounding 
nebulosity measured 21 minutes in diameter. Spectro- 
scopic observations were mad*.* visually with a slit 
spectroscope, and photographs w’ere secured with the 
Grubb photographic equatorial, having an objective 
prism of 20 cm. aperture and 20^^ refracting angle. 
These have shown the .spectrum to consist of seven 
imilges of the nucleus. The visible bands arc the 
three situated at the* red end of the spectrum, and 
these form three distinct spectral hands, while the 
sixth is composed of fine lines. The seventh app<*ars 
double, although its components are not well defined 
and were measured as single. 

The wave-lengths have br*en determined by .Senor 
Ini£rue7 from four ])latps taken on September ig, 20. 
and 2fu The three visual monochromatic images of 
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the nucleus are X 555, 514, and 472. The fourth band the chief carbon bands beipf^ strongly developed, it 4 $ 

is made up of the lines X 440, 434, and 432, and the very probable that the Madrid spectrum represents 

\v'avc-len/;jth of the fifth is x 423. The sixth band he bands and lines of the same substances. No doubt in 

finds to be composed of the lines X 410, 407, 405, 404, the near future spectrum observations, both photo- 

and 402, while 388 he gives as the wave-length of the graphic and visual, made at other institutions, will 
seventh band. By using a prismatic camera, the be soon forthcoming, so it will be interesting to see 

spectrum of the comet’s lail has also been secured, if the same explanation of the origin of the bands is 

but because of its faintness only monochromatic corroborated. W. J. S. Lockyer. 

images of the tail in the three visible bands were 




Fig. I.— Brooks's Comet as photographed on September 28 at the 
Madrid Observatory with an ejcposurc of li hours. 

recorded. The whole length of the spectrum indicates 
the presence of a faint continuous spectrum. This 
‘Spectrum was secured on the night of September 26 
with an exposure of two hours (qIi. to iih. G.M.T.). 
Besides a paper print of this spectrum, a drawing with 
a scale of wave-lengths also accompanies the com- 
nuinication. This drawing is reproduced here 
(Kig. 2), hut the violet has been placed on the left- 
hand side to conform with the general adopted pro- 
cedure. 


CONFERENCE ON THE THEORY OF 
RADIATION. 

A very successful meeting was held in Brussels 
from October 29 to November 4, to discuss the 
present position of the theories of radiation and of 
molecular theory in general. The following were pre- 
sent at the meeting : — Profs. H. A. Lorent/, Kamer- 
Ungh Onnes, W. Nernst, M. Planck, Rubens, Som- 
merfeld, VV. Wien, Warbtspg, Brillouin, Mme. Curie, 
Langevin, Perrin, Poincard, Einstein, Hasenohrl, 
Martin Knusden, J. H. Jeans, and Rutherford, while 
Dr. Goldschmidt, of Brussels, Dr. de Broglie, of 
Paris, and Dr. Lindemann, of Berlin, acted as secre- 
taries. ^ 

The inception of this “conseil scientifique ” was due 
to Mr. Ernest Solvay, of Brussels, who very generously 
offered to defray the expenses of the conference and 
the cost of publication of the papers and discussions 
contributed at the meeting. The members were the 
guests of Mr. Solvay at the Hotel Mctropole, and with 
the exception of one meeting at the Physiological In- 
stitute, founded by Mr. Solvay, the meetings took 
place in one of (he reception-rooms of the hotel! The 
arrangements of the meeting were under the charge 
of Dr. Goldschmidt, who was indefatigable in looking 
after the comfort of the visitors. Prof. H. A. Lorentz 
was president of the “ conscil scientifique,” and the suc- 
cess of the ihccting was due in large measure to his 
able management. 

The following papers were read before the con- 
gress : — Sur I’application au rayonnement du 
th^orfeme de I’^quipartition de P^nergie, by Prof. H. A. 
Lorentz; a short communication in the form of a 
letter from Lord Rayleigh; the kinetic theory of 
specific heats, by Prof. J. H. Jeans; die Gesetze dcr 
Warmestrahlung und die Tlypothese der elomentaren 
Wirkungsquunten, by Prof. Max Planck; die^ Bedeut- 
I ung des Wirkungsquantums fiir unperiodische Mole- 
I kularprozcsse in der Physik, by Prof. Sommcrfeld ; 
j zum gegenwartigen Stande des Problems der spezi- 
1 fischon Warme, by Prof. Einstein; Anwendung dcr 
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Fhi. 2'. — Spectrum of Brooks's Comet from a photograph taken at the Madrid Observatory. 


The writer has made a comparison of this spectrum 
with that which was taken of comet 1907^ (Daniel) 
by Prof. Campbell. While the latter spectrum^ is on 
a very much larger scale and rich in detail, it is seen 
nevertheless tliat both are very closely identical when 
allow«ance is made for the smaller scale. As Daniel’s 
comet was stated by Campbell to show no radiations 
other than those due to carbon or carbon compounds, 
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Quantentheorie auf eine Rcihe physikalisch-cliem- 
ische Probleme, by Prof. Nernst; les preuves de la 
R(^alit6 Mol^culaire, by Prof. Perrin; die kinetische 
Theorie der ideale Gase und die Versuchsresultate, by 
Prof. Knusden. 

A vigorous discussion took place on each of these 
papers, an abstract of which will ultimately be pub- 
lished. Special interest was taken, in the papers deal- 
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iftff with the question of specific heats. Prof. Nernst 
gave an interesting account of the experiments upon 
the variation of specific heat with temperature down 
to low temperatures and of their explanation in terms 
of the “quantum” theory proposed by Prof. Einstein. 

The meeting took place under unusually pleasant 
social conditions, for all the members were staying at 
the same h8tel and dined together. The interchange 
of views on many problems of modern physics was a 
feature of the occasion, and led to a much clearer 
understanding of the points at issue. 

At the close of the meetings, Mr. Solvay invited the 
conference to meet again in Brussels in 1913. 

E. Rutherford. 


SIR SmUEL WILKS, BART., F.R.S. j 
QIR SAMUEL WILKS, at the time of his death, on 
^ November 8, the senior fellow of the Royal Col- | 
lege of Physicians of London, was born at Camberwell 
on June 2, 1824. He was the second son of Joseph 
Barber Wilks, treasurer to the East India Company, 
who himself had many ancestors in the service of that 
company. He was euucated at Aldenham. In 1840 he 
was apprenticed to a family doctor at Camberwell, 
Mr. Richard Prior, whose widow he subsequent!)' mar- 
ried. He began to attend lectures at Guy’s Hospital 
in 1841, and took the M.D. London in 1850. He 
earned many distinctions at the University. In 1856 he 
became a fellow of the College of Physicians, and 
assistant physician to Guy’s Hospital, in 1867 full 
physician; in 1870 he obtained his F.R.S. , and in 
1897 his baronetcy. He was president of the Royal 
College of Physicians from 1896 to 1899, and he was 
a governor of Guy’s Hospital. 

Wilks began work at a period when most doctors 
were satisfied with vague words that meant little; 
hence his desire to know the causes of things was 
at that lime remarkable, and led him to be the first 
to make systematic post-mortem examinations when- 
ever he could. When he gave up his work in the 
post-mortem room, he had made more post-mortem 
examinations than anyone alive except Virchow. In 
the course of these he found that syphilis could affect 
internal organs. As now we know that several in- 
tdrnal diseases are due to it, this was a most important 
discovery. The original paper, entitled “On the 
Syphilitic Affections of Internal Organs,” wa% pub- 
lished in the ‘“Guy’s Hospital Reports” for 1863. Of 
it in later years Wilks wrote, “ 1 regard this as the 
most noteworthy and original article it has been my 
good fortune to write.” 

He was a great observer, and was the first to point 
out that excess of alcohol causes paralysis of the limbs, 
and that atrophic lines may form on the skin apart 
from stretching of it ; he described and named the con- 
dition of the knuckles called “verruca necrogcnica,” 
and under the name of arterial pya?mia he described 
what is now known as malignant endocarditis; also 
he did much to establish firmly that Bright’s disease, 
Addison’s disease, and Hodgkin’s disease were dis- 
tinct entities. The last he discovered independently, 
but found that Hodgkin'had given an account of some 
examples of it, and accordingly Wilks gave the name 
Hodgkin’s disease to it. 

All Wilks’s investigations were done at Guy’s Hos- 
pital, and he greatly added to the reputation of its 
medical school. His strong personality and his enthu- 
siasm for the advancement of medical knowledge made 
him much beloved by students, and by his influence 
many were stimulated to take an interest in their 
work as an intellectual pursuit. He was always the 
champion of investigators,, and was one of the most 
energetic in foriyilng the Society fqa the Advancement 
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of Medicine by Research. His mind was extra- 
ordinarily active even when well advanced in years. 
He did not retire until he was seventy-seven years of 
age, and then, when he went to live at Hampstead, he 
was, at the age of more than eighty, president of 
the Hampstead Scientific Society, and read papers 
before it. 

His “Pathological Anatomy,” first published in 
1869, has gone through three editions. It has become 
one of the medical classics, and is still the best book 
on the subjects of which it treats. It has been well 
said that if you think you have discovered a new fact 
in morbid anatomy, you will find it was observed by 
Wilks and is menticned in his book. Students were 
so much attracted by the matter of his lectures that at 
their request they were published, and form his two 
other books, “ Diseases of the Nervous System ” and 
“Specific Fevers and Diseases of the Chest.’’ 

W. H. W. 


MR. JOHN BROWN, F.R.S. 

^HE death of Mr. John Brown, which, as an- 
nounced in last week’s issue, occurred at Bel- 
fast on November r, removes one who was a scientific 
amateur in the best sense ot that term, and whose 
enthusiasm bore fruit in much solid work in the 
department ot physics in which he was specially in- 
terested. 

Born in 1850, the son of a prominent linen mer- 
chant, in the north of Ireland, Mr. Brown, after a 
very short experience of business life, retired from 
the firm which bears his father’s name in order to 
devote himself entirely t(f the scientific and engineer- 
ing pursuits for which his bent had been clearly shown 
from boyhood. He soon became absorbed in elec- 
trical matters, particularly in the question of Volta 
contact electricity, about which then and since so 
much controversy has been carried on. His first paper 
on the subject was published in The Philosophical 
Magazine in 1878, and was followed by a series of 
others in which he detailed the results of his experi- 
ments and lent important support to the chemical 
theory of these phenomena. The work was done 
largely by means of home-made apparatus, and gave 
evidence of experimental ingenuity and carefulness of 
a high order. He maintained that the effects were 
due to films of condensed vapour or ga$ on the sur- 
face of the metals, and regarded the pair of metals 
in contact as equivalent to a voltaic cell, divided in • 
the electrolyte, and having the amount of electrolyte 
reduced until only an invisible film remains on each 
plate. In support of this theory he tried the effect of 
surrounding the metals by different gases, and obtained 
variations in the value of the potential difference, 
the proper interpretation of which was a matter of 
some controversy. 

Mr. Brown was elected a fellow of the Royal 
.Society in 1902, and in the following year he piib- 
lishcd what proved to be his last contribution to the 
voltaic question. In this he claimed to have got rid 
of the gaseous films by heating the plates to a high 
temperature in a bath of petroleum, when the differ- 
ence of potential was found to disappear. Before his 
death he had planned to repeat this crucial experiment 
with additional precautioA during the present winter. 

His^ other publications of pure scientific interest 
were in connection with the allied question of electro- 
lytic conduction. On this he took up a position 
strongly hostile to the modern developments of the 
dissociation hypothesis. 

Mr. Brown was much interested in mechanical and 
engineering matters, especially in connection with 
motor engineering, on which he did some pioneering 
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work. This lod him to study the question of road- 
making and road-test in and he devised an ingenious 
instrument, called the viagraph, which gives a trace 
of the contour of the road-surface and a numerical 
value for its “bumpiness.” 

Mr. Brown will be much missed in Ikdfast, where ! 
he did a f^^rcal deal to kindle and keep alive scientific j 
interests in the community, and where his personality i 
and ability won him much inlluence and popularitv. ! 

W. B. M. I 

THE SOLAR PHYSICS OliSKRVATORV . j 

HR C'anihriilji^c Utiiversity Reporter f^ives an 
account of the action taken by the Council of 
the Senate on this subject. None of the scientific 
questions we referred to in the article in last week’s 
Naturk are touched upon, including the all-iinportaiit 
question of the site, and the dismissal of the staff 
which for the last thirty years has done work which I 
has received world-wide approval, on a programme | 
which has been followed in the newer institutions. j 

One of the points insisted upon is how thi* I’niver- ' 
sity is to find the booZ. a year, representing a capital ^ 
sum of 15,000/. or 30,000/., according as we reckon ‘ 
the interest at 4 or 2 per cent., which the Treasury : 
dem.'inds in return for the capital sum of 5500/. to be | 
inserted in the estimates for the new installation. 

W’e confess we look with dismay upon the proposal. I 
We trust the Senate will well consider it in all its j 
bearings. It is not the? fault of the Senate that Cam- 
bridge can never he a fit site for an observatory 
occupied in the work demanded by modern physical 
inquiries, but it will be its fault if it acts as a cat’s- 
paw of the Treasury in aiding the detachment of 
national scientific work from the direct conti-rd of a 
(xovernment spending department with a voic<» in 
(’’abinet; in agreeing to administer the needs of a 
rapidly growing branch of science for a fiN(‘d sum 
based only on the present needs; and in endorsing lh«* 
view that its future alumni when appointed directors 
if national observatories are sufliciently remunerated 
by a stipiMid of 200/. a year. 

NOTES, j 

In nplv to rai inquiry as to the award of the Noh» I i 
prizes, Prof. Svante Arrhenius has kindly sent us ih** 
followinj^ infornialion : — (1) ZV/cc for mrdiciue : awarded 
on October 21, the birthday of Dr. Alfr. Nobel, hv thf 
Carolinian Instilut*- (faculty of medicine) in Stockholm to 
I)r. Allvar (iull^lrand (horn iS()2), proh sst^r of ophthalmo- 
logy in the I'niversity of Up^ala, Swiden, for his investi- 
gations in physiologic.d tiplics. (2) ]*ri.zr for physics: 
awarded nn November 7 by the Royal Acad«‘niy of Sciences, 
Stockholm, to Dr. Willy Wien (horn iSf'q), professor of 
phvsic!^ at the University td W'iirzburg, Havari.i, for his 
discoveries regarding the laws of radiation. (3) Prize for 
chewisiry : awarded on November 7 by the R«n'.al Academv 
of Sciences, Stockholm, to Mine. Marie Curie (born iS(i7), 
professor of physics in the University of Paris (Sorbonne), 
for her disci)Veries of the chemical eliMiients radium ami 
polonium, and her invest igations regarding their chemic.d 
properties. Mme. f'urie received, together with her 

husband, the half of the Nobel prize for physics in 1903 
for their investigations regarding the Becquerel rays. 
(4) Prize for literature : .awarded on November 0 by the 
Royal Swedish Academy of Literature, Stockholm, to 
.Maurice Maeterlinck (born iStiz). Tiic prize for work in 
the c.ujse of peace will probably not be awarded before 
December 10, the day of Dr. A. Nobel’s death, by thf» 
Storthing (Parliament) in Christiania, Norway. i 
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\\E notice with regret the .'innonncement that Dr. R. D. 
Roberts, Registrar of the lioard for the Kxtension of 
University Teaching, University of London, and secretary 
and lecturer to the tiilchrist Educational Trust, died 
.udd«’n]\ on November 14, at sixlv years of age. Dr. 
Roberts was widely known and esteemed, and his death will 
come as a great shock to all those who were, brought into 
association with him. An obituary liuliee in The Times 
gives the following particulars of his career. lie was 
educated at University t.'ollege, London, and Clare College, 
C'ambridge, of which he was a foundation scholar and 
later a fellow, lie was also a fellow of University College. 
Jlis iiniver^iiy career was a brilliant one. At I'niversity 
College, whnre he took the D.Sc. degree in 1878, he carried 
off the university scholarship in geology, and at Cambridgi' 
he took a first class in the natural sciences trijios. In 
1870 Dr. Roberts was appointed university lecturer in 
geology at ('ambridge, having previously been an examiner 
in that subject. Six years later he became secretary to the 
l.,ondon Socit ty for the* Kxtension of University 'I'j aclung, 
and afWward.s secretary for lectiire.s of tln' Loc;il Kxaiti^na- 
rions and Lectures Syndicate, Cambridge, before t.iking up 
his work at the University of I.ondon. The fruits of his 
wide experience were gathered in his book “ Kighteen 
^'ears of C’niversity Kxtension,” and he also wrote “ An 
Introduction to Modern Geology.” As seeret.irv to the 
Congress of the Universities of the Kmpire, which is to be 
held in London next )'car, his work of organisation has 
been of great v^lue. 

The Royal Scottish Geographical .Society has awanh'd 
the gold medal of the society to Mr. J. Y. Lluihaium, 
F.R.S., for his distinguished services to geography, especi- 
ally in connection with oceanographical research. 

Mr. R. j. Godi.ee has been elected president of the 
Royal College of Surgeons of l£ngland, in succession to 
Sir Henry Hutlin, Bart., who has resigned that office on 
account of ill-health. 

Till-: Paris correspondt nt of The Times report.s Ih.it the 
French Government has conferred upon Halil Hey, dir*‘rtor 
of the Imperial Museum at Constantinople, the rank of 
Conmiancb r in tlie Legion of Honour, and the rank of 
Officer upon Prof. T.owell, president of Harvard Univer^^ilv. 

Mk. Akiiii r Cooi'ER, of Middlesbrough, has been eli.'cted 
to succeed the Duke of Devonshire in ilic presidency of the 
Iron .niul Steel Institute next May. Mr. Cooper was 
awarded ihi- He<.semer gold medal of the institute in 1892 
for hi'^ »*-rvices to the inet.allurgy of iron and steel. 

! The Berlin corre.spondent of The Times announces the 
I death, :it seventy-four years of age, of Dr. Bernhard 
Frankel, who enjoyed a European reputation in his own 
subject of larvngology, both as a practitioner in Berlin and 
as the auilior of many .scienlilic works, and the inventor 
! of impnived methods and instruments. 

I A Riii iKK message from New York states that Mr. 

I Andrew Carnegie has given the Uarnegii' Corporation, 
which was organised on November 10, 5,000,000/. in gold 
bonds of the Steel Corporation. The corporation has been 
founded for the purpose of the advancement and diffu 
I of knowledge and understanding in the United States, for 
I the formation of a hero fund, and other purposes. 

Tuk Jeair Reynaud prize of ten thousand francs, which 
is awarded by the Paris Academy of Scienc* s every five 
years for the work of an eminent savant, has been awarded 
this war to I’rof. Emile Picard, professor at the Sorbonne 
and at the Ernie Cenlrale. Previous awards of the prize 
have been to MM. Lippmann, Henri Poincard, and Pierre 
I Curie 
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The Dc Morgan nifdal of tho London Malh(‘matical 
Society has lH*en awarded to Prof, lloraie l^amb, K.R.S., 
for his ro>.earrh(‘s in mathematical physics. At thn annual 
general meeting of the .society, held on November *)• the 
following w«‘re elected to be the council and officers for the 
session 1911-12: — President^ Dr. H. F. Baker; vice-presi- 
dentSf Mr. J. K. Campbell and Prof. A. F. 11 . Love; 
trrastircr. Prof. Sir J. Larmor ; sccrctiiries^ Mr. J. 11 . 
(irace and Dr. T. J. 1’a. Bromwich; other wemberx of the 
council, Mr. (L T. Bennett, Prof. \V. Burnside, Mr. E. 
Cunningham, Mr. .\. L. Dixon, Dr. L. N. G. Filon, Mr. 
J. H. Jeans, Mr, J. E. Littlewood, Prof. 11 . M. Mac- 
donald, Major P. A. MacMahon, and Mr. A. E. W’estern. 

riii; disease known ns “ infantile paralysis ” has recently 
lx i n addi*<l to the list of notifiable infectious disi^ases in 
London by an order under the Public Health Act. This 
diseasj-, known medicall}' as acute anterior polio-myelitis, 
w;is referred to in our “ Notes ” columns of October 12 
(p. 404), and, though probably not existing in London at 
tile ^fesent lime, was epidfMiiic in the Plymouth district 
This summer. In this epidemic, an account of which was 
given !)y Dr. Bertram .Soltau in The firitish Medical 
Journal of Novi'inher 4, 154 cases wen* notified between 
May and September, of which 34 died, a case mortality of 
J2 jier cent. The disease, may therefore he an important 
one, and s.initary authorities will do well to be on the look- 
uui for it and to e.xrrcise the option tin y possess of making 
it noti liable. 

I'liK death is announced, at the age of eighty-four, of 
.Mr. Danit l V. Drawbaugh, a veteran AiiKTican inventor. 
He was a self-taught man, and worked in his (*arly yejirs 
as .1 clockmaker in his n.ative village in Pennsylvania. 
He became ail enthusiast on the subjc’cl of physics, and 
made eli-ctriial apparatus a speci.'il study. In i,S(;o he 
devised an inslrunn.*nt for the electrical transmission of 
spee< h, and in 1S70 claimed to have invented a imigiu.do- 
irausiniller similar to Bell’s. In iSSi his claim to be 
the inventor of the telephone was advcr.scdy decided in the 

, his inten sts being repn'sentf'd by the People’s Tele- 
phone Co., ag.'iinst which the Boll Co. brought a suit. 
Mr. I)rawb,'iugli m.'ide only ,1 moderate fortune with his 
inventions, which included an inlerchang<*able tf‘k-phone 
and li.legraph apparatus, the collapsible lunch-box, the 
first nail-making machine, higher grade electrical grain- 
weighing dfwices, .and various pneumatic tools. 

I'liK following announcements have just been made by 
the Meteorological Office : — Mr. G. 1 . T.aylor, fellow of I 
I rinity College, Cambridge, Smith’s prizeman, Tpin, has j 
been appointed Schuster re.ader in dynamical meteorology for 
three ye.ars from January 1, 1912 ; Mr. L. Southerns, of 
lanmanuel College, Cambridge, has been appointed .special 
as.sistant .at Eskd.alc Ob.scrvatory ; Mr. G. Dobson, n*search 
"Indent of Gonville and Cains College, Cambridge, has been 
•appuintfal graduate assistant for research in atmospheric 
electricity for one year from October i, 1911. Dr. Arthur 
Schuster, F.R.S., has presented to the Eskdale Ob.serva- 
tory an instrument, made in St. Petersburg from designs 
by Prince Boris Galitzin, for the registration of the 
ertical comjionent of seismic movements. Dr. Schuster- 
had previously presented corn*sponding instruments for 
registering the horizontal component, so that all three com- 
ponents are now the subject of continuous registration. 

The death is announced, in his .seventy-first year, of Mr. 
Holt .S. Hallett, who was widely known as an engineer 
and traveller. From 1860 to 1868 Mr. Hallett assisted in 
the construction of railways in Lancashire and Cheshire. 
In 1868 he entered the Indian Public Works Department, 
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and was employed in the construction of the oldest line in 
Burma, that from Rangoon to Prome, which was com- 
pleted in 1S77. He retired from tho public service in 1S80, 
and was soon engaged in the exploration of tho little known 
country Ixtween Moulmein and Kiang 11 sen on the 
Mekong lor a railway route into .Siam, and m.ade .a survey 
for a branch line to Bangkok. He explored about 2500 
miles ol country, and discoverfd the sources of the Menam. 
The general rf|»ults of his explorations were laid before 
the Royal Geographical .Si)ciely in i8.Sj, and an account of 
his work i?, to be found in his “ A Thousand Milos on an 
Eleph.'uu.” He revisited Siam, Burma, and India in 1SS5, 
and at the reipiest of the Foreign Office and tin? War 
Office sent in a report, with maps, bearing on the political 
stale of affairs in Indo-C’hina. In 1887 Mr. Halk'lt re- 
ceived ilie '.ilver medal of the Socity of Arts for :i paper 
on new markets and the extension of railways of India 
and Burma. 

A POINT which is now agitating the aeronautical indus- 
trial worki is t>ne that is down for discussion on the 
agenda of the International .\eronautical b'edi.'ration, which 
meets at Turin on November 25. It is, brit'lly, that it 
should he mad»‘ compulsory for aiM*opIane m;muf;iclurers 
to submit a specimen machine of eacli type made by them 
to the representatives t)f the International Aeronaut ii;d 
Federation, i.c. the Ai.a'o Club, in their resjieclive countries 
in order to receive* a certitic.ato of soundness t)f lonstria - 
tion. It will be obvious at once that at the pres»‘nl lime 
such .1 rule is .’ibsLird, lor the chief reason lh;it, for 
instance, in this country only the manufacturers them- 
selvf's .are (apable of passing an expert opinion on the 
merits ol any machine submitted. Furthermore, if carried 
out, it wtaild shift responsibility from the manufacturers 
to the aero clubs, which are privately org.'ini.st'd bodies, 
and it would tend to coniine the manufacluro of machlm s 
to certain st.uulard types and close tho way to origin.ility 
and progn s>-. .Manul.iclurers .in: already up in anus in 
thi.s country against this extr.aordinary measure, which, it 
I may be staled, h;is its origin in France, and it is li 
j hoped that the delegates of tho Royal .Aero C'lub 
•eceive instructions to opfiose it to the utmost. In smh 
attitude they will, no doubt, have the support not onl\ ol 
tho club they n'preseiit, but also of the German and Italian 

gauisations. 

Ai the meeting of the Concrete Institute held on 
November 0, .Sir Henry 'ranm-r, C.B., delivered his presi- 
dent i;il address. During tin* coursf; of his ri’inarks he 
said that the meiidjership ol the institute is now .about 
•'' 75 » ‘'I'ld that during tho eighteen months ending in June 
last the iif.-t gain was twenty-one. 1 here is no institu- 
tion, he pointetl out, concerned particularly with sirudural 
engineering; and the committei- of the* institute h.is been 
empowered to lake steps to losl'-r slruclur.'d eiigiueeiing, 
and thus in future the ('oncreii- Institute will be an institu- 
tion of structural enginer-rs as w»-ll. Sir Henry lamuT 
went on to say that the Institution of Civil Engiiie.-rs has 
taken up the subject of reinforced concrete, and .1 con- 
siderable- sum of moiU’y has been devoted to experiments 
which are in proiess of being carried out. 1 here is no 
doubt, hi- said, that experiments are needed in this lountry 
to obtain a consistent and completJ- series based on 
materials to be obtained here and mixed and tested under 
similar conditions. .At the pre.sent lime we have to rely 
on e.xperirnent.s in .America, Germany, and France wdth 
cement of varying character, and it would be of the greatest 
advantage if these could be repeated in some cases at 
intervals, the improvement in strength being so great for 
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some years. Later in the address he referred to the com- 
mittee appointed by the Board of Education to inquire into 
the question of economy in building, and as to whether 
buildings of a more temporary nature could not be brought 
into use. Reinforced concrete came in for its share 6^ the 
discussion by the committee ; but the estimates of cost 
varied largely, from 33 per cent, less to 10 per cent, more 
than for ordinary building. No difference of locality will 
.account for these variations. Witnesses hfving a more 
intimate Icnowledge of the cost of such buildings might 
have been called. It is little good encouraging specific 
proposals for the use of novel materials while local by-laws 
make no provision proper to the use of reinforced concrete. 
In order, however, to remove this difficulty, it has been 
suggested that legislation should be prdmoted to exempt 
school buildings, the plans of which had been approved by 
the Board of Education, from the operation of local build- 
ing by-laws. 

A I’ACER on a novel and important subject appears in 
The Naturalist for November, The writer, the Rev. 
TIilderic Friend, has brought together some interesting 
facts relating to Octolasium gracile^ Oerlcy, ‘which is 
usually found very sparsely, but at Sutton Broad is the 
dominant Allolobophora ; and Aportectodea similiSf Friend, 
a species which is at present known only from the Kew 
Gardens. An account of the species of Fridericia found at 
the Eel Hut, where the River Ant enters the Barton Broad, 
is also very suggestive. Out of twenty-four Euchytneids, 
belonging to six different species, twenty-two were 
Fridoricias, belonging to five species, of which two have 
not been observed hitherto in England. One question to 
be solved is, Does each species do the same work as all the 
rest, or does one prepare the way for the others? 

Mk. O. A. Rhousopoulos contributes to vol. ii., No. 5, 
of The Museums Journal an important article on the 
methods of cleaning and preserving antiquities. The most 
frequently recurring objects which need preservation are 
those of copper or copper alloys. For these various 
methods are considered ; soaking in distilled water ; 
saturation with paraffin ; reduction treatment by beating in 
a current of hydrogen, by an electric current in a bath of 
potassium cyanide or caustic soda. Some of the above 
methods, which in their present perfection leave little to 
be desired, may be applied to gold, silv(T, and their alloys ; 
but the use of a solution of potassium cyanide yields better 
and more rapid results. Wood and fibres arc soaked with 
antiseptic solutions, and finally receive a coaling of cellu- 
loid vaniisli. The article ends with many valuable sugges- 
tions for ihc treatment of objects of iron, lecylhi and other 
(oloiirod f-arrhenware, marble, and porous limestone. The 
instructions throughout are practical and detailed, and the 
article iiivy be commended to the attention of all curators 
of museums. 

The Sutton Bro.ad Biological Laboratory, started in iqu2 
by Sir Eustace Gurney, and, we believe, still the only 
fresh-water biological laboratory in this country, has so 
far well justified its existence. In the current number of 
the Transactions of the Norfolk and Norwich Naturalists’ 
Society are two papers, emanating from this laboratory, 
which arc of especial interest with reference to the much 
debated question as to what constitutes tide ** on the 
Norfolk Broads. F'or several years past observations, made 
with a portable recording tide-gauge, have been kept at 
the laboratory by Mr. Robert Gurney ; and in thei publica- 
tion referred to these have been incorpprated into a paper, 
Veil illustrated with charts. In^ the same journal Mr. 

G. limes contributes a paper on the distribution of salt 
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I in the River Bure and its tributaries ; and, taken together, 
I these two papers are a valuable addition to our knowledge 
on the subject. 

Tub report of the Northumberland Sea Fisheries Coni- 
1 niittce on the scientific investigations conducted under its 
auspices during the year 1910 and up to June 15, 1911, has 
now appeared under the editorship of Prof.- Alexander 
Meek, of the Armstrong College, Newcastle-upon-Tyne. 
It includes some interesting observations on mesmerising 
lobsters and other crustaceans. It is known that a lobster 
may be put into a comatose condition by rubbing it along 
the back of the carapace. The usual way is to hold the 
lobster head down, with the claws arranged so as to form 
a support with the rostrum, and to stroke it rapidly with 
the tips of the fingers. In about a minute the lobster 
succumbs, and remains without movements in this position 
for a variable period. With a view to see whether the 
reversed position, as determining the blood to the head, 
was essential, a lobster was treated in the horizontal 
attitude, and so successfully that it remained without 
movement for three hours. A Norway lobster subjected to 
a similar treatment was quiescent for fifty-five minutes. A 
[ lobster can be put to sleep on its back. The crab goes to 
sle-t'p usually in the tucked-up condition — and may be l(*ft 
ill the natural position or on its back. They all recover 
when disturbed ; but the recovery of the lobster appears 
to he quicker if the undersurface of the cephalo-thorax 
disturbed. Placed in sea water lobsters recover immedi- 
ately, but in one such case a crab took ten minutes to 
come round completely. During the sleep the scaphogna- 
thite is in action all the time 

Mu. E. J. SiiHPPARi) contributes to the Journal of the 
Rinal Microscopical Society for October observations on 
the reappearance of the nucleolus in mitosis. He finds 
that, in the dividing cells of hyacinth and other plants, 
there appear, at the close of the diaster stage, one or more 
loops of chromatin in each future daughter nucleus. At 
a little later stage, when the division of the cell is well 
marked, the nucleolus makes its appearance, apparently 
by .a streaming, into the area enclosed by the loop, of 
malorial from the chromatin. Mr. Sheppard has not been 
able to trace corresponding changes in the loop-areas of 
animal cells. ilo regards the nucleolus as inciting or 
>iiinula(ing the process ol mitosis. 

Dealing with the subjc'cl of alpine gardens in a lecture 
published in the Journal of the Royal Horticultural Society 
(vol. x.Kxvii., part i.), the Swiss botanist M. 1 1 . Correvon 
stales that the English climate suits alpine plants better 
than the continental climate in Switzerland, except such 
tulted dwarf plants as the species of Eritrichium and 
Androsace. This statement follows upon a description of 
the chief features observed in the gardens at Friar Park, 
I^eonardslce, and other nol ible alpine gardens in Great 
Britain. Reference is made to the interesting Swis% 
garden of the Linnaea at Bourg-St.- Pierre in the Valais, 
where the choicest developments are the masses of Papaver 
alpinumt superb growths of Eryngium alpinum^ Heuchera 
sanguinea, and Epilobium latifoUum and abundance of 
edelweiss. M. Correvon claims for his countrymen the 
superiority in plant culture on walls, where saxifrages, 
androsaces, campanulas, and other suitable plants can be 
induced to make a brilliant show ; he also mentions that 
the walls bordering the mountain railways from Tcrritet to 
Glyon and Vcvey to P^lerin have, been sd planted. 

In The Agricultural Journal of India^ part ii!., Mr. 
Kcatinge continues his account of the rural economy of the 
Bomba V Deccan, dealing specially with the livestock. 

4 
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Great' improvements seem to be possible. Ponies, which 
once liad a high reputation, are now poor ; goats and sheep 
do not bring in anytliing like the profit they might ; whilst 
the cattle also ai>pear to have deteriorated during the past 
fifty years. Th<?se changes are largely attributed to the 
large increase in cultivated ground and the consequent 
reduction in the grazing area. An interesting account of 
grape-growing round Peshawar, accompanied by some 
good illustrations, is given by Mr. Robertson-rBrown. 

The cultivation of cacao is a highly important industry 
in Trinidad, where also. the great bulk of the planters are 
peasant proprietors. Hence the problem before the staff 
of the Department of Agriculture is of a dual nfiturc ; new 
methods have to be worked out for .improving yields and 
coping with pests, and these methods have to be brought 
to the notice of the grower. In a batch of circulars 
recently to hand instructions arc giv(‘n in the methods of 
cultivation calculated best to suit a small proprietor. The 
entomological and mycological notes by Messrs. Guppy and 
l^rich will bo found of more general interest. It is stated 
that leaf-eating beetles were very common last year, par- 
ticularly Neobrotica colaspis ; pod-hiintcrs {lloriola 
arctuiia) have also been locally numerous. 

In Bulletin \o. 7 of the Commonwealth Bureau of 
Meif'orology the clirn.ale of the proposed Federal Capital 
'ferritory at Yass-Canbei ra, in New South Wales, is dealt 
with. Besides a few preliminary paragraphs, the whole 
Bulletin is devtited to tables of the mean monthly values for 
twelve stations and the average maximum and mean rain- 
fall for a considerably larger number. Rainfall .and I empera- 
turc data are also shown for an area of about eight square 
degrres on a map, which might conveniently hav(' been on 
a smaller scale, the isolherms being cifrawn in by intt.rpola- 
tion from the twelve observing stations and by employing 
corrections of 1° F. for e.ach ^00 feet of altitude and Ctarli 
degree of latitude. No. 8 Bulletin of the same Bureau 
deals with the physiography of the same area. Mr. G. 
Taylor treats by the modern explanatory method the land- 
forms for a radius of about 20 miles round Canberra. 
Various parts are hrst described in their present condition, 
after which the past development of the region is worked 
out. An ancient peneplain was uplifted for some 800 fec't 
and then maturely eroded, after which a period of unrest 
set in, during which blocks have been tilted, and the 
drainage system thereby considerably modified, numerous 
cases of river-capture occurring. The report is illustrated 
by sketch-maps and diagrams, and gives a good idea of 
the area, which would have been improved by a short 
general description of the main features of this part of 
New South Wales. 

In Heft No. 9 of the Millcilungcn der kM, Geo- 
graphischen Gescllschajt of Vienn.'i an account is given of 
the May cruise of the surveying ship Najade, Soundings 
were taken oil the line Brindisi-Durazzo, and the con- 
siderable depths which observations in 1877 had indicated 
w^erc not borne out. In lat. 41® 15' N. and long. 18® 15' 
previous soundings of 1500 and 1600 metres are replaced 
by more correct values of from 1000 to 1100 metres. The 
greatest depth of the Adriatic, hitherto given as 1645 
metres, is now to be taken as 1132 metres somewhat to 
the north of the point previously indicated in the basin 
between Novi and Cattaro or Ragusa. A brief summary 
of the biological work is also given. 

In the November number of The Geographical Journal 
there appears a map of Africa on which are shown in 
different grades of colour the portions systematically 
surveyed, those mapped by good route traverses, and the 
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areas whirh are but roughly mapped or known ^only by 
report. While the second cla.ss covers a Large are.i, 
systematic survey is limited to frontier lines and to areas 
in Algeria, Kgypt, Uganda, South .\frira, and a few other 
points. There still remain vast arexis both for exploration 
in its true sense and for systematic sludy^ and if a corre- 
sponding map had becMi prepared to sliow our kno\vl«*dgo of 
the continent from other points of view than its topography 
the .scope for investigation would be seen to be even wider 
I than appears from the present map. 

In the Zeiischrift der Gcsellschaft fiir Erdktiude (No. 7) 
Prof. K. Kretschner completes his survey of the manu- 
script m.ips of the National Library at Paris. These date 
mostly from the sixteenth and seventeenth centuries, and 
arc of the class known as compass charts or portolan 
maps. While some bear the name of the author, many 
arc anonymous ; and maps of both classes are descrih(‘d in 
the present article, which deals only with those hitherto 
unknown or which have been very imperfectly treated. 
The investigation was undertaken in order to iinprov*' our 
knowledge of this portion of early cartography by examin- 
ing, so far as possible, all the maps preserved in dilferent 
countries or citi(‘s, ;is has been v».tv eomi)lel«'ly iLmh' for 
j Italy and largely earriid out in Germany. 

'riiic October luiinber of Lc Radium contains a short 
note hv .Madame (.’urie on the variation with lime t)f the 
attivily of some radio-active substances. The measure- 
ments have extendc il over sev< rai years, and the results 
given have been standardised by the use of the piezo- 
c-lectric charge on quartz. The black oxide of uranium 
tested for four year.s in an ionisation chamber in which 
the whole of the a radiation was ab.sorbed sliowed no 
cliaiige. Ai'liiiiuin showed a drerease of activity of about 
ro per cent, in three years ; and Madame Curie assigns to 
it a mean life of thirty years. Radium, purified from 
emanation and from traces of radium D, F., and F, was 
tested by means of its /3 and 7 radiation, and found to 
increase in activity 5 per cent, in two year.s. Madame 
Curie attributes this increase to the formation of radium E. 
Radium D, purified from radium E and F, appears to have 
a life of about twi'iUy-live years. The measurements arc 
being continued so that the changes observed in succeed- 
ing years may be determined. 

In the July tujihber of the Tokio Sugahii-Buturigak- 
kwai Kizi Mr. S. Nakamura describes a panoramic camera 
by means of which the whole horizon (360°) can be photo- 
graphed on a stationary film, which is bent into a cylinder 
and suitably supported inside the camera wall. In order 
to get the image on the film it is necessary to have two 
reflecting surfaces piirallcl to each other and inclined at 
an angle of 45® with the vertical axis of the camera, the one 
above the camera to receive the light from the view, and 
the other within to receive it from the upper mirror and re- 
flect it to the film. The lens may be horizontally in front 
of either of the reflectors or vertically between them, and in 
making an exposure the complete optical system revolves 
on its vertical axis. The chief optical condition necessary 
in all such apparatus is that the second nodal point of the 
objective must be at the centre of rotation, and in this case 
in the centre of the camera. With ordinary photographic 
objectives, in which the nodal points lie within the objective 
itself, it is difficult, if not impossible, to fulfil this con- 
dition in these circumstances. The author therefore uses 
a lens which consists of a negative as well as a positive 
combination, as in^ telephotographic lenses, so that the 
nodal points are thrown well outside the objective ; it is. 
then only a matter of construction to fulfil every necessary 
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■cimdition- 'llie caineni may be compared lo a large pill- 
box, but the lid which carrie-^ the rotating optical syst«*m, 
is as deep as the box within which the film is held by two 
rings, one notched or marked to indicate on the photo- 
graph the azimuths of the objects on the picture. A right- 
angled prism is preferred for the upper relleclor, and th 
rotation is done by hand by means of a toothed wheel and 
endless screw. 

riiE first annual report of the Road Hoanl, established 
under the powers of the Finance Act of kkh), has been 
recently puhlislu'd. Tliis Hoard was formed for the pur- 
pose of improving th(‘ main roads of this country, rendered 
necessary by the general adoption of motor vehicli's. 'l‘he 
funds required for the purposes of the Hoard are derived 
from the duties imposi d on motor spirit and motor licences 
levied und« r the powi.rs of the Act. 'Jhe applications for 
aid from local authorilirs amounted to 7,.S7o.45t»/. I'p to 
the end of June iln‘ Hoard had been abl*.* to allocate tuit of 
the money placed ;it its ilisposal ft»r the fir>L Near, 

I, 161,000/., the sum of j70,Sj 4/. 'I'his sum was to bf 

applied to the improvement of main roads and imporl.int 
connecting roads passing through rurrd areas ; aKt) to tlu- 
improvement of the surface of the n»ads and the allevia- 
tion of the nuis.'ince arising fiarm mud and dusi <hie ti» 
motor tralVic, and to bringing the road surfaces up lo 

such a stand.'ird of construction that the cost of fiuitre up- 
ki*ep to the Knal authoritie> max be brought within the 
means available h■(‘m local sources. For this purpose tin* 
Hoard has sanctioned the us»- of hiiuminous binding 
mat(‘rial, and has issued g.-neral directions and specifica- 
tions relating lo l!ie irealmeni rd road surfaces. 'I'hrt 

Hoard has also taken steps to establish at the National 
Physical Lahoraiorx at leddington a laboratory for test- 
ing the value of differeiu kinds of stone used lor road 
repairs. I'his work is to he und* r the direi tion of the 

(ieological Survey. 

CATAi.oi.i 1: of gardening botiks jind literature, com- 

prising many early works, has been issued by Messrs. 
John W'heldon and ("0., (ireat (Jueen Street, Londim. 
The items are .arrangr-d under the sections (jf llower, fruit, 
kitchen and l.'indscape g.ardening, iree^, coiiserv.'itorx aiul 
g» ncral tn-.alises. 

In the notice of those volumes of “ 'I hc Home I niversity 
Library ” published in NailkI'; of November <4, it was 
stated that “ ten volumes will he issued each \ear. ” The 
publishers, Messrs. Williams and Norgate, ask us to say 
that tht‘ plan of publication is to publish ten volumes in each 
set at interv.ils of ihr«e ur four months. Since April last 
thirty volumes li.ave been issued, and ;it Ir^ast one hundred 
are planned. 

Forthcoming^ St icntific liouhs. - -In the “ h'auna of Hritish 
Indi.'i *’ Series, Canon W. W. Fowder’s volume on the 
( icindelida* and I'.nisxida-, with a general introduction to 
tl’e Coleoptera, and Mr. F. Hrunetli’s work on the Neiiio- 
cera (excluding the Chironomida* and the Culicida*), are 
in the press. The rem.'iining volumes which the editor, 

Mr. .\. F. Shipley, xeiih'the assistance of Mr. (iu\ A. K. 

MarHiall, and with the sanction of the Secretary of State 
for India, has arr.'inged for in this series are : — volumes on 
the ()rth(4)ter;i lAi ridiida- and Locust ida.q, by Mr. \V. F. 
Kirby; on butternies (I^ycanida* and Hesperiida*), by Mr. 

II. IL Druce : on the Curculionid®, by Mr. G. A. K. 

Marshall; on the Ichneumonid.x*, by Mr. Claude Morley ; 
on the longicorn hectics, by Mr. C. J. Gahan ; on the 

Hlattida*, by Mr. R. Sludford ; on the liclicid.'g, by Lieut.- 
Coloncd H. IL ( iud win- Austen ; on the Ixodidie and 
Argasid.'c, by Mr. C. Warburton ; on leoches, by Mr. W. .\. 
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Harding ; on the Meloida“, by Prof. Creighton Wellman ; on 
the brachyurous Crustacea, by Liiait. -Colonel A. Alcock ; 
and on the Unionidie, by Mr. H. H. Preston. — Mr. Edward 
Sianh)rd, oflicial agent for the large-scale Ordnance maps, 
announces the publication of the first 165 sheets of a new' 
issue on the .scale of 50 inches to a mile (i : 1250). 
Hitherto, apart from the town plans, the largest scale on 
which urban districts have been obtainable has been the 
well-known 25 indues to a mile, and tlu? new issue is based 
on ;m enlargement of that map. 'I he larger scale map has 
been specially prepared for use primarily in connection 
with land valuation, and the area covered by each sheet 
is one qimrter of that of a 25-inch sheet. — Ihe eighth 
edition of‘Fream*s “Elements of .\griculture ’* is to be 
published by Mr. John Murray. 'I'he work of editing has 
been c‘ntrusled to Prof. J. R. Ainsworth Davis, of the 
Royal Agricultural College, C’irencesti'r, who has consider- 
ablv extended the scope of the book and brought it up to 
I dat 

OVR ASTRONOMICAL COLUMN. 

Plank r M'l . 'riu- ni*w and interesting minor plaiu-t dis- 
co\*en-d by Dr. Palisa on October 5 has, .'ip[).ari'ni ly, hem 
lo-^L again. It will be remembered that Dr. PahN.i made 
observations on October 3 and 4, and Herr Pechiile on the 
latter tlate ; but bad .skies interlen d and luriln r ohs» i \;j- 
tions were pn vented. Then the Green wicli oh.'^erxi rs took 
a pl.ale on Octohi-r 25, with the Franklin-Adams camera, 
which showed apparent images in the supposed position ol 
the planet. However, good plates lakt'ii the next night did 
not confirm this, and tlaxe i> little doubt that the .suppo.sed 
images are spurious. This is most di.sa|)pointing, for, as 
Dr. I'rommelin points out in No. 441 of The Observatory, 
the object promi.sed to he of e\traordin,'iry interest. 'I'he 
present known data are insiilVicieMU for a determin.ition of 
the orbit, but the oh.>>ervalions could be satisfied b\ 
assuming an orbit having ahoul the s;mie perihelion 
diNtance ;ts ICros, with .a slightly greater r-ccenlriiilx . 'I'o 
explain its apparent di.sappe.'irance, Dr. ('nnnnu lin suggests 
th.at, like ICros at some oppositions, this object mav be 
rapidly variable in ap|)ari*nl brightness. Its motion showfil 
it lo he v« ry ne,ti to the earth, and there is no need to 
•suppose its diameb r to hi* gre.ater than ;i mile or two. 
.Such simill h«>dies nerM not be spheric.'il ; in tact, tlu v might 
he discoidal, and WDuld, tlurefore, sulfer considerable 
rhang»-s of apparent brightness. 'Ihe suggestion that Dr. 
Palisa’s ohjr*i t might he a non-nehulous comet, such as 
Kopll’s, moving in a p.arabolic orbit, is discounted hv its 
planetary aspect and by the fact that an ellipse would fit 
the observations. 

AIaks.- Writing from the .Setif Ohservatorx on 
November 4, M. Jarry-.Desloges announces the apj)earani, 
of seven tissun's, towards M. Acidalium, in the north polar 
cap of Mars, and slates that a bright area was seen on 
Nerigos.* 

From the Massegros Observatory, on October 31, it is 
reported that Juvent.o Fons was easily visible, and that 
Coprates was dull and appeared bifurcated near L. 

1 ithonius ; three “lakes” W('re .sc'cn on Coprates, and 
sev(*ral small ones on the site of Araxes. 'Fhe south polar 
.spot is said lo be very luminous (.Lv/ranontLsr/ic Xach- 
richten^ No. 4534). 

Epiie.mkkii)Ks for Various ('omkts. Nos. 453 of tin- 
Astronomischc Nachrichtrn contain ephemeHdes for 
Horrelly^s (lyiic), Hrooks’s (iqiic), Oucnis.scd’s (191 i/h 
and Beljaw.sky*s (igiig) cornets. Horrelly’s comet is now- 
just below T- and t"* Firidani. and is moving northward at 
a little more than half a degree per day; it is of about 
magnitude 13-0. Hrooks’s comet is now travelling .south- 
ward through Virgo at nearly a degree a day, and will be 
near y Hydr® on November 21 ; its calculated magnitude 
now is about 4*5, and it is unlikely to he observed further 
in thc.se latitudes. Ob.servers in the southern hemisphere 
should, however, be able to follow’ it for some lime yet. 

Qu^nisspt’s comet is now near the sun, and practically 
unobservable ; its calculated magnitude is about 7-0, and. 
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travelling southward, it is about half-way between /x and 
e Serpent is. 

Bfljawsky’s cornet is now fainter than the sixth magni- 
tude, according to the ephemeris, and is three or four 
degrees north-east of Antares ; it is practically unobservable, 
and is apparently travelling southwards, while receding 
from both the sun and the earth. 

'I'liK Distortion ano .Apparent Dilatation of (Telkstiaf. 
OnjECTS at the IloRizoN.- .Mdlle. O. Renaudot has an 
interesting article on this subject in No. 2002 of La Nature, 
v^here she discusses the numerous explanaHons which have 
be<*n put forward since the time of Aristotle. Special 
attention is paid to the explanation suggested by Alhazen, 
which calls in an optical flattening of the cel(?stial vault 
causing the observer to feel that the stars, &c., are nearer 
to him, i.c. they should subtend a greater angle than they 
really appear to do. The interest of the article is greatly 
enhanced by some excellent photographs, taken by M. 
Ouenissel, illustrating the distortion of the solar disc near 
till* horizon. 

Kakly X'lsiiuf.iTY OF tiie New Moon.- Referring again 
to Mr. Horner’s observation of the new moon, Mr. Whit- 
inell, in The Observatory, makes one or two minor addi- 
tions to his ])rf vious results, and quotes another case, more 
•markable* still, inasmuch as the moon’s age was only 
T.^-75 hours, which has bt*j?n brought to his notice. Mr. 
lloare, of l‘'av(‘rsham, sweeping the horizon with a 4-inch 
refractor on July 22, 1895, picked up tlu; crescent moon, 
and aft(*r steady gazing was able to hold it with the naked 
ry(‘. In this case the dilTereiice of altitude between the 
sun and moon was 4° 28', the former bcang 2” 10' below, 
the latter 2” 7' above, the horizon, and the difference in 
a/imutli was 7*^ 5'. 

.\ New .XsiRONO.MiCAL .Society and PuniACATioN. — We 
have received one or two niimbc'rs of ihci Hcinsta dr la 
Sociedad Asironomicn dc Espafia, the monthly illustratc*d 
])ijl)lication of this newly formc*d socic*ty. The rc'view is 
well printed on good paper, and, in addition to the notices 
c»f the* society, e])hemeridps and phenomc‘na for the month, 
i\:c., it contains some e.xcellent illustrated articles. 


som: J^ALICNS on spidkes and insects. 

the I'roccMdings of tin: Academy of Natural .Sciences 
of Philadelphia for May Mr. N. K. .M’lndoo con- 
tributes an article', on the lyriform organs and t.actilc hairs 
of Spiders. 'I'lie lyriform organs, lirst observed in 1878, 
are sensory skin-structures peculiar to arachnids, and 
consist usually of .several mcjre or less nearly parallel 
slits, genc'rally surrounded by a dark lyre-shaped band. 
In the simple type therc^ arci only two or three slits, with 
a common borcier ; but in the compound type there are 
from four to thirty slits, all of which may be enclosed in 
a common border, or each of which may have a border of 
its own. The lyriform organs attain their gre^atest coni- 
ple.xity in the hunting-spiders, “ and as these usually con- 
tain more slits than those of the snarers or tube-dwellers, 
we must conclude that the method of capturing fc^od has 
brought about lhc.se changes in the number of organs.” 
As regards their precise function, the author is convincT'd 
that these organs have nothing to do with the sense of 
hearing, which appears to be undeveloped among spiders. 

Owing to the rapid development and opening up of the 
country, and the consequent introduction of enormous 
quantities of seedlings, shrubs, trees, &c., Canada is 
specially liable to suffer from the accidental introduction of 
noxious insects. Accordingly, in May, iqio, the Dominion 
Parliament passed ” an Act to prevent the introduction or 
spreading of insects, pests, and diseases destructive to. 
vegetation.” A copy of this Act is published as Bulletin 
No. 1 of the Entomological Division of the Canadian 
Department of Agriculture. 

Among .destructive insects th.at have reached Canada 
from Europe, two of the worst are the spruce budworm 
{Tortrix fumiferana) and the larch saw-fly, the ravages of 
which, coupled with those of other insects, to forests are 
estimated* in a pamphlet by Dr. C. G. Hewitt, the 
Dominion entomologist, issued by the - British Whig Pub- 
lishing Company, Kingston, Ontario, to be as serious as 
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the losses due to forest lires. Both insects are now spread 
over largo areas in eastern Canada. The former species, 
which was first observed in force in 1909, defoliates 
balsam and s]>ruce, and is reporl(*d, to be doing the same 
to Douglas pine in British Columbia. Spreading like fire, 
in the adult stage this insect extends its rang*: in a manner 
which cannot be controlled by ordinary means, q'he larch 
saw-fly, which thrives as well on the American larch as 
on its European namesake, was first observed in America 
in 1881, and two years later had .spread over the New 
England States, whence it made its way into Canada by 
1SS2. It attained a great development between that year 
and 11885, but after that practically disappeared until i<)o4, 
when it once more began (o increase ; at the present time 
it i.s .spread over an area of 2500 miles. The best hop<‘S of 
keeping the insert in check are centred on on ichneumon 
fly (Mesoleius aulicus), which appears to have been intro- 
duced for this purpose, although it is not quite cb'ar 
whether the author is referring to its work in J'higland or 
Canada. 

In the September number of The Eutomolofiisi's Monthly 
Mat^acinc Messrs. Porritt and Barikes give notes, illus- 
trated by a coloured plate, of nine interesting species of 
British insects. Among these is the moth Nemigria 
nenrica, taken for the first time in this country in the 
Cuckmere Valley, Sussex, in 190S, the Briti.sh specimens 
hitherto refern*d to this species being shown to belong to 
an allied form. 'Ihe* caterpillar and pupa arc described 
by Mr. II. M. Edelsten in a separate paper, also illus- 
trated by a plate. 

.A list of the Macro-J^epidoptera of the b'almouth di'^lrict, 
by Mr. W. .\. Rollason, is publishc*d in the seventy-eighth 
annual report of the Royal Cornwall Polytechnic Society. 


SEISMOLOiUCAL NOTES. 

IN the Hullrthi de IWradcmie Imperialr des Sciences de 
^ St. Tetersbourf^, \T S^*rie, October i. Prince B. 
Galitzin adds another valuable contribution to seismometry. 
In No. 14, 1909, of the same Bulletin he pointed out that 
the azimuth of an earthquake epicentre can be determined' 
from observations made at a single station. This direc- 
tion is that of the. first longitudinal wave, and is obtained 
by taking the resultant of amplitudes recorded in two 
directions at right ;ingles to each other. Because hori- 
zontal pendulums are usually oriented north-south and east- 
west, the displacements are given in these directions. If, 
for <‘\ample, one instrument recorded 10 mm. of north- 
south motion and the other 10 mm. of east-west motion, 
we see that the dirt'Ction of motion was N.E.-S.W., but 
we do not know if it came from the north-east or from 
the south-west. This is the i|uestion that Prince Galitzin 
answers. If the front of the first wave is flilatational in 
character this motion is towards and down to the epicentre, 
but if it is condensational it is away and up from the 
same. This distinction is made clear by the records of a 
seismogra])h recording vertical motion. (Observations have 
shown that sometimes tin: first movement of this instru- 
ment is upwards and sometimes it is downwards. 'The 
upward motion indicates a condensation, and the latter a 
dilatation. B(‘twecn July 2, 1009,. and June 8, 1911, Prince 
Galitzin has determined the position of forty-two epicentres 
by methods in which these rules have been followed. 

In the issue of the same Bulletin for October 15 we 
find two more instructive communications from Prince 
Galitzin. 'The first deals with observations on the vertical' 
component of earthquake motion. In connection with this, 
one result, based upon the records of six large earthqu.akes, 
is that the ratio of the vertical and horizontal components 
of movement is not constant, and is less than that which 
might he expected. Another result is based upon the 
apparent angle of emergence. Observations of nin(‘teen 
earthquakes show that those with origins at distances 
varying between 2260 and 38^10 km. have given values 
for these angles decreasing from 51 degrees to 42 degrees. 
Erom this latter distance up to 14,600 km. the values have 
increased up to 76 degrees. No definite law for the 
relationship between distance and the angle of emergence 
can yet be formulated. The second communication, which 
was brought before the Academy on September 21, deals 
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with the direction ol motion of the second or transversal 
phas»' of earthijuake movement. So far as observations 
iiave the inclination of the plane of this movement 

witli the plane passing through the epicentre, an observing 
station and the centre of the world has wide limits. Its 
value is probably intluencrd by the geological character of 
strata in the mdghbourhood of the observing station and 
the epicentre. These investigations, which are treated from 
the mathematical and observational sides, are well worthy 
of attention from all seismologists. 

.Another interesting note we find in Rendiconti della R, 
Accademia dci Linceit vol. xx., serie 5*^, 2nd sein., fasc. 1°. 
This is a short paper on the Latium earthquake of 
April 10, by Dr. G. Agamennone. The commencement of 
this disturbance was noted at Rocca di Papa at 
loh. 43m. 39s., with a strong reinforcement one second 
later. At Rome the corresponding times were loh. 43m. 
41s. and loh. 43m. 44s. riiose times indicate that the 
epicentre is nearer to Rocca di Papa than it is to Rome. 
If it is assumed that the records at each «d these places 
refer to and P;, tables like those of Zeissig give a 
distance of the epicentre from each of these stations. 
'Ihcse distances are respectively to and 30 km. But as 
circles with these radii intersect at two points, we are left 
to choose between two epicentres, and as neither of these 
falls in with local observations, in this instance, at least, 
this method of determining origins is found insufticient. 
'I'o solve the difficulty, Dr. Agamennone shows that the 
ratio of the differences in time of arrival of the two phases 
of motion at the two given stations, which we will call 
.A and H, which is a constant, can be expressed in terms 
of the coordinates of the epicentre and y and the distance 
between -\ and H. To solve this equation witli two un- 
knowns three assumptions are made, one, for example, 
being that the epicentre lies on .\B, with the result that 
three solutions are obtained. The one selected is that 
which agrees best with local observations. The method is 
new, hut it is hardly applicable to time observations made 
at only two stations. 

EDUCATIONAL SCIENCE AT THE BRITISH 
ASSOCIATION, 

IS HOP WELLDON’S presidential address has already 
^ been printec} in Nature, and it is therefore un- 
necessary to dwell upon it at any length. Teachers will 
find it animated by a high conception of the dignity and 
influence of their calling and a sympathetic insight into 
its characteristic difficulties, as might bo expected from a 
ofie-time headmaster of a great English public school, 
though they may consider it lacking in practical sugges- 
tion for raising the profession in the general estimation, 
the public-school headmaster, happily for himself, being 
exempt from the necessity for considering such mundane 
matters as tenure, salaries, and pensions." To the general 
reader the most interesting part of the address will prob- 
ably be Dr. Welldon’s remarks on the relations of the 
Board of ICducation with the secondary schools and with 
the local authorities, which were prompted by his expeTi- 
once as deputy cliairman of the Manchester Education 
Committee. He has learnt that the antagonism between 
the schools and the rates is a constant quantity, and that, 
accordingly, new services imposed on the authorities, com- 
mendable in themselves, as, for instance, the feeding of 
necessitous children and medical inspection, will in part 
he paid for out of funds which arc needed for the per- 
formance of the older duties, unless, indeed, the Board of 
Education can induce the Treasury to grant additional 
help from public funds, a consummation which is likely to 
remain unrealised so long as the Parliamentary chiefs of 
the Board are chosen from ex-Treasury ofllcluls. Tn the 
Board’s relations with the schools Dr. Welldon deprecated 
tl;e tendency to a bureaucratic regulation of details, which 
is well known to characterise the dealings of the Board 
with elementary schools. Such methods may be whole- 
some when applied to unsatisfactory schools, for^ they 
assure a minimum of efficiency : but the maximum of 
efficiency cannot be obtained under a code of regulations-— 
it requires freedom, spontaneity, and individualism for its 
growth. 

The reference to educational topics, which has almost 
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become customary in the presidential addresses to the 
whole association, was this year concerned with the posi- 
tion of technical education. Sir William Ramsay urged 
the need for the concentj'ation of higher technical ■ instruc- 
tion in a. few important institutions in place ■ o£ its dis- 
persal, as at present, through the many struggling technical 
institutes which have been established up and down the 
land by the local authorities. In one of the sectional dis- 
cussions Prof. R. A. Gregory roundly stated that the posi- 
tion of higher technical instruction in England was in a 
deplorable condition. Official statistics showed, he said, 
that fewer than 2000 students were taking complete day 
courses in the whole of the technical institutes of the 
country. 

The initial discussion in the section look place upon the 
report of the committee on overlapping between secondary 
schools and universities and other places of higher educa- 
tion. Prof. Smithells, in presenting the report, made it 
clear that it dealt only with a certain amount of evidence — 
in some cases conflicting evidence — and that its conclusions 
must be reserved for a later meeting. The complaint is 
made in England, and also in America, that the secondary- 
school course is not properly articulated with the university 
course, and that on one side the schools are retaining 
pupils who ought to be at the universities, whilst on the 
other the universities, owing to the lack of preparation of 
many of their students, are wasting power upon elementary 
training. Upon the evidence submitted, and apart from 
theories as to the position of ]>ass Moderations and the 
Previous examination in an organised educational course, 
Oxford and C.ambridge appeal' to have little complaint to 
make. At London and in some of the provincial universi- 
ties the .overlapping is more serious. The London external 
system renders it possible for students to pass their Inter- 
mediate examination, and even to take their degree, direct 
from school, while, on the other hand, a large amount of 
preparation for matriculation lakes place in the London 
colleges. It must be remembered, however, that many of 
the students enter the university by way of evening classes 
or even after a short experience of business or professional 
life, and for these preparatory work must certainly form 
part of the university course. The overlapping at London 
is considerable, but to some extent it cannot be avoided ; 
and, as was Suggested in the discussion both by Prof. 
Smithells and by Mr. Danicll, overlapping in the spcHnI 
circumstances of London and of the larger provincial 
universities is by no means synonymous with waste of 
educational resources. 

As between the technical institutions and secondary 
schools, no evidence is yet forthcoming to show that the 
overlapping is serious. Indeed, the farts appear to be the 
other way. I.ess than one-fifth of the students in English 
institutions have passed a university matriculation ex- 
amination or its equivalent, .and nearly one-fourth have? 
been admitted without passing any examination test what- 
ever. The secondary schools and the technical institutions 
are thus shown to have hut little organic connection, and 
the great bulk of the students of the latter have probably 
received no secondary education at all. It will be time 
(‘nough to discuss overlapping when the main stream of 
pupils in the higher technical institutions have previously 
laid the foundation of a good general education in the 
secondary schools, a condition of things, however, which 
is not likely to he facilitated by the drastic proposal of 
one speaker that boys should not be allowed to remain at 
the secondary schools after their sixteenth vear, but should 
be passed straight on to the technical institutes. The 
evidence from' the secondary schools is still incomplete. 
As might be expected, the public-school masters with one 
accord proclaim the advantage to be gained by their boys 
in the last year or two years of school life. In these 
years they learn self-control, the use of authority, and the 
most valuable parts of character training; and the schools, 
with their ample resources, find no difficulty in allowing 
their boys a reasonable amount of specialisation in the 
subjects which they will afterwards study at tfie universi- 
ties, and in . preparing them for the transition in method 
between school and college. 

For the present, and until the committee reports its 
reasoned conclusions, it may be taken that in the gaps 
between the different parts of our educational system the 
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real danger lies, and that, as for overlapping, in Principal 
Griffiths’s words, “ Time is not losf when the same country 
is retravcrsed under a different guide.” 

The principal item on the programme on the second day 
of the meeting was a discussion on the place of examinn> 
tions in education, opened by Mr. P. J. Hartog and Miss 
Burstall. The papers, and the discussion which followed 
them, may well be taken as marking a new stage in the 
treatment of the subject. Hitherto there has been more 
than a disposition on the part of educationists to 
anathematise all external examinations. As Mr. Hartog 
indicated, little good has come of it : the external examin- 
ing bodies arc not one penny the worse. It is now realised 
that for some purposes, as, for example, the selection of 
candidates for the State service and the certification of 
professional skill, the public have a right to demand an 
examination by some independent body. Sir William 
Ramsay, who intervened early in the discussion, and was 
by far the most outspoken opponent of the conventional 
type of examination, -at least agreed that “we must be 
guarded against professional murder.” The problem is 
thus seen to be, not the abolition of examinations, but 
their reform, and to this end the section strongly sup- 
ported Mr. Hartog ’s suggestion that the time is ripe for 
a Royal Commission to inquire into the whole subject, 
but with particular reference to the entry into the Civil 
Service. All the speakers were agreed that te.-ichers should 
inrrnasingly cooperatn in the “ branding of their own 
herrings.” Miss Hurstall showed how inlUiential the 
teacher members had been on the Joint Matriculation 
Board of the northern universities, not as examiners, but 
as members equally responsible with their colleagues for 
the scope and arrangement of the examinations. There 
are other instances in which the cooperation of teachers 
has been carried very far, and the committee which was 
appointed as the result of the discussion might very well 
devote its time to the preparation of a dtdailcd account 
of some of these experiments and to a report upon the 
degree of success which has attended them. 

Another aspect of the subject was raised by Mr. Hartog 
and the president of the section in their remarks upon 
the suitability of many of the examinations for the purpose 
they have to serve. It is almost impossible by examina- 
tion to test the moral of the candidate ; and there are 
many gifts of tact, alertness, resourcefulness, and the like 
required in the State service and in professional life which 
the present system of examinations completely passes by. 
Mr. Hartog gave an interesJing account of a written test 
w’hich he had himself applied to a group of candidates to 
ascertain in what degree they possessed certain of these 
qualities ; but such tCvSts arc difficult to devise, and — suh 
rosa, be it said — they demand corresponding qualities in 
the examiners. Dr. T. P. Nunn was for once advocatus 
diaholif and gave a thoughtful restatement of the argu- 
ments for external examinations which satisfied the 
generation that founded the University Locals. In essence 
it was the case for the influence of a master in a subject 
exerted upon teachers and upon the study of it . generally 
through the annual paper of questions. But even in Dr, 
Nunn’s hands it failed to carry conviction; the, general 
level of teaching in schools is much higher in all subjects 
than it > was in days, gone by; an increasing number of 
teachers come .under the personal influence of one or 
other of the masters of their subject; and among those 
who . do not, the professional periodicals and the numerous 
associations and conferences which are so marked a 
feature of educational life in this generation supply oppor- 
tunities for the spread of right meSiod and sound doctrin 
supermr to any that a mere, paper of questions can afford. 

It is the practice of the sectional committee to set apart 
one day for the discussion of recent psycho-physical re- 
search as connected with education. This year the central 
topic was that of defective children. A special committee, 
of which Prof. J. A. Green is secretary, reported the result 
of an inquiry into the tests actually used in the diagnosis 
of fecble-naindcdness. The summarised replies received 
from school medical officers and others show that there is 
a grave need for some standardisation upon scientific lines 
in the matter both of diagnosis and subsequent treatment. 
Dr. Shrubsall gave a detailed account of the methods 
employed under the London Education Authority for the 
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testing of mental deficiency. Without presuming to 
critici.se these methods in particular, it is very clear that 
the methods of diagnosis .generally employed are frankly 
empirical and of almost bewildering variety, and that 
partly in consequence of this and partly owing to the lack 
of -precise knowledge on types of mental deficiency in 
relation to the general problems of education there is very 
little connection in most cases between the initial diagnosis 
and the subsequent treatment. 

Dr. A. F. Tredgold presented a careful discussion on the 
nature of mental defect and its relation to the normal. 
He suggested that neither from the intellectual point of 
view nor as a result of psychological analysis or histo- 
logical examination of brain structure could justification 
be found for regarding the difference between the normal 
and the defective as in its essence qualitalivc, although the 
quantitative differences may and do result in minds of a 
very different order. In defining mental defect it was 
necessary to go much deeper than mere ability to perform 
certain occupations. He would himself define it as a con- 
dition due to arrested or imperfect brain . development, in 
con.sequence of which the individual is incapable of main- 
taining an independent existence. Dr. Abelson followed 
with a description of a series of tests, in some measure 
comparable with Bi net’s, which ho had employed for the 
Last three years upon backward children. The problem of 
the menially deficient is so pre.ssing from the social point 
of view that it is not surprising that the discussion soon 
turned rather upon this aspect of the question than upon 
the report of the committee. Once defective always 
defective, appears to be the rule. “ I have never yet,” 
said Dr. Tredgold, “ seen a mentally defective converted 
into a normal being ” ; and again, .Miss Dcndy ; “ We can- 
not train the defective child out of his defect ; he simply 
grows into a trained feeble-minded man.” 

I'he absolute necessity, in the interests of society, of 
preventing the multiplication of the unfit, and the in- 
effiracy of the present law, which allows the feeble-minded 
adolescent at sixteen years of age to go out inlo the world, 
none saying him “ Nay,” dominated the mind of speaker 
after speaker. Dr. Saleeby, Mrs. Burgwin, Prof. Dendy, 
and Mr. McLeod Ycarsley took part in the discussion. 
The last named urged especially the importance of segre- 
gating the feeble-minded deaf. Miss Dendy showed how 
much can be accomplished even under present conditions 
in her description of the feeble-minded oolony at Sandle- 
bridge, which, beginning ten years ago as a small resi- 
dential special school for little children, and re.so1utely 
declining to accept any new pupil over thirteen years -of 
age, has grown into a colony with 270 inhabitants,' with 
two farmhouses, with cottages, a laundry, carpenters* and 
plumbers’ shops, and six residential houses, on about 120 
acres of land. In the ten years, out of 274 children ' who 
have been admitted, only eighteen can be spoken of as 
failures whose parents have broken their promise to leave 
them permanently in the school. Very interesting was 
Miss Dendy ’s account of how it had been possible to turn 
to the service of the community those streaks and patches 
of inlelligenre which are found in almost all fecble-mirided 
children, and, unfortunately, are often made the basis of a 
training in tricks which are of no use either to the 
individual trained or to anyone else. 

On the last day of the meeting papers were read on 
practical education in H.M. dockvard and naval schools, 
bv Mr. Da we, headmaster of the Dockyard School at 
Portsmouth, and Mr. W. H. T. Pain, principal instructor 
of boy artificers on H.M.S. Fisgard, The Fisgard is quite 
a recent establishment, but the Dockyard School in one 
form or another has existed for nearly a hundred years. 
It was claimed by its supporters in the discussion, among 
them Sir William White, a former pupil in a docky.ard 
school. Profs. Worthington and Gregory, Dr. Kimmins, 
and Dr. Varley, that the schools might well be taken as 
a model by authorities responsible for any form of 
specialised technical training. Of their success there c.an 
be no question. Every professor of naval architecture in 
the kingdom at the present time has been through one of 
H.M. dockyard schools ; of the principal officers in the 
constructional branch of his Majesty’s Navy the same may 
be said, and also of the majority of naval architects at the 
head of private shipbuilding firms, while the lower ranks 
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of his .NJajf^ly s tlorkyards art* mainly staflfod by ox-pupils. 
'I'ho outlay for wliirh this wondorful return is obtained 
tioes not fxeeed 4000/. per annum. 

Krom the beginninj^ the Admiralty has insisted on the 
faitliful observance of two guiding principles. In the first 
pl.'ice, the apprentices who attend the school do so partly 
in Admiralty time. At present the five periods a week 
are taken, three from the boys’ free time and two from 
Admiralty time, and Admiralty time spent at the school 
is paid for. In the second place only those pupils are re- 
tained who are found to have the requisite ability and 
industry to profit by the higher instruction ; a continuous 
process of sifting goes on, and the waste of effort is thus 
n'duccd to a minimum. Those pupils who go out com- 
paratively early find their position on the wage-<*arning 
‘itaff ; and, as Sir William White testified, they are 
altogether different from ordinary workmen, because of 
the training, short as it may be, which they have had in 
the school. At the same time, there is sufficient material 
retained for the training of officers, who will ultimately 
fill the higher constructional posts. A third principle has 
been rendered possible of application in n^cent years, and 
no candidate is now admitted who has not obtained a 
sound preliminary education. The number of apprentices 
in attendance is 180; and the school is arranged in (wo 
sections, which attend on alternate days. I'he full course 
extends over four years, but there is a weeding-out proce^is 
at the end of each year. Of those who complete the 
course a few are selected by examination from all the 
dockyards for an advanced three-year course at the Royal 
Naval College. Greenwich, after which they join the Royal 
Corps of Naval Constructors. The competition for 
admission to the dockyards as apprentices is severe, and 
thi.'iefore at the outset a careful selection is possible. 

The late Lord Spencer, when First f.ord of the 
.Admiralty, appointed a committee to consider whether the 
schools might be abandoned in view of the enormous 
advances which had been made in tlv* provision for 
elementary education. Happily for the nation the com- 
mittee’s verdict was unanimously in favour of (Ivir reten- 
tion. The development of (o-day in the provision of tech- 
nical instruction is held by some to justify a fresh pro- 
pij'^al for the abolition of the schools, and the transfer of • 
their pupils to the municipal technical schools of the dock- 
yard towns. It is to be hoped history will rept^at itself 
and that the schools will he allowed to continue their 
unique work. .As Prof. Gregory «;aid, thev are :it least a 
generation ahead of most of the other technical institutions 
of this country. Their close association with the dockyard 
has benefited both. Prof. Worthington pointed out how the 
problems of the dockyard are brought to the schools for 
solution, and he also dwelt upon the interest and pride 
which the rank and file of the vards take in the schools. 
'Po sacrifice a century-old tradition for the sake c>f saving 
a few thousand pounds would be a deplorable mistake, 
particularly at this juncture, when the .Admiraltv's ex;impl»' 
will be most valuable to atlministrators and educationists, 
who have good reason to be dissatisfied with the condition 
of technical education in the country generally. 

SOWrr. ENGINEERING PROBLEMS AND THE 
ED (/CATION OF ENGINEERS/ 

TT is a consequence of the scientific basis of engiiv'ering 
that it is international, not national. Scientific 
advances are not restricted within political boundaries. If 
we gave the world the steam turbine, Germany returned 
us the gas engine and Oie.sel engine. Ability to appreci.'ite 
the value of new discoveries, and readiness to take 
adv.antage of them, depend as much on .a widespread 
scientific education as the making of the discoveries them- 
selves. 

My^ distinguished predecessor, out of a long and varied 
experience in the development of the most modern of the 
many branches of engineering industry, discussed the 
economic conditions of production on which successful 
manufacture depends. It will be more natural to me to 
•deal with some of the technical princioh's- on which the 
successful di sign of engineering structures is b.ased. 

' From an a(1dres«t d<t1ivfired to thn Institution of Civil Knsinrers on 
November 7 by Dr. W. C.’Unwin, F.R.S., president of the Institution. 
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‘ Strength of Materials, 

j The object of a study of the strength of materials is to 
i determine the proper dimensions to be given to parts of 
I machines or structures, in order that they may resist the 
straining actions to which they arc subjected without 
breaking or prejudicial deformation. It is a modern study, 
for the earlier architects and builders seem to have had no 
definite knowledge ; only it m.ay be noted that the earliest 
buildings were the most massive. The Fgyptian columns 
were not more than five or six diamet(?rs in height, the 
Greek about nine. Medkuval buildings depend more on 
considerations of stability than of strength ; but there are 
mediaeval eolurnns carrying arches which are twenty-six 
diameters in height. 

So far as we know, however, Galileo (harn 1564, died 
1642) was the first man of science definitely lo consider 
strength. lie found that a rod of copper suspended 
vertic.ally might have a length of “ 4800 arms,” or, s.iy, 
yards, before breaking in tension by its own weight- -a 
reasonable result. Having no conception of rkisticity or of 
variation of stress due to variation of deformatioTi, he 
seems to have assumed that bodies always broke by 
tension, and that tension was uniform at the surfac.i of 
fracture. Applying thc'se notions to determine (he strength 
of a cantilever, he supposed the whole cross-Sf‘rlion would 
be in tension uniformly distributed. He arrived at an 
equation for Vumding strength which for rt?ctangular 
sections is right in form, but affeeted by an erroneous 
constant ; and he acutely dedueed the result that, while a 
model of structure might be strong enough to carry a 
lo.'id. the structure itself might he so large as to break 
by its own W'oigbt. This is the germ of the law of i\ 
limiting .span for bridges. On the. same f.'ilse assumptions 
Gnindi, in 1712, published elegant and correct demonstra- 
tions of what we know as solids of uniform resistance to 
bending. It is not the first instance in science of false 
assumptions leading to partially correct results. 

It was not until tOOo that Robert TIook(* discovered the 
fundamental law* that stress is proportional lo strain in 
clastic materials. It was not until ifiSo that anyone m;ide 
further experiments on the strength of materials. 'I'hen 
Mariotto made rough tests of very small bars of wood and 
gbiss strained in various ways. lie first pernfivc'd that in 
flexure part of the cross-section is in com])ression and p.irl 
in tension, and placed the neutral axis for a rect.-ingular 
bar at half the lieight, correcting G.'ilileo’s result. It was 
not until 1776 that Coulomb determined llw* position of the 
neutral axis for simple sections, and not until 1.824 that 
Navier determined it for all sections. 

In 1720 Musclienbrock, at Leyden, published thf* results 
of wh.at may be considered the first tests of materials m;ule 
W’itli precision. He m.ade tension and bending tests, and 
tests of long columns, but on a verv small scale. Perronet, 
occupied with the construction of the Hridge* of Neuilly, in 
175S constructed the first comparatively large testing- 
machine, a machine capable of .applying a stress of 18 tons. 
Roiulelet, in 1787, constructed a testing-machine with 
knife-edges, and with a screw arrangement for taking up 
the deformation of the test-bar. It was the first machine 
containing in principle all the essential elements of a 
modern testing-machine. Labardie, soon after, constructed 
a loo-ton machine for the Port of Havre, and Girard 
carried out with it the first tests on a large scale of the 
elasticity of m.aterials. In 1813 .and 1817 Brunton and 
Company and Captain Sam Brown constructed cable-test- 
ing m.arhines. 

Theory of Elasticity. 

A very great step in the simplification of the mathe- 
m.atical expression of formulae of strength of materials was 
t.aken by that very remarkable Kngli.sb physicist Thomas 
Young (1773-1829), who defined the coefficient of direct 
elasticity, or Young’s modulus, and first consld'Ti'd shear 
as an elastic strain. The time had come for the develop- 
ment of ’ a general theory of elasticity. Navier, in 1827, 
first investigated the general equations of equilibrium of 
an elastic solid, starting from an assumptiori as to the 
molecular constitution of matter. Nkavier’s equations .are 
still accepted, though part of his reasoning is considered 
lo be unsound. At the same time, Cauchy founded the 
theories of stress and strain, and Lam6 and Clapeyron 
made important developments. 



NATURE 


93 


November i6 , 1911] 


Reverting to experimental work in this country, early 
in thf* last century George Rennie made investigations of 
the resistance of structural materials, and Peter Barlow 
made experiments on the strength of timber at the Dock- 
yard and at the Arsenal. This led to his association with 
engineers ; and he assisted "J elford in calculations for the 
Menai Suspension Bridge. Ilis “ Kssay on the Strength 
of Timber,” in 1817, when developed in later editions, may 
be regarded as the first general treatise in English on the 
strength of materials. 

Down to about the end of the first quarter of the last 
century most of the knowledge of strength of materials 
was due to the wo»*k of Continental engineers and 
physicists. Then an advance was made here. Thomas 
Trcdgold in 1820 published “ A Treatise on the Princ iples 
of Carpentry.” This dealt scientifically and practically 
with all the then known data of resistance. His book on 
the steam engine, dealing specially with questions of 
strength, was published in 1827, and republished down to 
1S50. It has becMi rather a fashion amongst elasticians to 
ignore or depreciate the work of Tredgold. But he had a 
practical insight into what was important and what was 
negligible in engineering problems greater than that of 
writers with more ample mathematical resources, and he 
rendered essential services to the engineers of his time. 

A little later Prof. Eaton Hodgkinson began the re- 
searches on strength of materials which give him a fore- 
iiui'i* place among careful experimenters. He is credited 
with the discovery of permanent set and of the position 
of the neutral axis.^ His paper of 1830 on iron beams, 
and that of 1S40 t)n columns, were very valuable contribu- 
tions to practical science. 

Tin re is not lime to trace further the history of the 
scicncf* of strength of materials. Experimenters and 
laboratoric'S in the last fifty years have increased 
enormously, and theoretical investigations have been 
pushed to great lengths. But T wish to take the oppor- 
tunity of paying a tribute to one who seems to me the 
f)rinc»- i)f observers in this branch of science. I mean the 
l.'ife Prof. Bauschinger, of Munich, professor of mechanics 
and graphic statics at the Technical High School at 
Munich' for twenty-five years. There he established a 
labor.'itory, rather more for research than instruction, 
wlvr* engineering experiments were carried out with a 
(Iioroughness and delicate accuracy never previously 
et|iiall«d. In 1868 he published the result of indicator 
observations. Rut his special field of work was that of 
I' sN of materials. He created the first public laboratorv 
for Ibis purpose. He first applied fiauss’s mefhod of 
reading by reflection in instruments for measuring the 
defiinii.'iiion of bodies when strained. 

Amongst many researches remarkable for their extent 
it is (inly possible just to mention one on remiMifs and 
reiiieni and lime mortars, demonstrating, amongst other 
fhingv, the importance of fine grinding, and one cm the 
building st(»nes of Germany. His researches on timber 
first indicated the precautions necessary for securing com- 
p.iralde results, especially the law of variation of strength 
with moisture. He carried out many researches on east 
iron, wrought iron, and steel, esperially some with refer- 
ence to the variation of the position of the elastic limit 
under different conditions of straining. Perhaps one of 
bis most important achievements was (be foundation of 
the International .Assoriation for Testing Materials. 

Trstinft Materials for Quality. 

Down to the middle of the last century the only gener- 
ally used tests of the quality of iron and .steel used in 
construction were bend-tests, and in certain cases shock- 
tests. Such other researches as were made were directed 
to a different object — either to determine the constants in 
formulae on which engineers relied or to prove the 
sufficiency of complete structural members. It was the 
introduction of Bessemer steel, and cases of unexpected 
failure of steel structures, which forced on engineers the 
necessity of .systematic te.sts of qunlitv. An important 
series of tests carried out by the late Mr. D. Kirkaldy in 
i860 led to the adoption of a tension-test as the usual test 
of quality. Its special merit is that exact figures can be 
specified for elastic limit, resisttince to fracture, and 
elongation. 

NO. 2194, VOL. 88] 


With Ihi^ introduction of definite tests, the importance of 
accurate and reasonable specifications became urgent. 
Recently the w’ork of the Engineering Standards Com- 
mittee has done very much to guide the engineer in 
securing trustworthy material without imposing conditions 
too irksome or costly on the producer. Hence it has 
come about that the testing engineer has been created, 
having functions partly as an investigator of the properties 
of materials, partly as adviser of manufacturers, and 
partly as inspector of material. 

Al)plication of the Science of Strength of Materials to 
Practice. 

Th«- general object of the accumulation of experimental 
and theoretical knowledge of strength of materials has 
been to determine the minimum amount of material and 
the best disposition of it in machines and structures to 
secure safety. Putting it another way, by theory the 
stress conditions due to any given straining action can be 
calculated ; then it has to be determined what is the 
greatest permissible working stress, and in what way does 
it depend on such physical properties of the material as 
can be ascertained by testing. 

The oldest, and still the most common, method of pro- 
ceeding is to reduce the straining actions to simple tension, 
thrust or shear, by calculations based on the; assumption 
of Hooke’s law, and to provide material enough to limit 
the intensity of thes«* stresses to a fraction of the breaking 
stn-ngth of test-pieces similarly strained. The ratio of 
the breaking strength to the working strength is termed 
the factor of safely. In by far the largest number of 
cases with which an engineer has to deal, the breaking 
strength of a structure cannot be calculated, for Hooke’s 
law ceases to be true for stresses much below the breaking 
stresses. Hence the engineer sometimes proceeds one step 
further. He tests a scale model of ;i structure to break- 
ing, and from this deduces the breaking load of the full- 
si/e structure by the law of similarity. 

In the case of complex structures, the determination of 
the e.xacL maximum stresses in which are beyond the 
resources of mathematical analysis, the value of model 
experiments is unquestioned. ^ , 1 • 

Now it is easy to show that the ratio of the breaking 
stress to the working stn?ss, or the breaking load i)f .a 
girder to the working load, is not a real factor of safety ; 
the point at which danger occurs in different cases is not 
a fixed Iraclion of either the real or the calculated break- 
ing load. It has even been contended, with some plausi- 
bility, that the fashion of dividing the breaking sln‘ss by a 
factor to find the working stress is a barbarous method. 
The factor must be varied for different conditions, and 
can onlv he fixed empirically. , 

The ductile materials chiefly used in cniislructinn yield 
or sulIiM* a large IfTormation at about half to two-thirds of 
the breaking stress. The deformations, if the yield stress 
is exceeded, would be, at least in very many cases, far 
too large to be tolerated in either machines or structures. 
If the yirld stresses are taken as the limits of safety, thfMi 
the n.-al factor of safety is only about half the ratio of the 
breaking to the working stress. Further, the ratio of the 
yield stress to the breaking stress is not a very constant 

'^^Shall we, then, drop the bn'aking strength and adopt 
the vield-point as the measure of the constructive value 
of a material? Many constructive materials, such as 
stone, timber, and cast iron, have no yield-point. Besides, 
even for tliirtile rolled material, such as mild steel, the 
point ordinarily detiTiiiined as the yield-point is not a very 
fixed point for a given material. It depends a little on 
the rate of loading. Yielding really begins at the. elastic 
limit, a point below the yield-point, spreading along the 
bar and becoming general over the bar at the yield-point. 

Some writers assume that the elastic limit as determined 
in a tension test is the real measure of the constructive 
strength of a material ; but I am not sure that this is not, 
when rigidly examined, the most ambiguous and elusive 
of all the measures proposed. In what sen.se, then, is the 
ela.stic limit found in a tension-test to be understood. 

No doubt there are cases where the primitive tensile 
I elastic limit does fix a superior limit to the stress consistent 
I with safety. But it cannot be taken generally as an exact 
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measure of constructive value, though it certainly is a 
valuable indication. Further, the elastic limit in com- 
pression is seldom observed, and the elastic limit in shear 
is experimentally almost unknown. Yet resistance to shear 
is probably for ductile materials the most important 
clement of constructional value. It would be interesting 
to Jiavc the elastic limit in torsion of thin tubes accurately 
determined. 

Hence, whether we take the breaking stress, the yield 
stress, or the primitive elastic limit, we have not found 
a satisfactory rational basis for measuring the constructive 
strength of a material. There is not a fixed ratio between 
the greatest safe working stress and either of those. But 
I do not wish to be understood as deprecialing the value 
of the determination of breaking stress, yield-point, and 
elastic limit in testing materials. 

Valuable as are the data of breal^ing strength, yield- 
point, and elastic limit determined in a tension test in 
influencing the judgment of the engineer, they do not 
furnish any purely rational rule for fixing the working 
stress for designers. Experience in similar rases must 
always be the ultimate appeal. 

Compound Stress. 

So far, all that has been said relates to cases of simple 
tension, tlu'ust, or sheai'. But in a very large number of 
cases two of these stresses are combined. In such cases 
the theory of elasticity turnishos the principal stresses and 
the principal strains ; but the question. What is the 
criterion of safety? involves another of the unsolved 
problems of engineering. Two schools arose amongst 
theorists, one holding that the maximum stress, the other 
that the maximum strain, determined fracture. For 
simple stresses, either assumption leads to the same result. 
It is not so with compound stress. Very early Coulomb 
suggesled that fractures would be determined by shear, as 
is the case with cast iron under compression. The subject 
is now under investigation experimentally, and, speaking 
generally, it seems that for ductile materials the material 
gives way at some limit of shearing stress, while for 
brittle material In tension the principal stress is the best 
criterion of strength. 

Comparative Structural Value of Materials. 

It is only when comparing two different materials that 
an engineer needs to consider relative constructive value, 
and then he bases his judgment on all the properties of the 
material. Ordinarily, the safe working stress is fixed by 
experience in similar cases, tlieory helping mainly in ex- 
plaining why in different cases different stresses are suit- 
able. The history of engineering design is a history of 
experiments in construction, in which by trial and error 
right proportions have been found ; and in the settlement 
the different relative importance of cost and weight enter 
into the question, as well as considerations of mechanical 
strength. The fact that .scientific data and rational, or 
semi-rational, formulze are conveniently used should not 
be allowed to conceal the fact that an empirical element 
always enters into the solution. 

New designing is really a process of comparison, in 
which the engineer extends experience in known cases to 
new conditions ; and the problem is in what proportion 
dimensions must be varied to allow for differences of size, 
of material, of loading, of speed, or of fomi. 

Most practic.al problems in designing for strength 
reduce themselves, if traced to their foundation, to applica- 
tions of the law of similarity. At a time when steam 
engines all worked at about the same steam pressure, it 
\vas bro.adly stated that the drawings of an engine of any 
size could be used for constructing engines of any other 
size by merely altering the scale of the drawing. So-called 
mechanir.al instinct is, no doubt, really reasoning based on 
the law of similarity. 

^ In the case of machines, another consideration enters. 
The weight stre.sses are not usually important, but the 
inertia stresses due to variation of velocity or direction of 
niotion are very^ important. The stresses in a fly-wheel 
rim du*-- to radial acceleration are proportional to the 
square of the rim velocity, whatever the cross-section. 
Hence fly-wheels are equally safe in this respect if the 
rim velocity is the same, or if the rotations per minute 
are inversely as the diameters. 
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Engineering Education. 

I turn to another, subject, which seems to be appropriate 
in a year in which the institution has held a conference 
on the education and training of engineers. An important 
, change is going on in all types of education. In all it is 
i being recognised that they sliould be such ns to afford a 

i training for the duties of life. The term “ engineer ** is 
used in such wide and loose senses that it is ncccssar,y 
j to be explicit as to one’s point of view. There are voca- 
tions associated with engineering work for which no 
special training is absolutely required beyond that of tlie 
factory or commercial office, or for which any other training 
required is different and more limited in scope than that 
of the professional engineer or director of engineering 
works. But the conference considered the case of those 
who aim at becoming ultimately professional engineers, 
that is, men who advise, design, and direct the execution 
of works of civil engineering in the wide sen.se in which 
that term is used in this institution. If the course of 
training of such men is provided for, the less complete 
training of men for lower grades of service is not likely 
to be wanting. But 1 da not think that wc distinguish 
sufficiently at present the different type of education re- 
quired for leaders and subordinates, the heads and the 
hands. 

It must be recognised that the professional or consult- 
ing engineer is not solely concerned with technical 
problems, though as to these he must be an expert. But 
he is more and more concerned with economic, legal, an<l 
commercial problems of much intricacy, and must be pre- 
pared to meet men of affairs and of liberal education on 
an equal footing. 

Now the earlier great engineers in this country had no 
formal technical training ; indeed, very little g(‘neral educa- 
tion either. Brindley, George Stephenson, Kairbairn, had 
only parish-school education ; Smeaton, Telford, and Watt 
t)nly grammar-school education, ^'hey picked up even their 
practical experience gradually and casually. They differed 
in this from their contemporaries in France. Perronet, 
Gauthey, Rondclct, and Navier, for instance, were of a 
more academically educated type. 

It is, no doubt, due in part to such early conditions of 
English engineering, in part to the narrow and unscien- 
tific character of secondary and university education in this 
country, that until rec-ently the education and training of 
engineers has been so unacademic and uns 3 ^stematic. 

Preliminary Education. 

A very great obstacle to the progress of technical educa- 
tion in this country has been the want of any definite aim 
— the unsuitable character and poor average quality of our 
secondary education. Grant whatever can fairly be urged 
as to the honourable spirit, the pluck, and resourcefulness 
of boys from the better public schools ; grant also the 
value of dead langu.ages as a iTie.ans of culture for those 
who really master them, it must still be recognised that 
the average boy, to some extent, still leaves school 
sadly unfitted for any form of higher education. The 
success of the clever and brilliant few, educated for uni- 
versity prizes, has obscured the poor quality of the intel- 
lectual equipment of the average many. 

Happily, if the state of things is not yet satisfactory, if 
secondary education is still unorganised, and the school- 
master is only partially converted, still science has obtained 
a footing, and school-leaving and other examinations have 
secured that the average lad is better taught. 

It was partly a muse, partly a consequence, of defective 
school education that the great universities have noi 
addressed themselves, in a responsible and .scientific 
manner, to securing that candidates for admission to 
higher courses had reached a reasonable standard. Still 
less were the engineering schools^ with one or two excep- 
tions, able. to insist that students were properly prepared 
for technical instruction. It is only recently, and partly 
under pressure from the institution, that a fairly satis- 
factory entrance examination has been proscribed in some 
English and colonial engineering schools. To admit lads 
with imperfect preliminary education to advanced instruc- 
tion lowers the whole standard of work in the classes. 

An erroneous opinion has prevailed that technical instruc- 
tion requires little or no literary and scientific education to 
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,pn.*pnre the way for it. 1 noticed the statement in the 
atldi't-ss of the Chancellor of St. Andrews, on the occasion 
of the quincentenary of the University, that the test now 
imposed for entrance would in some respects compare not 
unfavourably with that for graduation about half a century 
ago. In the best engineering schools a similar change 
has occurred, and should, indeed, make further progress. 
The possibility of effective technical teaching depends on 
suitable previous preparation ; and on this point the com- 
mittee of the institution in 1906 came to very decided and 
•definite conclusions, and laid down explicitly a scheme of 
school education for engineering students. 

Technical Education. 

It is only in modern times that universities came to be 
regarded as solely concerned with a general liberal and, 
except as regards medicine, an entirely non-technical 
education. “ The colleges were in their inception,” says 
Mark Pattison, the rector of Lincoln, “ endowments not 
for the elements of a general liberal education, but for the 
prolonged study of special and professional faculties by 
men of riper age”; and lie lamented that they no longer 
promotf"d the researches of science or directed professional 
study. That state of things is happily changing, especially 
in tiio modern provincial universities. 

The new vocation or profession of engineering grew up 
in this country with very little academic encouragement. 
It is true that after 1840 engineering schools were attached 
to a few universities. But they were generally un- 
endowed, unequipped, or uninfluential. The most dis- 
tinguished of them was that at Glasgow, where the Regius 
professorship was held by Gordon and Rankino. 

Meanwhile, in Trance and Germany there had long 
•existed remarkable engineering schools with distinguished 
teachers. The Paris Hcolc Polytechnique was instituted in 
1704, the Ecole des Ponts et Chauss6.*s in 1795, the Ecolc 
des Mines in 1778, the mining school at Freiburg, where 
many foreigners obtained education in 1765. In the first 
quarter of the nineteenth century were established the 
technical high schools of Karlsruhe, Hanover, Berlin, 
Dresden, Vienna, and the Kcole Cenlralc at Paris. The 
great Zurich Polytcchnicum dales from 1854. 

NVith one exception, I do not think there were any 
engineering schools in this country with what could bo 
regardf-d as a reasonably complete and satisfactory curri- 
culum or equipment before 1870. In giving this date I 
am passing over the system of education adopted by the 
Admir.'iUy for naval engineers and architects in 1843. Sir 
Alexander Kennedy established the first college engineer- 
ing lal^oratory in 1878, and from that may be dated the 
beginning in this country of a necessary equipment of 
engineering schools. There is now a number of uni- 
v».'rsity engineering schools, or schools of university rank, 
directed by teachers of eminence not only in science, but 
jn practical engineering, with systematic courses of 
instruction covering broadly all branches of engineering up 
to the graduate stage, and of a thoroughly practical 
•character. Quite recently a beginning has been made of 
post-graduate instruction of a specialised character. It is 
only in a post-graduate course that engineering students 
can h»‘ usefully or efficiently employed in research. 

Advanced Education and Practical Training. 

I cannot help thinking that there is a tendency amongst 
some practical engineers to suspect those of us who are 
inten'sted in formal technical instruction of indifference 
to the value of practical experience. But surely that is a 
mistake. Most engineering professors aro themselves 
cngin(?ors of considerable practical experience. What, in 
' ^*^^*4.* ! 1 ' somewhat doubt is the value of so much 
practical experience as an ordinary apprentice gets who 
goes straight into works without technical training, and 
who has to pick up his knowledge as he can. At the 
oest, his experience is a narrow one. Some of the jealousy 
occasional Iv shown as to college training seems to arise 
rom the feeling that it interferes with the traditional 
-nghsh system of articled pupilage, which, so far as I 
Know, hardly exists in any other country. It does seem to 
me that the old apprenticeship system- for professional 
engineers, taken lads direct from school, was un- 
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economical, wasteful of time, • involving unneccbsary 
drudgery, and in some respects unfair. 

There is another consideration as to the pupilage system 
as it existed forty years ago. It was suitable only for the 
wealthy. But many of the most hard-working, capable, 
and even brilliant students are not of the wealthy class. 
In these days there are ladders from the elementary school 
to the university and the technical college. It would be 
a loss to the country and the profession it r(?ally able, but 
comparatively poor, students could find no way to employ- 
ment. In. this competitive time we can least of all afford 
to neglect or 'waste intellectual ability. 

The institution has by its system of examinations ex- 
pressed its view of the importance of such theoretical and 
practical technical education as it is the object of technical 
schools to give, while at the sunic time It has done what 
is possible by its by-laws to encourage or require a term 
of pupilage or apprenticeship as a means of acquiring 
experience. Further, in the report of the committee of 
1906, while insisting on the value of pupilage or 
apprenticeship, it has most definitely expressed the opinion 
that a three years* course in a technical college is equally 
necessary, and should form an integral part of the training 
of an engineer ; and this conclusion was endorsed by a 
large majority of tlie engineers who were consulted by the 
committee. 

The question arises, and I think it is a serious one, 
how far engineers now arc taking .any steps to carry out 
the recommendations of the institution committee as to 
the requirement of preliminary training antecedent to 
pupilage. It is clear that young men will not incur the 
expense, the labour, and the delay of a college course if it 
gives them no .advantage in entering the profession. 

Some inquiries were lately made by the institution of 
more than a hundred engineers in various branches of 
engineering as to the conditions on which they accepted 
pupils or apprentices. In a few cases it appears that 
pupils or apprentices are required to have passed an 
examination equivalent to the Studentship examination 
of the institution. In a very few cases the possession of a 
degree is accepted ns a reason for shortening the period 
of apprenticeship. But what is desirable is that a lad 
should reach the standard of the Associate Membership 
examination or the examination for a first degree before 
entering on pupilage. If he does not he will only be able 
to reach it by cramming, which, though not quite useless, 
is much inferior to a systematic course of study. As a 
matter of fact, however, within my own knowledge the 
colleges have more influence than those returns seem to 
show; and, especially in the case of the provincial uni- 
versilies, local patriotism ensures preference to okmi 
trained in the local university. 

¥ 

The Transilion from College to rraciicc. 

ll seems to me that the great efforts made during the 
last forty years, and the c.vpenditurc incuired, largely from 
private sources, in establishing engineering schools lack 
in one respect full recognition by the profession. Many 
engineers have given generously in money and in time ; 
but engineers in general might do more in facilitating the 
transition from school to v. arks. With an experience of 
twenty years, 1 believe that more organised and recog- 
nised relations between the schools and offices and works 
arc desirable and possible. The most difficult part of a 
young engineer’s career is the step b^ween college and 
full capability in some special branch. No engineering 
school can prepare students completely for any special 
position in the engineering field without very undesirable 
narrowing of the scope of the instruction. Two years of 
pupilage or employment is desirable as a transition period ; 
and the difficulty is that generally engineers expect that 
someone else should have the task of rounding off the 
college training. Even in the United States it is per- 
ceived that, to make technical education effective', the 
employer must shoulder a part of the load imposed by the 
old apprenticeship syste n, which in the United States has 
been to a great extent thrown on the schools. 

I am therefore much in sympathy with the proposal 
that there should be an endeavour to produce S4.)me co- 
ordination between the colleges and employers by making 
an inquiry as to the conditioiis under which well-qualified 
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stuiIfHts may be able to get practical training, whether 
they seek (Miiployment later in the mechanical or electrical 
branches of engineering or in constructional or adminis- 
trative work. Some scheme might be evolved linking the 
colleges and the manufacturing, municipal, .or other public 
works, so far that the first .stagi* of practical «‘Xperience 
might be gained under conditions less ha])hazard than at 
present. Xo doubt college graduates who want to fit 
themselves for service in India or for starting in private 
l)usin(?ss are fairly asked to pay for the privih'ge of enter- 
ing works or office. But in other cases well-trained 
students who are cjiiite capable of being useful might very 
well be taken on easy terms, for a trial of a year or two, 
in the expectation that they would remain afterwards as 
valuable assistants. In the engineering departments of 
municipalities greater facilities for apprenticeship might 
be given. By choosing technically well-educated lads and 
directing their practical training, they would form a loyal 
staff, ultimately more competent and useful than others 
less educated, but selected ns more immediately useful. 
Further, it is now proved that technicallv educated lads 
are very fit, with some experience added, for the com- 
mercial branches of an engim'ering bu.siness. 

Tf a university degree or college diploma is to be taken 
as a qu.'ilification for beginning an engineering career, it 
must not be overlooked that degrees and diplomas are of 
very varied value, and that one great function of a college 
is to distinguish the more and the less capable amongst 
its .students. 

T believe there are no schools of university rank where 
the work is more strenuous, the methods more practical, 
or new ideas more welcome, than in the best of the 
engineering schools of the day. 

T have touched on various subjects, unavoidably in a 
short address, with some one-sided ness. We have been 
driven lately to recognise how intimately the very existence 
of society as now constituted depends on the work of the 
engineer. It is becaiise I have come to believe in the j 
importance of coherent and systematic instruction and in 
the value of the play of mind on mind and the influence 
of generous rivalry, best enjoved at a plastic and 
impressionable, .age during studentship, that I have 

ntured to urge the claims of engineering schools in pre- 
paring the engineer for service in shaping the destinies of 
the Ivmpire. 

VmVERSlTY EDUCATIONAL \ 

INTELLIGENCE, ! 

Birmingii.\m.--.‘\ scholarship of 150/. a year for thre.' | 
vf-ars has boon awarded b^'the Board of .Agricullure and | 
Fishorir*< to Mr. Tiilbert FT Johnson, n student in the | 
department of /oologv. This scholarship is one of the ! 
number recently founded by the Board with the object of | 
encouraging research in agriculture. Mr. Johnson is at ! 
pre.sent engaged in research in connection with the .subject ; 
of eel-worms. ! 

Oxford. — T he statute .allowing honour students in | 
mathematics and natural science to dispense with Greek in ) 
Responsions passed Congregation on November 7. No 
canvas had been made on either side, and the division, 
showing for the statute and ii against, was without 
any particular significance. The real struggle will take , 
nl.ace when the measure is submitted to Convocation, the j 
ultimate lej/islative authoritv of the University. This will I 
probably t.ake pl.ace before the end of the present term. 

Sir IIf.nry Cr.mk, K.C.B., M.P., has accepted the 

principalship of Queen’s College, London, in succession to 
Canon G. C. Bell, resigned. 

.At a meeting of the governors of the South-Eastern 
Agricultural College, Wye, held on November 6, it was 
derided to appro.arh the Board of Agriculture and the 
Development Commissioners with regard to the found.ation 
of a research institution for fruit-growing, including the 
practical trcfotmcnt ofr plant dise.ases, in the County of 
Kent, and also to apply for a grant in aid of the proposed 
extension of the college buildings. 
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Thk first meeting of the Association of Teachers of 
Mathem.atics for the* south-eastern part of England will be 
held at Tonbridge School on Saturd.ay, November J5, at 
3 p.m., when the inaugural .address will be given by the 
president, Dr. A. N. Whitche.ad, F.R.S. This meeting 
will be open to all who arc^ intc?rested in the teaching of 
mathematics Further information can be obtained from 
the honorary secretary of the associ.ation, Tonbridge 
School, Kent. 

Wf. learn from Science that the will of Miss E. C. 
Woerishoffer leaves 125,000/. to the trustees of Bryn Mawr 
College, of which she was a graduate. From the same 
source wc find th.at the estate of the late Mr. John S. 
Kennedy is even larger than has been previously 
announced. The share of Columbia University is 4S6,ooo/. 
New York l.’niversity and the Presbyteri.an Bo.ard of Aid 
for Colleges each receive 195,000/., and RobfTt College, 
Constantinople, 370,000/. 'Ihe specific bequests, not 
dependent on the si/e of the estate, include 20,000/. each 
to A'ale, Amherst, Dartmouth, Bowdoin, Hamilton, and 
Gla.sguw. 

At a Cj)ngregation of the University of Wales, held in 
Bangor on Nov»*mb»‘r 10, the following degrees weie con- 
ferred, honoris causa : — For the degree of Doctor of 
•Science, Prof. Conwy Lloyd Morgan, F'.R..S., sometime 
\’ice-Chancellor of the University of Ihistol, and Sir 
William II. Prcece, K.C.B*., F.R.S. , sometime electrici.an 
to the (ieneral Post Office. For the degree of Doctor of 
Laws, Dr. William 'Ihomas Edwards, J.P., and Sir Isam- 
bard Owen, \"ice-Chancellor of the University of Bristol, 
sometime Senior Deputy Chancellor of the Univei'.itN of 
Wales. For tlu' d(‘gree of Master of Arts, Miss Kabella 
Cleghorn, distinguished for her services in tin* cause of 
education. 

“ The Moral Infiuence of a University Pension System ” 
forms the subject of an article The Popular Sciencr 
}fonihJy for November by Dr. Henry S. Pritchett. It will 
be rtMiiembered that the author is president of the Carnegie 
Foundation for the Advancement of Teac'hing, which has 
provided for the staffs of .American universities .and college's 
.a liberal scale of retiring pensions. Although the system 
has been organised on a non-contributory basis, Dr. 
Pritchett seems, on the whole, inclined to favour the con- 
tributory system. Probably the conditions are somewhat 
different in .America from those prevailing in this country, 
where Government old-age pensions have been arranged on 
a non-contributory h.asis, .and where the main re.ason for 
not adopting tlu^ same course in our universities has been 
on financial grounds. 

'riiK present session is the thirtieth during which the 
City of Br.adford T(‘chnical College h.as been at work. 
The new calend.ar, which has been received, gives full 
particulars concerning the very complete provisions which 
have been made to provide technical instruction in con- 
nection with the various industries of the West Riding. 
The buildings have been greatly extended in recent years. 
Among other important developments w’e notice the dye- 
house is now ready in which the material required for, and 
produc»*fl in, the textile dep.artment will he dealt with. 
The equipment is such that students will have the oppor- 
tunity of carrying out practical work of an instructive 
ch.aractcr. The machinery is capable of dealing with 
loose wool or cotton, slubbing, yarns of all materials, 
w’arps, and piece goods. The. m.achines represent the Jatr st 
pr.actice. In connection with the extension, it was derid«'d 
to put down a plant for the engineering department which, 
although primarily intended for educational purposes, 
would at the same time serve for supplying light and power 
to the present building, the new extensions, and the school 
of art. This is probably the most important step in the 
history of the department which has yet been taken. We 
notice also that a systematic course in sanitary science, 
suitable for sanitary and other inspectors in the West 
Riding, has been arranged to comply with the requirements 
of the Sanitary Inspectors’ Examination Board, and that 
the college has been placed by the Board of Trade on the 
list of technical institutions recognised by the Board for 
the purpose of the regulations relating to the examinations 
for engineers in the mercantile marine. 
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SOCIETIES' AND ACADjtMISS. 

London. ^ '' . 

Royal Society, November 9k<-T*Sii' Archibald Geikie 
K.C.B., president, in the chair.*-*<jSir William Orookaa^ 
The spectrum of boron. The physical properties of the 
element boron are almost unknown, notwithstanding the 
efforts of many chemists who have''* worked on the subject. 
Moissan, who came nearest to obtaining' the pure element, 
only succeeded in getting it in the form of an amorphous 
powder. He said it was not possible to melt or volatilise 
It in a carbon crucible or arc as it was changed into carbon 
boride, and concluded that boron paased.^m the solid to 
the gaseous state without becomfng liqum. Recently Dr. 
Weintraub, of the General Electric Cottqpany, U.S.A.^ has 
not only obtained boron, in a state of purity, but has pre- 
pared it in a fused homogeneous state. His process 
consists in rtinnfdg * jui alternating-current arc between 
water-cooled copper electrodes in a mixture of boron 
chloride vapour with a large excess of hydrogen. The 
boron agglomerates on the ends of the electrodes, where 
it grows in the form of small rods. After a while the arc 
runs between two boron electrodes ; and if the current is of 
jl^oper value the rods malt down to boron beads, which 
mntua^ fall off, whereupon the same process repeats 
itself. The first specimens received from Dr. Weintraub 
were deposited from a Vaporous state from boron chloride 
and hydrogen in the maijlier described. Subsequently he 
kindly sent the author some lumps of fused boron which 
had been prepared from magnesium boride. This boride 
dissociates at a relatively low temperature (1200^), especi- 
ally in vacuo, and with rapidity at 1500°. The fusion is 
effected between copper electrodes, the affinity of copper 
for boron being so slight that it can be directly fused on 
to the electrode without being contaminated with copper. 
Another way of fusing boron is in what Dr. Weintraub 
calls a mercury arc furnace, based on the fact that most 
refractory bodies, such as tungsten, tantalum, boron, &c., 
have no affinity whatever for mercury. The result of the 
author’s work on boron is to show its photographed spec- 
trum consists essentially of three lines, the wave-lengths of 
which, according to accurate measurements, are 3451-50, 
*497*83, and 2496-89. For more easy comparison the wave- 
lengths of these lines measured by different observers are 
given below in a tabular form : — 

Hanley (18S3) 


Rowland (1893) 

Pidei and Valenta (1893) ... 
Exner and Haschek (1897) .. 

t» >. (1902) . 

Hagenl)ach and Konen (1908) 
Ctookes (1911) 


34^‘3 

3451*3 

3451*4 

3451*49 

3451 

3451*50 


24970 

2497*821 

24977 

2497*8 

2497*79 

2498 
2497 83 


2496*2 
2496 867 
2496 8 
2496*88 
2496*87 

2496*89 


The fourteen other lines given by Eder and Valenta, and 
the five other lines given by Exner and Haschek, failed to 
record themselves on the photographs, notwithstanding 
excessively long exposures given in the attempt to bring 
out additional boron lines. The most interesting property 
of solid boron Is its extraordinary rise in electric con- 
ductivity with a slight increase in temperature. A piece 
of melted boron measured by Dr. Weintraub, which at 
the room temperature (27®) had a resistance of 5,620,000 
ohms, dropped to 5 ohms at a dull red heat. Another 
noteworthy property of melted boron is extreme hardness. 
It com» next to the diamond in hardness, a splinter easily 
5®*'®tching conindum. Its fractilMre is concholdal, and no 
abided crystalline structure Is seen* under the microscope^ 
uf ®Efflomeraled boron deposited in the arc from boron 
chloride and hydrogen is, on the contraryi highly crystal- 
line — Hon. R, j. Strutt: 'A chemical^ active modificaA 
non of nitrogen produced bV the electric discharge: II. 

active nitrogen, but does not combine 
Hydrogen has jio* action . (a) Active nitrogen, in 
reacting with nitric oxide to form the peroxide, gives the 
^me greenish-yellow flame with, continuous spectrum which 
may 6e obt^ned by stimulating of nitrogen in otihef , 
^ays. (3) The reaction just mentioned « is to detev-< 


mine the percentage of acUve njtri 

^ It leaves the disbharg^L^^ '¥|ie ^ 

»*7,P?r cent., much hlghy <han Vda .foro^ sOpS^tyne * W 

• When dllCit^ pfi^horus. mmu^ » 9^du<^ i »ce at -t. to 
into glowing nitrogen It somewh^b 

NO. 2IQil. 


. ordim^jTr 


until some time filter the glos^*has compfetcly disappeared 
that the nitrons gets into a state in which it can react 
" with phosphorus. I'he glow .has a large electrical con- 
ductivity, cofxmWabptWlth that of a saltS Bunsen flame. 
The ions are liberatm In the ^ow, not merely carried for-^ 
ward from the original discl^ge, This ionisation is, as 
a rule, not very greatly affected When the spectra of other 
substances, such as metals or cyanogen, are developed by 
the active nitrogen in the space between the testing elec- 
trodes. (6) None of these spectra are visibly diminished 
in intensity When large electromotive forces are* applied to 
remove the ions. (7; Ozone can in some cases develop 
metallic speCtra when mixed at comparatively low tempera- 
tures with the metallic vapour. — Sir J. Dewar: Ipr^uc- 
tion of solid joxygen by the evaporation of the liquid. — Sir 
J. Dewar and Dr. H. O. donee; The gaseous , con- 
densable compound, explosive at low temperatures, pro- 
duced from cat bon disulphide vapour by the action of the 
silent electric discharge : II. — Dr. T. H. Havelock : 
Optical dispersion * a comparison of the maxima of absorp- 
tion and selective reflection for certain substances. This 
paper contains a discussion of various wave-lengths 
associated with each dominant region in a general type of 
dispersion formula. It is shown how the maxima of 
absorption and of selective reflection are, in general, 
ipparated from each other and from the wave-length corre- 
sponding to the natural vibrations in the molecule. 
Formulae are obtained for some of these maxima in terms 
of the constants of the dispersion formula, and are con- 
firmed by comparison with available experimental results. 
To estimate the magnitude of the differences In question, a 
numerical study is made of regions of selective absorption 
and reflection for carbon disulphide, rock salt, and sodium 
vapour; in particular, for rock salt it appears that the 
maximum of selective reflection in the infra-red is dis- 
placed considerably from the maximum of absorption and 
from the dominant wave-length of the dispersion formula. 
— Dr. T. H. Havelock : The influence of the solvent on 
the position of absorption bands in solutions. According to 
Kundt’s rule, the effect of the solvent is to displace the 
absorption bands further to the longer wave-lengths the 
greater the refractive or dispersive power of the solvent. 
By using a suitable tjrpe of dispersion formula this rule is 
given a definite theoretical expression, and various experi- 
mental results are examined from this point of view. 
Although effects are complicated, in general, by molecular 
changes, it is possible to estimate in some cases how much 
can be ascribed to the operation of Kundt’s ruleij^Prof. 
F. G. Donnan and Dr. J. T. Barker : An experimental 
invAigation of Gibbs’s thermodynamic thedfer of inter- 
facial concentration in the case of an air-water interface. 
The “surface” concentration of a dissolved substance in 
excess over that in the bulk of the solution is given by 
Gibbs’s equation T ^ ^dtrfdii, where Tss excess of solute 
per unit of interface, «* = interfacial tension, fischemical 
potential of solute. Assuming the simple osmotic law of 
van *t Hoff for the solution, the above equation can be 

written in the form r ~ where cabulk concentre? 

tion of solute. The authors have tested this equation by 
measuring independently r, c, and dcr/dc for the case 
of an air-water Interface. *1116 substances examined were 
pelargonic acid and saponin. The value of F was deter- 
mined by finding the change in concentration of a given 
volume of solution caused by bubbling through it a known 
volume of air in the form of a known number ^ very'' 
small air bubbles. Steady streaming of the liquid was 
prevented by breaking up the column of liqula into a 
number of eddy chamberqD The extremely small changes 
of concentration thus prfiwRiced in pcessivel^,^ dilate solu- 
tions were measured by means of a dropp^ pipette, the 
same apparatus being also emp%ed to. measure d^jdc. 
The values of the two members of .Glbbfia e<|uatiun were 
found to be in fairly good agx:^ment« cotjl$idering the 
.difficulty of the experltpents. In the case of Sf^Ueous solu- 
tions of pelargonic arfd.af^cionceutru^s varying between 

*graitW of water, average 

ally, was in round numbers 
uare ^entifnetre of inter- 
aponin th^'v^es found 
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Zooloi^ical Society, October 24. — Sir Jrhn Rose 
Bradford, K.C.M.G., F.R.S., vice-president, in the chair. 
-Bruce F. Cummings : Distant orientation in Batrnchia, I 
based on observations and experiment* made by the author 
in North Devon. Two species of newts had been used for 
the experiments, and the results obtained lent support to 
the hypothesis that these batrachians possessed a homing 
faculty, but no ’'’ery definite instinct for detecting water, 
even from a short distance. Of the factors discussed in 
connection with amphibian migration, it was suggested 
that in regard to newts a combination of their homing 
faculty and their marked tendency to walk downhill was 
chiefly of assistance to them in finding water in which to 
breed. — Oldfield Thomas : Mammals collected in the 
provinces of Sze-chwan and Yunnan, western Chin.a, by j 
.Mr. Malcolm .\nderson, for the Duke of Bedford’s j 
exploration of eastern Asia. The paper formed No. xv. 
of the scries, and would be the last on Mr. .Ander- 
son’s specimens, as he was now returning finally to 
.America. During his work on the exploration he had 
obtained 2700 specimens, besides many birds, and had 
quite revolutionised our knowledge of the area explored. I 
The present collection, given, as before, to the National 
Museum by the society’s president, consisted of 160 sped- | 
mens, belonging to thirty-three species. — F. P. Stebbin*: : j 
Game sanctuaries and game protection in India. Tl^e 
author discussed the question of the formation of game 
sanctuaries and what had been already done in this 
direction in various parts of the country. Suggested 
additions to the proposed New Indian Game Act were 
given, and “ close seasons ” for certain .species recom- 
mended as being necessary for the preservation of the game 
of the country. 

Challenger Society, October 25. — Dr. G. II. Fowler in 
the chair, — Prof. D’Arcy W. Thompson : The scales of ! 
the herring as an index to age. In the herring, the rings I 
or zones borne by the scales, which are constant in number 1 
for the same individual, and arc undoubtedly correlated in | 
some way with the size and age of the fish, are not, in 
the writer’s opinion, so simply related to the years of lifn 
that the age of an individual fish can be determined with 
accuracy from*an inspection of the scales. In any random | 
sample of herring the frequencies of individuals at centi- 
metre lengths and of numbers of rings each forms a proba- , 
bility curve grouped about a single mode. iLiiher, then, i 
the shoal is composed of herrings of uniform age and ; 
number of rings, or of various ages and ring numbers j 
mixed '*^in a definite and remarkable manner. Whiln, on i 
the usual ^’’pothesis of each scale ring indicating a year 
of life, th€Ffacts may concciv.'ibly be explained as due to 
selective action of the net, the writer considers that it is , 
more probable that the members of a herring shoal are of j 
the same age. — Dr. W. T. Caiman ; Phototropism and the 1 
distribution of marine organisms (opening of discussion). 

British Psychological Bocietv, November 4. — Dr. 
Beatrice EdflroU and W. Legge Symes : A preliminary 
note on visual flicker. — Dr. F. Qolla : The vestibule and 
the concept of space. — J. Kay : (i) Apparatus for 

McDougall’s dotting test; (2) apparatus for weight 
discrimination. 

Mathematical Society, November 9.— Dr. H. F, Baker,- 
president, in ihc chair.- ■ J. E. Campbell : The invariants 
of the linear paitinl differential equation of the second 
order in two independent variables. — Cohmcl R. L. 
Hippisley * Closed linkages. — H. Hilton: Invariants of 
.a canonical substitution. — G. T. Bennett : The system of 
lines of a cubic surface.— G. H. Hardy and J. E'. Little- 
wood : The relation* betw^n Borel’s and CesAro’s 
inelliods of summation. 

Cambridge. 

Philosophical Society, October 30. — Sir George Darwin, 
K.C.B., F.R.'S., president, in the chair.— G. R. Mine*: 
Note on the mode of discharge of the Cuverian organs of 
Holothuria nigra. The sea-cucumber, 77 . nigra, when 
irritated emits white conical bodies, the Cuverian organs, 
which rapidly elongate, shooting through the water while 
remaining attached at their bases to the animal, and form- 
ing long, . intensely sticky tubes. These are then discon- 
nected from the animal. The elongation of the Cuverian 
organs has been attributed to internal water pressure by 
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some, but by others to an intrinsic activity of tlie tubes. 
The former view is strongly supported by the facts pre- 
sented in this communication. Undischarged Cuverian 
organs removed from the body cavity of Holothuria can be 
made to elongate in ^ a manner exactly resembling the 
normal discharge by injecting them with sea water or other 
fluid. The natural discharge of the Cuverian organs is 
always preceded and accompanied by a rise in the pressure 
within the body of the animal, and this pressure roaches 
the value needed to elongate an excised Cuverian organ. 
The arguments which have been adduced in favour of the 
intrinsic activity of the Cuverian organs are .shown, by 
further experiments, to lack cogency. An account of this 
work will appear shortly in The Quarterly Journal of 
Microscopical Science. — Oswald H. Latter : The discharge 
of spermatozoa by IJnio pictorum. 

Paris. 

Academy of Sciences, November 6. — M. Armand Gautier 
in the chair. — E. H. AmaicBt ; The internal pressure of 
fluids and the determination of the absolute zero. In a 
previous paper the author has defined a function v as 

It is now ihown that the value.* of » for 

hydrogen, taken for pressures of i and 3 atmospheres, and 
taking 273 as the temperature of melting ice on the abso- 
lute scale, obey perfectly the law of the square of tl. 
volume, and this is not the case if 273*1 or 272*9 be 
assumed. It is possible to look at the problem from a 
different point of view, and determine the absolute zero 
from the condition that, starting with well-determined 
coeflicicnts of pressure under i .and 3 atmospheres, the 
values of v should rigorously .satisfy the law of the square 
of the volume. This gives from the data for hydrogen 
272*983, for nitrogen 272*999, and for oxygen 2 72 996 for 
the absolute zero. — C. Qulchard : .A very extended class of 
triple orthogonal systems. — J. Maunier : The conditions of 
production of the .Sw.an spectrum, and on conclusions which 
m.ay be drawn relating to comets which possess this spec- 
trum. The Swan spectrum is regarded as essentially a 
spectrum of oxidation and explosive combiisiion, and .addi- 
tional experiments on this point are described. The Swan 
.spectrum denotes not only the presence of a hydrocarbon, 
but also that of o.xvgen, and hence oxygen must be present 
in comets showing this spectrum. .A. Quillot : An induc- 
tion-coil interrupter formed of a primary arc.--J. Guyot : 
'I'he differences of contact potential apparent between a 
metal and electrolytic solutions. — Jacques Danne and 
Victor Cr6mieu : The quantity of radium emanation dis- 
engaged by one of the springs at CoIombi6res-sur-Orb, 
Hdrault. The amounts of emanation per 10 litres of gas 
have been determined for three springs. One of these, 
the Cr7*mieu spring, is remarkable on account of the large 
quantity of gas spontaneously evolved — 43,000 litres in 
twenty-four hours. The amount of emanation disengaged 
in twenty-four hours from this spring is more than double 
that of Ax (Viguerie) ; and, moreover, since 95 per cent, 
of the gas from the Cr^mieu spring is carbon dioxide, the 
concentration in the radium emanation is readily increased 
twenty times by simple treatment with alkaline solutions. 
— G. Ter. Oasarlan ; A general relation between the 
physical properties of bodies : application to densities. 
The comparison of physical properties, either at o® C. or 
at the boiling point, or at corresponding temperatures 
according to Van der Waals’s formula, is not altogether 
satisfactory ; and in place of these the author proposes the 
following : at temperatures equally removed from the 
critical temperatures, the quotients of the numbers re- 
presenting a property for any two bodies whatever are a 
linear function of the temperature. This holds for densi- 
ties, viscosity coefficients, surface tension, the rectilinear 
diameter of Cailletet and Mathias, and the latent heat of 
vaporisation. The densities were compared at analogous 
.emperatures (defined as above) of ammonia and pentane, 
carbon monoxide and pentane, benzene and pentane, acetic 
acid and pentane. — H. Duval : The molecular refraction of 
BZO-compound.s. The ' .molecular refraction of solutions of 
azo-benzene was found to depend to a certain extent on the 
solvenf. The ortho- or meta-position of a substituting 
group oauses too slight a variation in the refraction to 
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conclude that these compounds have a different constitu- 
tion. A. Boutaric : Cryoscopy in fused sodium thio- 

sulphate. NajSjOa.sHaO melts at 48.5® C. The tempera- 
ture of equilibrium between the solid hydrates with sHjO 
and 2ilaO and the solution is 48'2° C. Various organic 
substances and salts of sodium give a molecular lowering 
in this solvent of 44® ; salts of other metals produce about 
double this lowering. — ^A. Besson : The formation of 
hydrogen peroxide under the silent electric discharge. It 
is proved that 11,0, can be formed by the silent discharge 
acting on moist rarefied air at a moderately low tempera- 
ture, conditions realised in the upper regions of the atmo- 
sphere. Although ultra-violet light may be one cause of 
the presence of hydrogen peroxide in rain water, these 
experiments prove that electrical phenomena may also be 
a contributory cause. — ^J. Bouffault and C. Charaux : 
Lactarinic acid. This acid has been shown in a previous 
paper to be a ketostearic acid. The application of the 
Beckmann reaction proves the ketonic group to be in the 
position 6, the formula being 

CH3-(CH,),,-C0-(CH,),-C0,H. 

— ^J. B. Senderens and J. Aboulenc : The rat n lytic 
esterification of the dibasic acids in the wet way. Quanti- 
tative studies of the formation of esters of malonic, 
succinic, oxalic, and phthalic acids in presence of small 
quantities of sulphuric acid, aluminium sulphate, or 
potassium bisulphate as catalysts. — A. RouMy : 'I'hc life 
of fungi in the fatty acids. It is shown that moulds which 
grow well in a medium containing a certain quantity of 
fat owe their development rather to the fatty acids than to 
the glycerol. It is only in rare cases, in particular for 
Aspergillus and Penicillium, that gl3'cerol is as good a 
medium as the fatty acids. — Raoul Combes : Researches 
on the formation of the anthocyanic pigments. — ^J. 
Dumont : A new method for the physical analysis of soil. 
— Louis Gaucher : The digestion of casein. Milk is onl}' 
coagulated in the stomach, and the clots reduced to a fine 
state of division by the contractions of this organ. The 
peptonisation occurs in the intestine, and may even be 
continued in the duodenum. The coagulation of the milk 
in the stomach is not a necessary condition of its digestion. 
— V. Houssay and A, Masrhan : The wing surface, the 
weight of the pectoral muscles, and the feeding process in 
certain birds. — A. Desiprex : The influence of the chemical 
constitution on the toxicity of nitriles and amides. Un- 
saturated nitriles are more toxic than saturated nitriles 
containing the same number of carbon atoms. — E. 
Voisenoi ; New considerations on the disea.se of bitterness 
in wines in its relations with the acrylic fermentation of 
glycerol. The acrylic fermentation of glycerol is at least 
one of the essential processes undergone by wine when it 
develops bitterness. — A. Daniel-Brunet and C. Holland : 
Contribution to the chemical and physiological study of 
the hepatic gland in cattle. — P. Maxd : Experiment.'! I 
chlorosis in maize. — Raphael Dubois : Microbioids. — M. 
Fournior : The existence of coal at Franche-Comt 4 , at 
Saint Germain near Lure (Haute-Sa6ne). Details .arc 
given of the strata found in three trial borings ; the coal 
found is similar to the Ronchamp coals. — L. Cayoux : 
The existence of organic remains in the ferruginous rocks 
associated with the Huronian iron minerals in the United 
States. 
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DIARY OP SOCIETIES. 

THURSDAY, November 16. 

Koval Society, at 4.30.-011 the Discovery of a Novel Type of Flint 
Implements below the Ba^.e of the Red Crajj of Suffolk, proving the 
Existence of Skilled Workers of Flint in the Pliocene Age : Sir Ray 
Lankester, K.C.U., F.KS.— Studies in Heredity. I. The Efl'ects of 
Crossing the Sea«urchins {Echinus istulentus and Echinoiardium 
cordatuMi)'. Prof. £. W. Macllride, F.R.S. — The Influence of Ionised Air 
on Bacteria : Prof. W. M. Thornton.— The Intrinsic Factors in the Act of 
Progression in the Mammal : Dr. T. G. Brown.— The Refractive Indices 
of the Eye Media of some Australian Animals ; Dr. J. L. Jon.-!.- The 
Permeability of the Yeast Cell; S. G. Paine.— V'entilatiun of the Lung 
during Chloroform Naicosis: G. A. Buckiiiastcr and J. A. Gardner.— 
(1) On the Boding Point of Water ; and (a) on the Boiling Points of 
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W. R. Bousfield, and F. E. Smith. {Published.) 
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Eugene Coste ; (a) The Economics of Tube>milling : H. Standish Ball. 
— Paper: The Whim Well Copper Mine, West Pilbara, North<west 
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FRIDAY, November 17. 

Institution ok Mechanical Engineers, at 8 . — The Endurance of 
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Illuminating Engineering Society, at 8.— Notes on the Design of 
Motor-car Headlights : Jir. H. R. B. Hickman.* 

MONDAY, November 30. 

Royal Geographical Society, at P.30.— Volcanic Craters and Explosives ; 
Dr. lempesl Anderson. 
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Institution or Civil Engineers, at Z.— Further Discussion: The Loch 
Leven Water-power Works ; A. H. Roberts.- The Hydro-electric Plant 
m tb% British Aluminiuui Company’s Factory at Kinlochleven : F. B. 
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Zoological Society, at 8.ao.— The Fresh-water Crayfishes of Australia; 
Dr. Geoffrey Smith. — Contributions to the Anatomy and Systematic 
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H. B. Preston On the Milk-Dentition of the Rate! : K. lydekker, F. R.S. 

Royal Statistical Society, at 5.--The Con.^ of Prices at Home and 
Abroad, rSpo-ipio : R. H. Hooker. 

». WEDNESDAY, November aa. 

Royal Society op Arts, at 8.— 'Ihe Industrial Progress of the United 
States of America : Dr. James Douglas. 


THURSDAY, November 23. 

Royal Society, at ^.yi.—Pi-obable Papers : On the Iron Flame Spectrum 
and those of Sun-spots and Lower-type dears : Sir N. Lockyer, tt.C.B. 
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F. R.S.— Sinhalese Iron and Steel of Ancient Origin : Sir R. A. Hadfleld, 
F.R.S. — On the Conductivity of a Oas between Parallel Plate Electrodes 
when the Current approaches the Maximum Value : Prof. I. S. To^Vnsend, 
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Battery Boosters : R. Rankin. 
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Lecture.— The E^rly Inhabitants of Western Asifi: Prof. F. von Lusclian. 
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Cubical Expansion of Fused Silica : F. J. Harlow.— On the Temperature 
Coefficient uf Diffusion : B. W. Clack.-r-The a Particles emitted by the 
Active Deposits of Thorium and Actinium: £, MarsdenandT. Barratt. 
—The Magnetic Transition Point of Cementite: S. W. J. Smith, 
W. White, and S. G. Barker. 
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Influences of the 

tif RatzeVs Systeinfff nnmr^o-Geo^fraphy. iJ) 
Ellen C. Semple. Pp. xvii + 683. (New York 
Henry Holt and Co.; London : Constable and Co., 
l.td., igii.) Price 4.00 dollars net. 


T he influence of gfcolof^y on that part of geography 
which deals especially wilh the forms of tin 
earth’s surface, and of mathematics on the measure- 
ment and representation of (hat surface, have j^iven 
a definiteness and precision to the inorganic sidt' of 
the subject which are less evident in the geographical 
study of man and of his relations to the region in 
which he dwells. In German the work of Ratzel has 
long furnished a basis for the scientific development 
of this part of the subject, and though his 
“ Anlhropologie *’ is rather a collection of brilliant 
essays than a logical and even treatment of this vast 
subject, its infliH'nce on subsequent workers has been 
f;ir-n‘aching. In English such treatment of the 

subject in a sclent ific manner on a like scab* has not 
been attempted, and the organic side of geography 
has been delayed in its scientific development here bv 
its absence. Miss Semple’s volume is therefore par- 
ticularly valuable, especially as it is not simply a re- 
statement of the principles embodied in Ratzel’s work 
but (’omprises such caniplification of some portions and 
abridgment of others as were necessary to make a 
more even presentation of the subject; at the same 
time as much evidence as possible of typical peoples 
of all races and all stages of cultural development 
living under similar g('ographical conditions has been 
incorporated. 

A short account of geographical factors and int 1 u- 
enct's serves as an introduction to the subject, in 
which the continuous operation of geogra[)hic«'d condi- 
tions on man is shown, cind their importance in the 
history of peoples is emphasised. 'Phese influences 
art classified into the physical effects of environment; 
the psychical effects, which are bound up in many 
physiological modifications, and help to differentiate 
peopl(‘s and races in point of temperann'iit ; the 
economic and social effects; and, lastly, the influence 
of the features of the earth’s surface in directing (he 
movements and the ultimate distribution of mankind. 
iM-om this gt'iieral statement of the scop<‘ of (he sub- 
ject illustrated by numerous instances from the history 
of pi'oplcs of all stages of development we pass to 
the results of environment as seen in general location ; 
here the relations of a society or stale to the land come 
first, since in geography a human group is not con- 
Ctivable apart from the land on \\hich it dw 

Such considerations lead naturally to the more 
definite treatment of the gt'ographical significance of 
environment in the bearings of geographical location, 
the influence of geographical area on its inhabitants, 
and the various types of geographical boundaries 
which exist. The examples which support and illus- 
trate the treatment of these subjects are drawn from 
primitive races, semi-civilised peoples, and the civilised 
nations, from the races of the past as well ns of the 
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I present, so as to show the importance of taking into 
account the stage of culture and world-relations when 
drawing deductions from the facts of geographical 
environment. The aspects of specific location are next 
discussed, and the part played by seas and oceans, 
rivers and lakes, by continents and islands, plains and 
I deserts, mountain barriers and their passes is ex- 
I plained as influencing the distribution, development, 
and movement of the peoples inhabiting them. The 
people of the coast, island races, and mountain tribes 
are thus investigated in order to show the effects 
which have been produced on them by their environ- 
ment. 

In this w’ay and with the aid of a full bibliography 
at the end of each chapter a very large amount of 
information relating to the influence of the earth’s sur- 
face on its population has been collected and presented 
in a v(‘rv convenient form. Definitions and systematic 
classification have been avoided intentionally from the 
conviction that the subject is being but gradually 
evolved, and has not yet reached a stage at which such 
can be usefully introduced, but some provisional efforts 
in this direction would have assisted the geographer 
who avails himself of the mass of material here pro- 
vided and the original works to which he is refcTred. 
Precise description and quantitative treatment by re- 
cognised scientific method is much needed in this- 
branch of geography, and Miss Semple has placed 
English-speaking geographers under a deep obligation 
by her scholarly treatment of the influences of geo- 
graphical environment. It is for them now^ to carry 
forward the investigation . into specific instances in 
order to determine the value of the different factors 
involved in each case, so that human geography may 
be as precise and definite in its methods and its results 
as the physical branch of the subject. I'o this end 
accLiratf and well-d(*signed maps are of great assist- 
ance in representing the distribution of data, and we- 
must regret that most of those in the present wwk 
are not satisfactory ; the drawing is coarse and the 
scale is indicated by the lines of latitude and longitude 
only. Printed on suitable paper line blocks give excel- 
lent results, and looking at those which illustrate 
German text-books on this and other subjects, it is 
to be desired that they should be employed here to 
better adv.uitage. 

THE AMERICAN AND COVNIRY IJFE. 

The Coiinirv-life Movement in the United States. 
By Prof. L. H. Bailey. Pp. \i + 22o. (New York : 
Tlie Macmillan Co.; London: Macmillan and Co., 
Ltd., 1011.) Price 5.9. 6d. net. 

I ''0 the untravelled Englishman, who still looks 
upon money-making and hustling as the natural 
labit of the American, the steady outflow of books 
from th(* United States dealing with the country and 
with country life comes as a great surprise. But 
hose who have had the privilege of meeting the 
American in real life know that he, to^ like the 
Englishman, has an inborn love of the country, which 
has not been killed off even by a couple of genf*ra- 
tions of town life, and is now asserting itself more 
:han at any time in our previous history. Indeed, this 
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conscious love of country life so often (.'ind sometimes 
so mawkishly) expressed, is perhaps one of the most 
significant of modern characteristics. 

Two factors play a hig^hly important part in the 
movement : the purely personal factor, a desire on 
the part of the individual to get away from the arti- 
ficiality of the city into the green fields and the woods, 
and the social factor, a realisation that only by making 
the most of our natural resources and getting the 
greatest possible produce out of the land can the com- 
munity be established on a sound basis. We m.ay 
thus roughly divide the literature of the subject under 
two main headings. Several of Prof. Bailey’s books 
deal with the second aspect of the problem ; in the 
present he takes a complete survey of (he whole field. 

The country-life movement, he states, is the work- 
ing out of the desire to make rural civilisation as 
effective and satisfying as any other civilisation. It is 
thus to be an end in itself, and not merely a way 
of raising more food, or of absorbing city undesir- 
ables, or increasing the price of land, although all 
these things m.ay happen as second.ary consequences. 
The Commission on Country Life appointed by Presi- 
dent Roosevelt in 1908 was the first organised expres- 
sion of the movement in the States, and it found 
that agriculture is not commercially as profitable as 
* it is entitled to be, and that the social conditions of 
the open country are far short of their possibilities, 
lliree great campaigns were recommended : a survey 
of rural resources; the organising of a nationalised 
extension work; and the inauguration of a general 
campaign of rural progress. All are, in Prof. Bailey’s 
view, equally necessary; every rural community needs 
to have a programme of its own carefully worked out, 
and this programme should rest on a physical valua- 
tion. It is high time that this work was put in 
hand; much of the necessary information has been 
collected by the agricultural colleges, and in general 
men are available for carrying out these great con- 
structive plans once they are evolved. 

But some very clear thinking must first be done, 
and a good <lcal of confusion must be brushed away. 
Especially must we avoid one very common error-- 
the idea that suburbanism and gardening constitute 
countr}' life. It is to the development of the village, 
not as the suburb of a great city, but as the place 
where the inhabitants actually earn their livelihood, 
that Prof. Bailey looks for future progress. As a first ! 
step farming has to be made more profitable by 
eliminating non-effective charges (the middleman, 
according to Prof. Bailey, secures over 50 per cent, of 
the proceeds in some cases), and more power, poli- 
tical, social, and commercial, must be given to the 
village. Further, the village and city must not com- 
pete. *‘Wc can never again be a rural people. We 
want the cities to grow.” But it is al.so necessary i 
to impress upon the cities the fact that, they stand 
to gain by h.aving an efficient village society, a new 
social order evolved in the open country, to which 
every farmer must contribute his share. Whilst the j 
tendency of the city is to make eight-hour men and 
clock watchers, this new society must aim higher, for 
its business is the struggle with nature and the con- 
quest of the earth. ^ E. J. R. ^ 
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klrMentary meteorology. 

Weather Science: an Elementary Introduction to 
Meteorology, By F. W. Henkel. Pp. 335. 
(London: T. Fisher Unwin, 1911.) Price 6s. net. 

I N elementary text-books of meteorology it is the 
custom to begin with a description of the action 
of common instruments like the barometer and thermo- 
meter, and of common facts like the apparent motions 
of the sun, and to continue the theoretical development 
as far as elementary mechanics and thermodynamics. 
Exigencies of space prevent a complete exposition, and 
j it is found necessary to omit explanations at some 
stages. linfortunately, authors almost invariably 
choose the later stages for the omissions; there 
they give merely the bald statement of facts, with 
little or no explanation. It would seem desirable to 
omit certain introductory matters which can be found 
in all elementary text-books on physiography or 
phy.sics, and to reserve the space for a fuller treatment 
j of the special problems of the atmosphere. In the 
book before us, the author describes in detail the 
apparent motions of the sun, but assumes that his 
readers understand the t(*rm ” latent heat,” and gives 
no explanation of the effect of change of pressure on 
moist air. 

Nevertheless, Mr. Henkel has produced an interest- 
ing and rcadahl(‘ book. He has quoted freely from 
authorities such as Abereromby, Scott, Waldo, Maury, 
and Inwards, and has, in some cases, added para- 
graphs and chapters giving a description of more 
recent work. The additions are not ;ill as complete 
as could be desired, and they usually appear to be 
culled from isolated lx>oks and papers, producing a 
somewhat fragmentary result in places. Thus, a 
reference is made to Simpson’s new theory of thunder- 
storms as it appeared briefly in Nature, but other 
new theories are not mentioned. 

Perhaps the most serious criticism that would occur 
tu a reader is the almost complete absence of dia- 
grams, and more especially of charts and maps. The 
book is bv no means free from illuslr;«tions, but thev 
.are almost entirely reserved for instruments and 
cloud forms, the latter being particplarly good. 
We doubt whether a reader new to the subject 
would understand clearly the verbal descriptions of the 
distribution of mean pressure, air and sea tempera- 
tures, and ocean currents; and the explanations of 
liuys Ballot’s Law and of the types of pressure distri- 
bution are incomplete without illustrative example’s. 

The author has allowed himself to build up a com- 
plete story under the general heading of each chapter, 
irrespective of whether a part of the story appears 
elsewhere in another connection. Thus, Buys Ballot’s 
law’ is .stated no less than three times in three different 
chapters. The reiteration of the fundamental law of 
dyhamical meteorology has its advantages, but other 
repeated statements are open to question. Among 
these is one affirming that rain in mountainous 
districts is due to the cooling effect of the summits 
on the warm moist air passing over them. ’ Meteoro- 
logists are not yet agreed as to whether a mountain 
peak is in general cooler than the surrounding air, but 
even allowing a considerable temperature difference, 
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the dynamical coolinj^ due to the forced ascent of the 
air and consequent reduction of its pressure is a more 
effective rain-producing agent. 

We have noted a few misprints and mis-statements, 
but in general the principles as stated are sound. 
The book is well printed on good paper, and there is 
a useful index; but the binding of the copy that wc 
have has already given way. R. C. 

A GARDEN OF HERBS, 

The Herh-Garden, By Frances A. Bardswell. Pp. 
viu+ 173 + plates. (London : A. and C. Black, 1911.) 
Price 75. 6d. net. 

O NE of the most delightful charms of old English 
gardening must have been due to the numerous 
sweet-smelling and aromatic herbs that were com- 
monly cultivated around the homesteads. The very 
earliest records of gardening wqire supplied us by the 
ancient herbalists who cultivated their simples for 
medicinal purposes or for the pretty sentiments and con- 
ceits that legend had associated with them, but there is 
sufficient evidence that the herbalists took pleasure in 
their plants for the further reason that many of them 
possessed the qualities of beauty and fragrance. As 
wc read Gerarde and Parkinson or Culpepper, wc 
seem to breathe the atmosphere of the herbalist’s gar- 
den, laden as it was with the delightful perfumes of 
lavender, balm, rosemary, southernwood, and many 
other plants the names of which arc scarcely known 
to modern gardeners, much less their distinctive quali- 
ties. 

I'he comparative neglect of the herbs which fire the 
enthusiasm of the author may be traced to a feeling 
allied to contempt, directly due to the fact that modern 
medical science has exposed the fallacious character 
of the beliefs formerly entertained in respect to their 
healing qualities. The contempt was natural enough, 
although unscientific and illogical, as is the case with 
most things which arc merely the results of reaction. 
We are only just beginning to realise that, even when 
it is admitted that the garden simples are not “heal- 
alls,” yet they have a wonderful interest for those who 
care to study them and admit them to their gardens. 

At this point Miss Bardswell *s book comes to show 
how wo may make the most of the herbs from the 
point of view of the decorative gardener. It convinces 
the reader that many of the species have claims which 
should entitle them to every consideration — fragrance, 
romance, and economic value in the kitchen, still- 
room, and nursery. The pictures by the Hon. 
Florence Amherst and Miss Forrest are a pretty 
feature of the volume, and they greatly assist the 
author in presenting her case, for they show that, if 
but few of the sweet herbs possess such brilliant 
flowers as, for example, the bergamot, nevertheless 
many of them are sufficiently decorative to provide 
charming subjects for the artist’s brush. And what 
about their cujtivation? The author gives all the 
information necessary for any novice who wishes to 
engage in their culture. There are directions for 
planting, propagation, harvesting, and drying, with 
other details. We have known many cases where 
herbs were given a prominent place in the garden, 
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and every care expended on their cultivation, but they 
w’cre not utilised indoors, as they might be, because 
there appeared to be a lack of knowledge as to the 
time proper for cutting them and the care they require 
until they arc perfectly dry. 

The first things to consider in the formation 
of a herb garden are what site to cho(^e and what 
style to make the beds. The author has something to 
say on these matters, but she is not inclined to be 
rigid in her recommendations. Beyond insisting upon 
the necessity for sunshine, she does not lay down rules 
as to the form of beds, she pleads for the 
cultivation of Ihc herbs and is content if they 
are planted in beds or in ordinary flower borders, 
remarking that one of the best collections of herbs 
she has .seen was grown in a kitchen garden. For 
ourselves, the interest we have in the plants is partly 
for their fragrance but equally for the sentiment that 
belongs to them in the legends. Consequently wc 
admire them most when they overlay the confined 
borders of the narrow and oblong beds in the old Eng- 
lish garden, with paved paths on which the thyme 
and other low-growing species find homes in the soil 
between the flags, the whole surrounded with venerable. 
w*alls supporting old-fashioned climbers, including the 
fragrant myrtle, honeysuckle, and other species remini- 
scent of a long-past age. Such a garden we saw quite 
recently in North Wales, where the lawnder bushes 
wore three feet high and as much through. 

PHYSICAL CHEMISTRY FOR THE 
GEOLOGIST. 

Vorlesungen iiher die chemische Gleichgewichtslehre 
titid ihre Anwendung auf die Prohlemc der 
Mincralogie, Petrographic, und Geologic. By Prof. 
R. Marc, Pp. vi+212. (Jena: Gustav Fischer, 
1911.) Price 5 marks. 

I N this little volume Prof. Marc gives the substance 
of a course of lectures delivered at the University 
of Jena, dealing, as the title announces, with the 
theory of chemical equilibrium in its application to 
mineralogical and geological problems. We gather 
from the preface that these lectures were addressed 
to students not previously acquainted with the 
modern developments of physical chemistry. It is to 
be presumed that the material has undergone con- 
siderable condensation for the purpose of publication, 
for a student in this situation must read very closely 
if he is to obtain the full benefit of the book before 
us. He will be aided by the simplicity of the 
general plan, and by the author’s clear method 
of presentation, while the numerous well-chosen refer- 
ences will enable him to pursue farther any particular 
part of the subject. 

The first lecture treats of the general conception of 
chemical equilibrium, and the second introduces the 
reader to the law of mass action and the phase rule. 
The next two lectures deal with the conditions of 
equilibrium in systems of one component, the illustra- 
tions being drawn so far as possible from cases which 
are of importance to the geologist. Thus the depend- 
ence of melting-point on pressure is considered with 
special reference to the case of ice. Polymorphism 
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in the mineral kinj^dom is discussed, and a list ol 
examples given, which might be considerably en- 
larged. Three lectures are devoted to two-component 
systems, introducing the subjects of solution and solid 
solution, and discussing the crystallisation of silicate- 
magmas of ideal binary composition. Next we come 
in due order, to three-component systems, which are 
treated less fully than might be expected. The author 
makes a bold attempt to construct a diagram for the 
system silica-lime-magnesia by combining data drawn 
from various sources. He docs not allude, except in 
a passing reference, to Schreincmaker’s work. The 
important case of an aqueous solution containing 
several components receives due notice, and the results 
of van ’t Hoff’s researches on the crJ^stallisation of 
marine salts are given at some h'ngth. A lecture on 
surface energy in its application to gcHilogical pheno- 
mena contains much interesting matter. Joly’s work 
on sedimentation is not cited, but tli(‘re is an account 
of Schade’s curious researches on the oolitic structure. 
In the final lecture, dealing with cosmology and vul- 
canologv, the author has permitted himself some 
latitude of speculation, and some of his remarks an* 
at least open to debate. 

The book will serve as a very usefid guide to 
chemical geology. Its information is in general well 
up to date, though a few exceptions may be found ; 
for instance. Shepherd and Rankin showed two years 
ago that the high-temperature form of silica is not 
tridvmite but cristobalitc. A. H. 

FEEBLE-MINDED CHILDREN, 
fi) The Feeble-minded: a Guide to Study and Prac- 
iicc, Bv Dr. E. B. Sherlock. With an introduc- 
tory note by Sir H. B. Donkin. Pp. xx -4-327. 
(London : Macmillan and Co., Ltd., 1911.) Price 
8.9. (id. net. 

(2) Frchlc-mindcdness in Children of School Age. By 
Dr. C. P. Lapage. With an appendix on Treat- 
ment and Training by Mary Dendy. Pp. xiv + 359. 
(.Manchester: University Press, ion.) Price 5.V. | 
net. 

T hese two books arc in a sense complementary 
of one another, the former being a work which 
might easily be of interest to the general reader, and 
will certainly be a useful help to those who are 
engaged in the care of the feeble-minded, while the 
latter is essentially a scientific book in which idiocy 
and ifnbecility are treated from a more academic point 
of view. Both works take full advantage of the 
information obtained by the Royal Commission on the 
Care and Control of the Feeble-minded, which was 
appointed in 1904 and concluded its work in 1909. 

{ I ) Dr. Sherlock’s book has seventy pages devoted 
to a brief account of ihe nature of mind and its 
piiy^ical basis. The two chapters, though brief, give 
a very good working foundation for the study of 
mental deficiency. TIkmi follow anolher sixty-four 
pages on the nature of the ** feeble mind ” and its 
physical basis, including discussions and illustrations 
-ucii conditions as microgyria, porencephaly, irre- 
gularity of ihc convolutions, e\:c. There is also a 
description of changes in tlie dura mater, skull cap | 
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and scalp and of the various deformities commonly 
known as the physical stigmata of degeneration. 

I'lie chapter on “ Causation ” is excellent and, inter 
alia, compresses into a short space all the chief views 
which have been held in modern times as to the 
nature of heredity. 

Dr. Sherlock introduces a new classification of the 
varieties of idiocy which coincides for the most part 
with former classifications, but there arc some new 
words which display his known tendency to eschew 
consonants from his neologisms. The “atelciotic 
forms” are the “minds in miniature” without 
abnormal development of any one faculty, such as 
occurs in some idiots. The hypertrophic sclerosis of 
Bournevillc receives the new name “epiloia” wdiich 
includes the author’s cases formerly comprised by his 
term “anoia.” All the paralytic cases are grouped 
together under the name of “ plegic forms ” and there 
is a separate group Of “residual forms*’ in whicli 
are included presumably all the rarest forms of idiocy. 
The author does not make any separate group for 
epileptic idiots inasmuch as he regards the occurrence 
of fits as accidental to all varieties of idiocy and in- 
sufficient to warrant a separate clinic.'il group, how- 
ever convenient for practical purposes. 

The work concludes with a very clear chapter on 
the handling of the feeble-minded, the way in which 
they may be placed under care, legal relationships, 
mental and physical examination, mental and physical 
training, craftsmasters, craftsmistresses, &c. 

(2) Dr. Lapage’s book, so far as practical relation- 
ship of the feeble-minded is concerned, is based ujjon 
e.xpcriencc at the Sandlebridgc Colony for the l"e»*ble- 
minded, and there is an appendix by Miss Mary 
Dendy, honorary secretary of the Lancashire and 
Cheshire Society for the Permanent Care of llv 
Feeble-minded, on the treatment and training of the 
> patients. 

Her chapter, in common with the rest of the bonk, 
is very well arranged under the headings of adinis- 
! sions, food, dress, dormitories, bath-rooms and lava- 
tories, wardrobes, dining- and day-rooms, kitchen 
utensils, school, work, games, hospital and sick- 
rooms. 

Naturally the treatment of the subject by Dr. 
l.apage falls under similar headings to those of Dr. 
Sherlock. There are chapters on the statistics of tlie 
subject, on the physical and mental characteristics of 
the patients, diagnosis and prognosis, &c. 

Four chapters are devoted to the condition of the 
brain in feeble-mindedness and on its causation by 
inherited and acquired factors. 

To the general practitioner an appendix giving a 
list of institutions for the mentally defective, including 
asylums, homes, colonies, and schools, will be found 
exceedingly useful, seeing that mental deficiency is 
so very common, and the provision for patients suffer- 
ing therefrom so small and so little known. There 
is a very good chapter on the defects of speech. 

I'rom both the above books we learn t\iat feeble- 
mindedness is an incurable condition and that the 
only hope for such patients lies in institution care. 
The patients can be trained to become useful in 
handiwork and capable of earning their own living, 
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but they are incapable of competition in the outside* 
world, and require constant and skilled supervision. 
There is a large amount of accommodation for these 
patients, but, as already said, it is too small for the 
numbers to be found in this country. Those in charge 
of institutions for the feeble-minded will find a great 
deal of help in their . management and treatment in 
the book by Dr. Lapage, and they will find consider- 
able interest added to their work if they study these 
patients in a scientific spirit on the lines laid down 
by Dr. Sherlock. 

ELEMENTARY MATHEMATICS. 

(1) A First Book of Geometry. By J. V. H. Coates. 
Pp. xi 4-142. (London: Macmillan and Co., Ltd., 
iQi.i.) Price IS. 6d. 

(2) A School .M^chrq. Part ii. By H. S. Hall. Pp. 
vi4-30i-45o 1- xxxix-I, (London: Macmillan and 
Co., Ltd., iqTi.) Price is. 6d, 

(3) Theoretical Geometry for Begintwrs. By C. II. 
Allcock. Revised and rearranged. Part i., pp. xii-H 

ii.-iv., pp. xii4-204. (London : Mao i 
millan and Co., Ltd., iqii.) Price, part i., is. 6d.; ' 
parts ii.-iv., 2S. 6d. 

(4) A Ncu' Trif^onometry for Schools ami Colleges. 

By the Rev. J. B. Lock and J. M. Child. Pp. xii4- 
48S. (I-ondon : Macmillan and Co., Ltd., ion.) 
Price 6s. I 

(5) Solid Geometry. By C. Godfrey, M.V.O., and 

A. W. Siddons. Pp. ix+109. (Cambridge I'niver- 
sity Press, igii.) Price is. 6d. | 

(6) Engineering Descriptive Geometry: a Treatise on 
Descriptive Geometry as the Basis of Mechanical 
Drawing, explaining Geometrically the Operations 
Customary in the Draughting Room. By Com- 
mander F. W. Bartlett and Prof. T. W. Johnson. 
Pp. vii 4 -i 5 g. (New Akirk : John Wiley and Sons; 
London : Chapman and Hall, Ltd,, 1910.) 

(7) Trigonometria Esfcrica. By Prof. C. Wargnv. 

Pp. 219. (Valparaiso: Tallcrcs Tipograficos de la I 
Armada, 1909.) Price 6 dollars. | 

Ji) '^r'HF object of this small text-book is to i^ive 
^ the reader a sound appreciation of the funda- 
mental ideas of geometry, rather than a systematic 
knowledge of its theorems. Without doubt this is the 
best, way of approaching the subject. As soon as an 
intelligent grasp is acquired of such concepts as angles, 
parallelism, areas, &c., it is a simple matter to take 
a theoretical course; but without this preliminary 
stage, not only is progress very slow, but the work is 
in itself of little educational value. Part i., which 
occupif's one-quarter of the book, is entirely practical ; | 
part ii. contains a selection of the important theorems 
of Euclid, L, HI., with a large quantity of numerical 
exercises; it is, in our opinion, unfortunate that few 
riders hav'e been inserted. 

(2) The second part of this book carries the reader 
up to the binomial theorem. A change from the 
customary, order has been made by taking a first 
course of progressions immediately after quadratics. 
As is to be expected of so well known an author, the 
quality of the workmanship is excellent throughout. 
Ihc explanations in the text are clear and concise, 
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and the exam]dcs h.ave evidently been selected with 
great care. 

(3) In spite of the title of this book, which is a 
revised form of an older edition, practically no work 
on experimental geometry has been included. After 
an introduction of twelve pages on definitions, axioms, 
postulates, &c., the reader is at once immersed in the 
theoretical work. The course of theorems given agrees 
fairly closely with the Cambridge schedule, with a few 
additions. Each proposition or group of propositions 
is followed by a number of riders, of which only a few 
are numerical. We are unable to find any very novel 

I or distinctive features in this text-book. 

(4) This volume is designed for the use of candi- 
dates for scholarships at the universities, and is 
intended to form an introduction to the more advanced 

I parts of Dr. Hobson’s standard work on the subject. 
Although it assumes no previous knowledge of trigono- 
metry, the earlier portions are scarcely sufliciently fii 
for the novice in view of the modern idea of taking 
the subject at a very early stage in the .school course 
For introdiiclorv purposes, .some such book as 
Mercer’s “Trigonometry for Beginners’* is more use- 
ful. But after this pn'liminary stage is covered, it 
is well for the student t(^ revise this work once mo'-e 
in such .a form as is provided by this text-book. 
Practical applications are fiillv treated, and there is an 
abundance of nunu.Tical and graphical work. One 
important change has been made in the sequ(*nce of 
subjects. The applications to the geometry of the 
triangle and quadrilateral have be(‘n deferred to the 
closing chapters, thus avoiding .any break in the pre- 
sentation of the purely analytical work. The sections 
on geometry are far fuller than usual, and indeed 
contain more than the ordinary boy is likely to require 
or be .able to digest. This is, however, a m.altcr for 
each individual teacher. We are glad to find a full 
treatment of the geometrical interpretation of 
imaginary quantities; the interest which the student 
takes in this kind of work and the stimulus it applies 
to his mind more th.an justify the expenditure of time 
involved. The general theory of infinite scries and 
products is regarded as beyond the scope of the book, 
but sufilcient is said to justify the validity of the use 
of those particular series and products met with in 
the course of the work. Hints for the solution of the 
more <lifticult questions are included among the 
answers. 

(5) In spite of recent geometrical reforms, the atten- 
tion paid to three-dimensional geometry is still, to say 
the least, inadequate. Time docs not allow of a course 
on the lines of Euclid XL, nor would this be par- 
ticularly beneficial. What is required is an informal 
study of the ideas and practical applications of solid 
geometry; and this is supplied in an excellent and 
brief form by the work before us. The authors have 
had a great deal of experience in this direction, and 
it is not therefore surprising that this small book 
should seem .so admirably adapted to the purpose for 
which it is intended. It falls into three sections : (i) 
a di.scussion of the main properties of lines and planes ; 
(2) the properties and mensuration of the principal 
solids; (3) the elements of practical solid geometry. 
The examples arc chiefl}^ numerical, but a sufTicicnt 



NATURE 


io6 


[November 2 j, 1911 


number of riders has been included to test the 
student’s f^rasp of the theory. 

(6) The treatment in this volume is practical rather 
than mathematical, and is designed for the use of 
those taking a course in mechanical drawing. 
Elementary in character, it provides a thorough intro- 
ductory account of the subject. The first chapter con- 
siders in great detail the nature and meaning of ortho- 
graphic projection, using three planes of reference. 
Next an account is given of the projection of a straight 
line and the method of obtaining the true length of a 
line in space. After this follow successively the treat- 
ment of the intersection of planes, curved lines, and 
surfaces, and the traces of lines and planes with 
various applications, and the book closes with a 
description of isometric projection. The excellence of 
the diagrams is a feature which calls for special 
remark. The explanations are clearly put, and the 
work is so arranged that no special mathematical 
ability is required. 

(7) The absence of spherical trigonometry from the 
ordinary school syllabus is both surprising and unfor- 
tunate in view of the practical applications which mav 
be made ; nor can this omission be excu^d on the 
score of difliculty, since the analysis is scarcely more 
diflficult than that of the corresponding work in plane 
trigonometry. The explanation, of course, lies in the 
fact that it is at present excluded from the schedule 
for university scholarships. The book before us con- 
tains in a rather unduly elaborate form the kind of 
course which might be incorporated in a school pro- 
gramme. After a preliminary discussion on spherical 
triangles, the methods for solving right-angled tri- 
angles are first explained, and then the general case 
of oblique-angled triangles is considered. Great care 
is taken to explain the best way of arranging the work 
in numerical examples. The concluding chapters of 
the book give applications to geometry, astronomy, 
and navigation. Theory is throughout subordinated to 
practice, and those who require a comprehensive work- 
ing knowledge of the methods of this subject cannot 
do better than read through this book. 

OUR BOOK SHELF. 

L’Evoltilion de VElecirochimie. By Prof. W. Oi>t- 

wald. Translated by E. Philippi. Pp. ^ 266. 

(Nouvelle Collection scientifique : directcur, Emile 

Borel.) (Paris: h'elix Alcan, 1912.) Price 

francs. ^ a 

I HE evolution of electrochemistry affords probably one 
of the most interesting chapters in the history of the 
progress of chemical knowledge. Since the birth of 
this branch of. chemistry may be regarded as dating 
from the discovery of so-called voltaic electricity, the 
period covered by its history is limited to a little tnore 
than a century. The comparative shortness of this 
period has certain obvious advantages, and the many 
discoveries of tundamenfal importance made by in- 
V(‘stigator.s in the field of electrochemistry, as well as 
the development of theoretical knowledge relating to 
the nature of and connection between electrical and 
chemical energy f.fford jiarticularh’ attractive matcri.al 
for an historical study. 

The account pre.sented by Prof. Ostwald* who mav 
bo legitimately regarded as the greatest authority oh 
the subject, is admirable in every way, and a more 
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fascinating description of the development of a branch 
of science cannot well be imagined. The subject- 
matter and mode of treatment is indicated sufficiently 
by the titles of the sections into which the text is 
divided, viz. : (i) introduction; (2) prehistory; (3) Gal- 
vani and Volta; (4) Ritter and Davy; (5) from Faraday 
and Daniell to Hittorf and Kohlrausch; (6) electro- 
motive forces; (7) the begio^ng of technical electro- 
chemistry; (8) van ’t Hoff and Arrhenius; (9) the 
ionists; (10) modern electrochemical industry; (ii) the 
electron. In this final chapter a very brief but^ well- 
written account is given of- the results .attained in the 
investigation of the conductivity and the ionisation of 
gases, which results have given so much impetus to 
the development of the electron theory. 

Much of the material collected and condensed in 
this little volume is to be found in Ostwald’s corn- 
pendious treatise on “ Elektrochemie,” published in 
1896. This book, largely on account of its size, is 
comparatively little knowm amongst students of phys- 
ical chemistry, and the appearance of a smalk^r work 
is therefore in itself an event of some importance. 

The Life and Love of the Insect. By J. H. Fabre. 
Translated by A. T. dc Mattos. Pp. x+262. 
(London: A. and C. Black, 1911.) Price ^s. net. 
Several translators have already drawn from the 
abundant well of Fabre *s entomological studies, and 
the volume before us is a pleasant addition. We like 
the grateful tribute to the veteran which the preface 
pays, and the quotation from Maeterlinck in regard 
to this “Insects’ Homer,” “who is one of the most 
profound and inventive scholars and also one of the 
purest writers, and, I was going to .add, one of the 
finest poets of the century that is just past.” 

The book tells us of the sacred scarabee supremely 
inspired by the instinct of maternity to wonderful 
industry and not less wonderful art; of the Spanish 
Copris which kneads a large loaf and divides it into 
pills, one for each egg; of the common dung-beetles 
(Geolrupes), who belong to the public health service, 
and arc often deservedly decorated ; of Minoianrits 
typhacus, a black beetle of the sheep’s pasturage, who 
burrows and bakes, and even makes sausages ; of the 
ringed Calicurgus, which first stings its captured 
spider in the mouth, paralysing the poison fangs, and 
then, safe from being bitten, drives in its poisoned 
needle with perfect^ precision at the thinnest part of 
the spider’s cuticle netween the fourth pair of legs ; 
of the leaf-rolling Rhynchites, which spends the whole 
d.ay in making an inch-long cigar with eggs between 
the layers of the scroll; and of the mollier of the 
TIalictiis bee family, who becomes in her old age the 
portress of the establishment, shutting the door with 
her bald head when strangers arrive, opening it by 
drawing aside when any member of the household 
appe.ars on the scene. And so the stories run, full of 
dramatic situations and romantic interest. Wc know 
not which to admire the more, Fahre’s style or his 
eyes. The translator has given us a fine rendering, 
which reads like the original. 

(1) Aids to Bacteriology. By C. G. Moor and VVm. 
Partridge. Second edition. Pp. viii + 240. (Lon- 
don : Bailli6rc, Tindall, and Cox, 1911.) Price 
35. 6d. net. Paper, 3.9. 

(2) Aids to Patholoj^. By Dr. H. Campbell. Second 
edition. Pp. viii + 228. (London: Bailli^rc, Tin- 
dall, and Cox, 19 ii.) Price 35. 6d. net. 

Tnp:sE two little books contain a large ^amount of 
information in a small space. Neither professes to be 
more than an outline of the subject of which it treats, 
blit both seem to be successful in their aim — that of 
acting as epitomes for the student and practitioner. 
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(1) The bacteriology treats of bacicriological 
methods, pathogenic bacteriology, and bacteriology 
as applied in hygiene in the examination of water, 
milk, foods, disinfectants, &c. A few slips need cor- 
recting — c.g. the statement that an antibody consists 
of two parts (p. 19) — and the Wassermann reaction 
needs amplifying somewhat*; otherwise there is little 
to criticise, and some portions of the book are par- 
ticularly good, e,g, the Section on^ disinfectants. 

(2) The pathology suffers sbmewhat from the 
•attempt to include everything in so small a book— c.g. 
diseases of the teeth and parasitic worms — and other 
more important and fundaitiental processes are in 
consequence tod briefly discussed. Fatty infiltration 
and degeneration are treated as<^ though they are quite 
distinct. It is stated that Sictive immunity is con- 
ferred by the injection of an anti-serum, whereas it 
is correctly stated a couple of lines later that this 
procedure confers a passive immunity. The diagrams 
indicating the interaction that occurs in the Wasser- 
mann reaction should render this subject clear. 

^ R. T. H. 

Senior Chemistry, By Dr. G. H; Bailey and II. W. 

Bausor. Pp. viii+509. Price 45. ^6d. " 

Senior Magnetism and Electricity. By Drs. R. H. 

Jude and J. Sattorly. Pp. viii + 446. Price 5s. 
Senior IJeat. By Drs. R. W. Stewart and J. Sattorly. 

Pp- viii + ^00. Price 3s. 

^.ondon : W. B. CJivc, University Tutorial Press, 

Ltd., J91T.) 

All these l)ooks *aVe based upon previous volumes 
issued by the same publishers. The first is an adapta- 
tion apj)aienlly of^ Dr. Bailey’s Cheniisirv for 
Matriculation,” which was reviewed in our issue of 
May n, ipii (vol. Ixxxvi., p. 345); second of Dr. 
Jude’s ‘‘ ^latricul:ltion Magnetism and Electricity,” 
noticed in these columns on June 23, ii)To (vol. Ixxxiii., 
p- 4 *^S)* l^ho third of the late Dr. Stewart's book 
on heat, noticed at the same time as the volume on 
magnetism and electricity referred to. 

It would seem that the present volumes cover those 
parts of the respective subjects included in the sylla- 
buses for candidates presenting themselves at the 
Senior Local Examinations conducted by the I’niver- 
sity of Cambridge. 


Eifty Useful Metric Equivalent Tables. (London : 
The Central Translations Institute, n,d.) Price 6d. 
not. 


Pkovisiox is made in tliese tables for the range of 
equivalents likely to arise in commercial Scalings be- 
^yeen this country and others using the metric system. 
The calculati<ms are based upon figures supplied by 
the Board of Trade. The price equivalents deal with 
feeL yards, square feet, square yards, cubic feet, 
gallons, pounds avoirdupois, hundredweights, and 
forty cubic feet measurements — which are useful for 
chodcing freight charges. The prices are calculated 
at the rate of exchange of 25.22 francs to the 


A Handbook of Physics and Chemistry. Bv H. E. 
Corbin and A. M. Stewart. Pp. viii + 5i.).' Fourth 
^ition. (London: J. and A. Churchill, iQii.) 
Pncei 7^. 6d. net. - ^ / 

l ire first edition of this book was reviewed in Nature 
ot January 4, 1900 (vol. Ixi., p. 221). It will suffice 
J its present form the volume covers the 
extended _ syllabus of work required for the first 
«xamin.ation of the Conjoint Examining Board of the 
1 of Physicians and Surgeons. Addi- 

huve been introduced in the present 
Ron^en'rays^'^^****''^*’ polarisation of light, and 
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LETTERS to THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undettake 
to return^, or to correspond with the writers of, rejected 
manuscripts intended for this dr any other part of Nature. 
No notice is taken of anonymous communications.] * 

Electricity and Vegetation. 

Without pretending to answer the question raised by 
.Mr. Bcnham at the conclusion of his letter on p. 41. of 
Nature of November 9, and without prejudging the results 
of recent experienre on electrification of crops as reported 
on by Or. Priestley and other impartial investigators, 1 
would remind him and your readers generally that it is. 
unsafe to attach a positive conclusion to a negative result 
obtained by sufjposed elpctrification of a wire network ovier 
a field, unless there is reasonable guarantee that such 
network was really kept positively elpctrified during con- 
sideralde periods. . ^ 

For inst.'ince, it ha.s been attempted in the past, and it is 
still templing, to supply ele’ctricity to a network by mcanS 
of elevated spikes, arranged so as to utilise the gradient of 
pol(‘ntial naturally existing in the atmosphere. But think 
what singularly perfect insulation would be required to 
en.ahle eleeiririty slowly supplied in this way to accumulate, 
until li fizzing point was n^'ached. The attainment of such 
potenti.'d over a large area would in this climate be quite 
impr.'icticablc except when a thundercloud was passing 
overlusad. 

The s;ime difilcultv of adequate in.sulation must have 
niilit.'iled ag.'iin.st many atlejni)ts made in the past to supply 
electricity from artificial but old-fashioned high-potential 
sources, especially when the area to be supplied extended 
ov(*r many .acres. 

It must be further remfjmbercd that any metallic network 
not really charged, but kept practically sit zero potential by 
leakage to earth, would be presumably detrimental to the 
growth of plants beneath it ; inasmuch as it would tend to 
scriM.Mi them from the natural inductive electrification to 
which they are entitled. Oi.iVER LonoK. 

Fish and Drought. 

'rm- .<ummer of the year 1911 will long be remembered 
for if< ••xce*;sivo heat and drync'ss. These were especially 
trying to the inhabitants of .streams and shallow lakes or 
poiuN. I had the opportunity of studying a remarkable 
iii.stance of this, which 1 think is worth recording. 

'I'he ('bateau of Marchais, with its magnificent domain, 
the property of the Prince of .Monaco, lies about 16 kilo- 
met rrs east of Laon, in the department of Aisne, and is well 
known as one of the best shooting estates in France. The 
sketch (Fig. i) ropre.sents the park. It occupies a rectangle 
surrounilcd by a ditch or moat. A, B. C, D, consisting of 
four canals, c.arh 1250 metres long and ifi metres wide, and 
carrying usually a depth of metres of water. [ These 
can.'ils form a continuous sheet of water, 5 kilometrfes long, 
and then? is a bridge, a, h, c, d, over each of them. , The 
couiuiy, though well-wooded, is flat and peaty, and the 
level of the water in the ditch is that of the water in the 
groiuKl all round it. Like the ground-water, it is subject 
to rise and fall according to tlie wetness or dryness of the 
season. 

When 1 arrived on the morning of September 2 q, I 
observed that the ditch was quite dry, with the exception of 
the small tank or enclosure (/) for ducks at the lodge known 
aS' the Porte Rouge, where entry to the park is obtained 
over the bridge marked (b). Yet the water of the ditch is 
always full of fish, principally carp, tench, perch, and pike. 
Now (here was nothing but dry mud. With the water the 
fish had entirely disap^ared, and without leaving a single 
dead one to mark where they had J^iforc abounded. 

On the evening of September 2a #^,i:Olent storm of wind 
and rain broke, and it raged over the whole of northern 
Europ<’ until October 1. I. was curious to see the effect 
which this first importiint rain, which marked the breaking 
of the drought, would have on the.difch. 

It is right to say that the full significance of the dryness' 
of the ditch and the absence of dead fisH had not suffi- 
ciently impressed me. I only felt' that I was witnessing « 




r-Mnarkablc occuiTcncc in nature and it excited my curiosity, 
but lit lir>t this curiosity went very little beyond considering 
how long it would take for the water to get back. With 
only this in my mind, 1 went round the park on the 
afternoon of September 30, when the weather had moderated 
a little, and I found that pools of water had begun to 
collect in places in the ditch, but 1 did not examine them, 
and 1 arrived at the conclusion that a little steady wet 
we:ifhi*r would soon fill the ditch up again. 

On October 1 the weather was still very bad, but between 
tlie showers I took a walk along the margin of the orna- 
inental water (/i) on the west side of the chateau (k), which 
is connect(?d with the soutli canal of the moat. A pool of 
water had collected luTe, and there was quite a quantity 
of small fish, not more than 10 or \2 centimetres in length, 
swimming about in the water, which did little more than 
cover its muddy bottom to a depth of at the most 4 or 
5 centimetres, in which these small fish were able to swim. 

I noticr-d that the water was turbid and ihat the mud was 


and watching for some time, I saw a mud-cloud rise in the 
very shallow water, bringing a fish with it to the surface 
belly upwards. It lost no time in rigliting itself and 
swimming aw.iy with tlie others. A living fidi can adopt 
this attitude only when it has not got full control over its 
movements and this is pretty sure to be the case at the 
moment when it releases itself from burial. Hy waitimr a 
httle longer I witnessed tjio-lfir. three repetitions of this 
remarkable act. 

In a pool such as that which f'had under observation, in 
winch the water was not mpre than two or throe centimetres 
deep the liberated fish reaches the surface almost as soon 
bottom. In any case it is highly probable 
that the fish would arrive at the surface before it had fully 
seiz^ the situation, and the nervous impulse had arrived 
at the muscles and started them in their riirlitin-' and 
locomotive activity. , &» ■ 

III water a very little deeper it is probable that the lisli 
would be able to right itself before floating elear of the 
cloud of mud produced by its struggles 
,/S in the act of self-exhumation. 



In the afternoon 1 wont round the 
park, and foqnd an lixlrn^ive pool (mj 
which had collected in the north canal 
and occupied its wt'storn half. There 
were great shoals of lish, principally 
perch, darting about, and, in their 
alarm at being surprised in unusually 
shallow water, stirring up ilouds of 
mud ovt'rywhero. Amongst them was 
one large pike, quite qo ci'niiuiptres in 
length. The water shoaled off to 
nothing at both ends of the pool, and 
in the middle it was pf'rliaps 30 centi- 
metres deep. The pool was far loo long 
to be watched like the smaller oiu*, and 
I was not able* to observe any individual 
n'l(!ase from the mud. liowevi'r, I 
luniced that, with the e\c«‘plion <>l the 
large pike, the fish \\ t re all Miiall ; I 
estimated them to bi- not mure than 
10 to 12 eentimotres long. 

From the western (‘iid of this pool, 
round the north-west eornf‘r and along 
the western canrd to the bridge (ft), at 
the Porte Rouge, the canal was quite 
dry. At the Porte Rouge iht r<; was tin: 
small enclosed tank for dui ks (/), .and 
beyond it the canal was again dry. The 
bottom of this canal does not consist of 
the, fine mud which is found in the 
north canal ; it is hard, sandy, and 
marly, .and there was no sign of life in 
it anywhere. The same cl.ass of bottom 
with absence of lihi prevailed in the 
south canal. 

On October 2 the weather had 


Fig. I.— Sketch Plan of the Park of Marchais. 


improved, although it was verv cold, 


ey rywhen* being stirred up by the; fish. They were darting 
hither and thither, being disturbed by my presence on the 
b.ink. and, whenever they altered their course, they con- 
trived to raise a demse cloud of mud, in which thrjy were 
ably {or a short time to conceal thomselvc?s from view*. 

1 wo days brdoro these fish were invisible, and now^ they 
had ryappeared in an isolated shallow pool, which also had 
no exi^tr-nce two days before. It wga- evident that all these 
Ush had been covered by the dry mud, and must have 
iclcascd themselves the moment they thouf^ht there was 
c'»nmg/i water for them to swim in. There was not bv any 
rn- an'. too much water for the crowd that was inoving 
about in it. I was fascinated hy what I saw, especially 
as it >.e.>med to be in every wav likely that the proce.ss of 
ro’tase was still going on. But the release of a buried 
tish would be sure to Ixi accompanied hy a cloud of mud, 
which coidd not be easily distinguished from that produced 
by .a fish .already in freedom and swimming about. Still, 
con.sidta iiig the shallowness of the water and the very 
favoiir.ib|e position for following everything that went oil 
m it which I occupied ton the bank, I was convinced that 
thf.*re woiiid be '^oinr- noticeable difference between the two 
clashes of cloud, and I was rfot mistaken. After waiting 
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and I studied the canals both in the 
. morning anil the afternoon. In the large pool in the north 
c.'inal I found the quantity of fish augmented, and I especi- 
. ally noticed that there wore many more large fish present 
than before, and the average size of the fish was decidedly 
! greater than on the previous day ; perch of at least 20 centi- 
i metres in length were present.’ The bigger fish had prob- 
: ably started to bury themselves earlier than the smaller 
: ones, and had buried themselves deeper. I saw thr big 
; pike of the day before, and two others of the same species, 

I but very inuch smaller, had appeared. One dead perch was 
i floating in the pool, the first dead fish ihat I had encountered. 
In the afternoon it seemed to me that the average size of 
the fish in the pool was still on the increase. The west 
and north canals presented the same appearance as before. 

On October 3 the weather kept fair but cold. I went 
; round the park and found the big pool in the north canal 
much the same as on October 2, the number of large perch 
h.aving apparently increased, but there was no new feature 
of importance. In the course of my tour, after passing the 
Porte^ Rouge, I found that the part of the west ranal south 
of this lodge had begun to collect water, which already 
covered the bottom, forming a pool (»»), extending to within 
a short distance of the south-west corner. Under the 
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water, which was perfectly clear, the li^ht grey bottom 
was still cracked and apparently unsoftened, and there was 
not a trace of . life of any kind. In the south canal the 
bottom was generally dry, with, however, every here and 
there pools of water measuring about one metre across, and 
in these also there was no trace of life. I learned that 
anglers never tish in these,, canals, because they know that 
they will catch nothing*. ’ ^ y 

In the afternoon I revl|t)ted[fthe north canal, and instead 
of following the big p6dl westwards, which promised 
nothing new. I turned to the rjght and followed it east- 
wards towards the north-cast corner. I had not gone very 
far before I encountered a phenomenon of which I had 
already perceived the possibility, namely, a premature 
resurrection resulting in widespread death. This part of 
the canal was apparently dry, in the sense that the bottom 
was exposed to the air, but nevertheless moist enough to 
be called wet. Owing, probably, to a slight general rise 
of the ground-water of the neighbourhood, enough water 
had been able to filter through the mud of the bottom and 
to rise to the surface and overflow, producing a very 
shallow pool (q), not more than 2 or 3 centimetres deep 
or more than a metre across. The wetting of the mud 
below by this inliltration must have .aroused the sleepers 
who then all started to rise at the same time. But when 
they released themselves from the mud there was not 
(•nfjugh w.'itcr to float theun all, and a formidable struggle 
for existence was going on at the time of my visit, and the 
ejuanuty of dead and dying fish lying all round the edges of 
the pool furnislied suflicient evidence of its fierceness. The 
poor fish would no doubt have willingly re-buried them- 
‘^elves and so saved their lives when they perceived their 
mistake, but the stronger ones, which were in possession 
of ihc only part of the pool which could be called liquid 
kept shouldering them outwards on to the mud, where they 
died in the air. When 1 left the struggle was still going 
on. and it looked as if the level of the water was falling, 
^ that ii is unlikely that many, if anv, would be able to 
fbtneve their mist.ake by burying thciiiselves again. As I 
l<ft for England the next morning 1 was not able to 
observations. 

Although the years vary much as regards humidity, and 
m dry summers the supply of water in the ditch has often 
alien to a pretty low ebb, I was informed that the last 
tiiiKj that the ditch became quite dry was in the year 1814, 
almost a hundred years ago; therefore the experience of 
le summer of 1911 must have been a new one for all the 
tish in the ditch, yet the general manwuvre of protective 
luinal was carried out without a casualty. In order to 
accomplish this a fine instinct was necessary to perceive 
the impending drying up of the canal, and then commence 
the operation betimes so as to finish it before desiccation 
was complete. 

It must be remembered that the area of canal having 
1C muddy bottom, which alone is capable of receiving 
. ^T-^'^n^-ted ; and from the number of fish that 

< .line out of It m the short time that I was observing thev 
r very closely, and in such an orderly 

return of water in suflicient quantitv, 

ha;^ng''l[rfle?eTaralh’*'^ 

‘^’^/"stinct of the fish seems to have sufficed 
rirtf ' I'bem foresee and provide for the dryness, it docs 
tn ^ cases to have been sufficient to enable them 

releas ^ correctly the right moment for beginning their 


^ species which inhabit the waters of the 

th/%mL/i c^rp and the tench have the habit of burying 
thf* ®vcry winter; but the porch and 

timo^in*\ habit; both can be caught at any 

•iko and under a covering of ice ; yet both the 

c he pci'ch must have buried themselves with quite 

much skill as the carp or the tench. 

lakoQ climate like that of this part of France shallow 
tion 'IS suffer shortage of water by congela- 

me tinf ^^^1 evaporation ; and the Prince informed 

the water winter when in many places 

the bottom ^ <l»tch was frozen almost, if not quite, to 
into the im’ and perch were frozen 
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I It is evident that if the summer of 1911 had markfid 
the beginning of a secular period of dryness, such that th** 
canals were not again to be flooded, the fish which tooic 
to the mud in that summer would be kept there. They 
would die and decay in situ, and would be perfectly pp- 
served in well-arranged though crowded masses. F.ventii- 
ally, if the change of climate was final, they would form 
a rich and interesting bed of fossil fishes. But thl iiitcroM 
would depend not only on the abundance of fossils in the 
muddy matrix of one pari of the trough-like forma- 
tion ; it would be intensified by their complete absence in 
the hardened marly matrix of the other part. 

Before serious drying took place the ditch, or tnxigh, 
was covered by a continuous sheet of water in which tlv 
fish and other creatures could circulate freely to all parts. 
So soon, however, as actual desiccation appeared to be 
imminent, the fish must have concentrated themselves in a 
body over the districts of muddy bottom in which llv v 
knew they could take refuge as a last resort. ir/ic;i 
desiccation was complete every fish in the ditch, without a 
single exception, had succeeded in burying itself in one or 
other of these restricted areas of mud. Not one of them 
appears to have made the mistake of seeking refuge, in the 
marly bottom. When completely dry the ditch, or trough, 
consisted of two formations, the more extensive consisting 
of hard sandy marl and destitute of life, the less extensive 
consisting of soft mud and teeming with .aquatic lib* 

I Further, the two formations are contiguous as well 
contemporaneous, and together they cover an area of nor 
more than eight hectares. 

As illustrating the geological significance of the fact^ 
just recorded, the following passagf* may be quoted from 
Sir Archibald Gcikic*s “ Text-br»ok of Geology ’* (r9‘W» 
p. 1003 : — 

“ The water basins of the Old Red Sand.stonc might b** 
supposed to have been, on the whole, singularly devoid t»t 
aquatic life, inasmuch as so large a proportion of the red 
sandy and marly strata is unfossiliferous. In some of th** 
basins, where the sediment is not red and sandy, it is 
evident that life was extremely abundant, .as is shown, 
for example, by the vast quantities of fossil fishes entombed 
in the grey bituminous flagstones of Caithness and Orkney. 

It may be observed that where grey shales occur inter- 
calated among red sandstones and conglomerates they are 
often full of plant remains, and may contain also ichthyo- 
lites and oth(*r fossils which arc usually absent from th«- 
coarser red sediments. TIktc would appear to have bc»‘n 
occasions of sudden and widespread destruction of fish life 
in the waters of the Old Red .Sandstone, for platforms 
occur in which the remains are thickly crowded together, 
yet so entire that they could not h.ave been transported 
from a distance, and must have been covered over with 
silt before they had lime to dec.ay and undergo mucli 
separation of their plates.** 

The last sentence of this passage seems to describe, th-* 
actual condition of the muddy bed of the moat round tlv 
Park of Marchais as it would appear to a geologist aft'a 
thc necessary interval of time had elapstid which is re- 
quired to separate the date of the death of the crowd of 
fishes which voluntarily entombed itself in the mud before 
desiccation was complete, and the date at which thn 
stratum of mud and remains so produced would be entitled 
to rank as a geological formation. I do not know if 
there arc any adequate data for arriving at a trustworthy 
estimation of the prob.able length of this interval. It is 
quite distinct from what is understood as the age of thf* 
geological formation. 

The barren districts of sandy and marly matter at th^* 
bottom of the ditch would,, after the lapse of the same, or 
perhaps a shorter, interval furnish perfectly unfossiliferous 
strata, which would suggest to the geologist of later date 
that the wate'r basin in which it had been laid down h.ad 
been singularly devoid of .aquatic life. Yet, in a .sense, it 
would not be inaccurate \o say that .».the water basin in 
which the muddy strata holding the Crowded fish remains 
had been “ laid down ** teemed with life, and that the 
barren strata had, in the same sense, been ** laid down 
in water devoid of aquatic life, although the two bodir-s 
of water formed one continuous sheet of very restricted 
dimensions. It would seem, therefore, that a material 
barrier is not necessary to separate even a small body of 
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water into tivo basins and to maintain them distinct, the 
one of which may he full of life and the other practically 
barren. 

There is an important point, which should not be 
missed, in the similarity between what took place this 
summer at Marchais and what may have taken place in 
Caithnes^or Orkney in the Old Red Sandstone period. 
The fishes which buried themselves in such number^ in the 
mud this summer, th<»ugh they were fortunately released, 
were in the strictest sense contemporaries, and were all 
buried in the mud within a few days of each other. More- 
over,- in ordinary circumstances, at least in summer, the 
mud is untenanted. If the fish were to migrate into the 
barren waters covering the marly bottom, and their re- 
turn were barred while the water over the mud evaporated 
and the secular drought set in, this same mud-bed would 
be met with in later ages as an unfossilifcrous stratum. 
So that the fossil fishes which are found in these strata 
must be held to have gone into occupation only when the 
signal, intelligible to them, vuas made that complete 
desiccation was going to take place. Once in a way this 
desiccation turns out to be secular, and we have a rich 
bed of fossils. 

In conclusion, I think that the behaviour of the fish in 
the ditch at Marchais in the summer of 1911 adds one 
more fact to. the body of evidence which goes to show that, 
in the production of geological formations, transportation 
of material has probably been the exception rather than 
the rule, J. Y. Buchanan. 

The Inheritance of Mental Characters. 

I HAVE just read Dr. Archdall Reid’s papiT 
“ Methods of Research,” communicated to the Eugenics 
Education Society. Situated as I am in Scotland, it 
was impossible for me to n attend the discussion which 
I understand took place recently, and I had no oppor- 
tunity of reading his paper until he sent it to me. 
He makes certain statements with regard to a very con- 
troversial point, the inheritance of mental characters ; and, 
having had no chance of criticising these, I should be 
much obliged if you would give me the opportunity of 
doing so. 

Prof. Pearson, as quoted by Dr, Reid, says : — ” We 
inherit our parents* tempers, our parents’ consciousm^ss, 
shyness, and ability, even as we inherit their stature, fore- 
arm, and span.” This statement may be loosely expressed 
and open to misinterpretation ; but no one has a right to 
assume, without further explanation, that more is meant 
than the inheritance of capacity or absence uf capacity for 
making particular acquirements, whether Prof. Pearson 
actually had this idea in his mind when he wrote or not. 
.At any rat<r, by ability he undoubtedly means capacity for 
making acquirements. 

Dr. Reid says : — “ Pearson’s statement is utterly with- 
out significance, utterly devoid of all content. Founded 
with such an air of scientific accuracy on statistics and 
family histories which have such an appearance of scien- 
tific precision, it is so vague as to be quite nonsensical.” 
This statement certainly does not err on the side of vague- 
ness. If it is as true as it is definite it reduces the mental 
capacity of all men to that dead-level of competence or 
incompetence which is the apparent ideal of Socialists and 
frade unions ; it necessitates the adoption of some other 
exflanaftion than the action by selection upon the inborn 
variations for the evolution of man’s capacity for making 
mental acquirements ; and it leaves the undoubted exist- 
ence of variations in mental capacity, including feeble- 
mindedness, unaccounted for. 

Unless Dr. Reid believes that the intellectual develop- 
ment of man has been brought about by the action of 
some supernatural power or by the inheritance of acquired 
characters, he must believe that it has been due to the 
acti(m of natural selection upon inborn variations. The 
term ” mental character ” is used by both Dr. Reid and 
Prof. Pearson in such a way that both inborn ^nd acquired 
characters are includ*^d. The former classes tlie speaking 
of English, the latter temper, shyness, and ability, as 
ment.'il characters. Many, perhaps most, of oiir mental 
characters, using the words in this loose sense, are airqiilrc- 
ments ; hut these acquirements depend upon an inborn 
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capacity for making them, and this capacity, like all in- 
born characters, is subject to variations. Without this it 
is difficult to see how man’s capacity for making mental 
acquirements could ever have been evolved. Apply the 
method, which Dr. Reid supports so strongly and explains 
so clearly, to his own c.\amples and those of Prof. 
Pearson i All normal English children speak English. 
All normal French children Spegjk French. Ihc particular 
language spoken is an acqiiiremtfnt, dependent upon the 
environment. But it is impossible for Dr. Reid to main- 
tain that, given p;:ecisely. the same opportunities, all 
individuals are likely to attain - the same degree of skill in 
the use of the language they have acquired. Moreover, 
they will vary in the facility with which they acquire skill 
in the different ways of using the language. Some may 
readily acquire an abundant flow of words in speaking; 
others may more easily attain a facile and clear style in 
writing. Docs Dr. Reid believe that a great English 
orator or writer would not, ceteris paribus, have been a 
great orator or writer simply because his medium^ happened 
to be French instead of English? This variability in the 
capacity for making acquirements must apply to all acquire- 
ments. .An individual may be .able to acquire a high 
degree of development in music under comparatively un- 
favourable conditions, but be quite incapable of rising, even 
to the average, in mathematics under favourable conditions, 
and vice versa. Unless the existence of these variations in 
mental capacity and the possibility of their transmission 
from parents to offspring are admitted, it is impossible to 
account for the evolution of the human intellect by the 
action of natural selection upon inborn variations. 

Now take Prof. Pearson’s first example, as quoted by 
Dr. Reid — temper 1 I do not think that anyone will 
quarrel with the postulate that this word is used to express- 
the control, or lack of control, over the emotions exhibited 
by an individual, the strength of the emotion being a 
variable quantity according to the susceptibility of the 
individual to the stimulus producing the emotion. Thi^ 
susceptibility will vary just as grocers’ scales vary from m 
delicate chemical balance, though both respond in a similar 
manner to the same kind of stimulus. ” Good-tempered 
implies the possession of a high degree of control or a low 
degree of susceptibility, or a combination of both. ” Bad- 
tempered ” means a lack of control or a great suscepti- 
bility, or a combination of both. Dr. Reid might contend 
that the example of a bad-tempered parent might produce 
a bad temper in the child. On the other hand, it is at 
least equally probable that the exhibition of bad temper 
on the part of a child to a bad-tempered parent would 
bring swifter and greater punishment than would have 
been the case had the parent been good-tempered ; and thus 
the bad temper in the child would be more than usually 
checked. In the absence of direct evidence of a compre- 
hensive and conclusive nature we must assume, given 
identical environment, that the susceptibility to stimuli 
tending to produce manifestations of temper is different in 
different individuals, and is an inborn character : that the 
capacity for acquiring control over the emotions varies in 
different individuals, and is an inborn character ; and that 
these variations are transmitted in an increased or lessened 
degree to their offspring by the parents. These, - inborn 
characters are, of course, susceptible to great modification 
by the environment. 

Using, 1 believe, methods approved by Dr. Reid, I have 
thus come* to the same conclusion that Prof. Pearson has 
arrived al by a different road, and hold that mental 
characters are transmitted from parents to offspring, 
though I fully realise the great extent to which these in- 
born characters may subsequently be masked by super- 
imposed acquirements. If this conclusion be correct, then 
the consideration of the inborn fftehtal characters of the 
parents is even more important, from the ^ugenic point of 
view, than that of the inborn physical characters, and far 
more serious than any question relating to education. 

What has* surprised me is that on all previous occasions 
Dr. Reid’s opinions seem to have been in complete accord 
with the arguments put forward here. Hence I do not 
understand his unqualified condemnation -of a statement 
which does not appear, on the face of it, ^to be at variance* 
i?fith his. own views. Charles Walker. 

Glasgow, October 12. 
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Nature of Light Emitted by Fireflies. 

The nature of the light emitted by fireflies (Malacoder- 
midaj fam., genus Luciola) has hitherto been very little 
investigated. The idea that it is phosphorescent seems to 
have been generally acceptSBi^On observing the beautiful 
green fluorescence of the* *Jig1ir emitted by the insect when 
it is put in a glass tubej we were struck by the close 
resemblance of this light^'to that of theVCrookes’s tube. 
Could it be like that of the X-rays? 

An inquiry was instituted to §ee how it affects photo- 
graphic plates through different media. Various media 
were tried, and the results obtained by interposing wood, 
dark brown le.athcr, flesh, and black paper are described 
below. It may be remarked here that the light emitted by 
the insect is so fitfuj and faint that it is rather difficult to 
keep it steady, and h will be tob*. much to expect this faint 
light to give more than shades of varying depth on the 
plates. It was observed that the capacity of the insect to 
affect the photographic plate depends on the length of the 
exposure. When the insect we(p( put on a naked plate for 
a few seconds, it did hot affect the pjate, but when it was 
similarly held on the plate for one minute, its effect was 
distinctly visible. After a scries of experiments, therefore, 
two hours’ exposure in the case of paper and flesh, and 
three hours* exposure in the case of leather and wood, were 
considered sufficient. 

(1) An extra rapid photographic plate was placed in a 
dark slide, and three insects were then placed on the slide 
beneath a watch glass ; the whole plate was affected and 
gave, dark grey print after an exposure of three hours. 
Without the insect, the plate gave a black print on a 
two rhinute.s’ exposure to lamp-light. 

(2) An extra rapid photographic plate was enclosed in 
English tanned loatluT of a dark brown colour i mm. thick. 
The three insects were placed on the leather, with the result 
tflat the plate gave a dark grey print after three hours* 
exposure ; a similar plate, similarly enclosed, when exposed 
to lamp-light for two minutes gave a black print 

(3) The three insects were placed in a small tube open 
at one end, which was enclosed in a piece of flesh (mutton) 
1*5 mm. thick ; this was placed on a naked plate in a 
dark room. Where the light was not intercepted by the 
glass of the tuljc, the plate showed a white print after an 
exposure of two hours. A similar plate was covered with 
a piece of flesh of similar thickness and exposed to lami>- 
light ; the resulting print was dark grey after two minutes* 
exposure. 

(4) A similar plate was enclosed in black paper and the 
inlets placed on it beneath a watch glass ; the resulting 
print was, after two hours’ exposure, light grey; while a 
plate similarly covered exposed to lamp-light for two 
minutes was very slightly affected, and gave a very dark 
grey print. The plate exposed to lamp-light without any 
media for two minutes gave a light grey print. 

It was seen that the insect light approaches lamp-light 
in the intensity of its effect on the photographic plate, even 
when the different media opaque to light are Interposed 
between the two. 

The light emitted by the insect cannot therefore be taken 
as phosphorescent. It may be, perhaps, premature to con- 
dude that some of the rays emitted by the insect are 
X-rays, but it may be, safely asserted that these rays are, 
at least, similar to X?rays and ultra-violet light in so far 
as they render certain opaque media transparent and are 
intercepted by glass. We hope this short note ^ay be the 
precursor of elaborate experiments on the subject leading to 
some definite results. Puran Singh. 

Debra Dun, November., a. S. Maultk. 

Trematode Generic Names Proposed for the ** Official 
List of Zoological Names.” 

(1) The International Coirmission on Medical Zoology, 
appointed by tne Graz International Zoological Congress, 
rias rnade Its first iteport on the names of Trematode genera 
aarasitic in man. 

members, namely, Blanchard (B^ris), Mofiticelli 
Naples), Stiles (Washington), and ^schokke (Basel), 
inanimously agree that tl^e following eleven names are, 
rom the present point of -view of systematic zoq^gy and 
iomenclature, the correct names for the genera dq ques- 
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tion, and that the ‘species cited as genotypes are the correct 
types according to the Internatipnal Rules of Zoological 
Nomenclature: — 

Clonorchis Looss, 1907, February i, i47-t52, tyjie 
sinensis. 

Dicrocoelium Dujardin, 1845a, 391, type lanceatnm^ 
lanccolaium (= ? dendriticum sub judice). 

Fasciola Lintucus, X758a, 644, 648-^49, type hepatica. 

Fasciolopsis Looss, 1899b, 557, 561, type huskii (seu 
buski teste Blanchard). 

Gastrodiscus Leuckart in Cobbold, 18770, 233-239, type 
sonsinoii (seu sonsinoi teste Blanchard). 

Hctcrophyes Cobbold, 1866a, 6, type aegyptiaca^ 

hetcrophyes. 

Motor chis Looss, 1899b, 564-566, type albidus, . 

Opisthorchis Blanchard, 1895?, 217, type felineus.' 

Paragonimus Braun, J899g, 492, type westermanii (seu 
westermanni teste Blanchard). 

Pscudamphistomnm Luehe, 1908, 428-436, type ifun- 
caium. - 

Watsonius Stiles and Ooldberger, 1910, 212, type 
watsoni. 

(3) The following commissioners have not voted : — 
Jaegerskioeld (Gothenburg), Looss (Cairo), Luehe (Kocnigs- 
berg), Pintner (Vienna), and Shipley (Cambridge). 

(4) Notice is hereby given that the undersigned will wait 
until July i, 1912, for any zoologist to raise any objection 
to any portion of this report, and that on that date all 
names to which valid objection is not raised will be for- 
warded to the International Commission on Zoological 
Nomenclature with the motion that these names be included 
in the ” Official List of Zooli^ical Names ** provided for 
by the Graz Zoological Congreff. 

(5) All correspondence on this subject should be ..addressed, 
to the undersigned. 

C. W. Stiles. 

(Secretary International Commission 
on Zoological Nomenclature.) 

Hygienic Laboratory, Washington, D.C., 

November ii. 

Dews in xgxx. 

It may interest readers of Nature to. know that between 
July 31 and September 5 this year I collected a total 
amount of dew equivalent to one-fifth of an inch of water,' 
whilst in 1909, between August 3 and September 12, about 
one-tenth of an inch was collected. That is to say that this 
year tin* dews were twice as heavy as in 1909, or we may 
state that during the above-mentioned period of this year 
the deposit of dew in my instrument was equivalent to 
20 tons of water per acre. Of course, most of this was 
evaporated, but that amount of water could have "been 
collected with adequate means-. 

This year has been disastrous to the so-call^ dew-ponds, 
and 1 would remind readers of the view esepressed in a 
letter to Nature of May 14, 1908, that the ponds are 
” simply water butts in which rain-water is stored.” A 

r nd on the summit of St. Boniface Down, Ventnor, which 
visited on September i this year, was absolutely dr5^ 

I have been led to write this note because Mr. Martin, in 
I his interesting letter in last week’s Nature, p. 77, says 
that ** this year the absence of rain for so. long brought 
about a remarkable absence of dew. ” This was not my 
experience, except on two or three clear nights when the 
air seemed to be very dry.. • 

The details of my measurements and of my instrument 
I hope to publish elsewhere. Sidney Skinner. 

South-Western Polytechnic Institutej'Jphclsea, S.W., 
November i8, ‘W 

The Colours of ^Fishes. ^ 

Interest as to the sources of colours in birds and insects 
has been revived by ProL Michelson in The Philosophical. 
Magazine for April, aha by Mr. Mallock at the Royal 
Society. The inquiry will be assisted if fishes may also 
b^ included. Nature revealj ^ho more vivid .-lorm of shift- 
ing tints than we see in the comifnon mack^el,». which is a 
fish without scales. In Au^st I was able to'iwatch them 
immediately a^ter the fish had. been taken from thi^ sea I 
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w ‘iiirprised to find the skin so firm and tough ; I almost 
ex|H\ ted to spoil it in handling ; the delicate colours seem 
as if they might be tender like the bloom of a grape. With 
the smooth, but not sharp, edge of a knife 1 scraped the 
surface somewhat vigorously without damaging the lovely 
plas ol blue and green light. 

Two or three weeks elapsed before I could examine 
dried pieces of the skin with a microscope. I'hcre did not 
appear to be anv orderlv markings which could lead to 
diffraction ; nor 'could f find a flaking tendency which 
would suggest thin plates. The glancing of the colours 
from blue to green is lively, but 1 should think it is not 
due to wave interference. Pigment.s can be greatly 
modified bv a change in the angle of incident light, accord- 
ing to the qualities of lustre surfaces as described by 
Helmholtz, and the polarisation principles worked out by 
Janiin. These two considerations form the basis of^ an 
important portion of tla? comprehensive discussion given 
by Michclson. W. B. Croft. 

Winchester Colleg«*. November 13. 


The Weather of 1911. 

WiiK reference to Sir Edward Fry’s Ictfer in Naiure of 
November ib in reg.Trd to the weather of 19 ii, without 
presuming to reply on behalf of meteorologists to his 
i^ucstion as to whether any real cau.se can be assigned for 
I he brilliance and heat of its summer and autumn, may 1 
be allowed to suggest that the relatively high temperature 
of the North Atlantic, during the period, presumably con- 
duced m warmlh and sunshine? Since April the surface 
lemperatun* of the North ,^tlantic has been, for the most 
pTft. above the average, and during the months of June to 
Soptemher, inclusive, largely above. Not only through the 
agency of winds from .seaward has air temperature over our 
islands been raised by the abnormal warmth of the ocean, 
but also, it seems probable, through the diminution of 
cloudiness, and the corresponding increase of sunshine 
attribuiabb* to the small difference, thus ensuing between 
ihe temperature of the sea and that of the air above it. 

Moreover, during a bright summer, the heat which tin? 
earth receives through solar radiation may be greatly in 
excess of that which it parts with at night by terrestrial 
radiation. Campbell Hepwortii. 

2 Amlvrst Road, Ealing, W., November 18. 


ROTATION PERIOD OF THE SUN.^ 

S INCE the introduction of the Doppler-Fizeau prin- 
ciple one of its most interesting and important 
applications has been to the determination of tho 
velocity of the sun’s rotation by the investigation of 
shifts of the spectrum lines corre.sponding to various 
points on the solar limb. Much of the pioneer work 
in this direction was done by Vogel, Young, Langley, 
Cornu, and Duner, the results obtained by the latter 
at Upsala from 1888 to 1903 serving as the standard 
tor future workers. Duner’s determinations referred 
tti* points between the solar equator and 75° north and I 
south heliograf)hic latitude, the observations being 
made at intervals of 15°. During 1903-6 Halm made 
series of observations at Edinburgh, employing the 
same differential method as Dun6r. 

All these observations having been made by visual 
methods, it was considered of importance that the 
photographic method should be tried, and this was 
commenced on the completion of the Snow telescope 
on Mount Wilson in the spring of 1906. In June, 
1907, the lower telescope,, with vertical spectrograph 
of 30 feet focal length, was completed, and thence- 
forward the observations for rotation were made with 
it, the spectra being of such greatly increased resolv- 
ing pow er that the investigation ” was considerably 
facilitated. 

1 ‘’An Invefitic.'ition of the Rotation "Period of the Sitn ])y Spec;tro«icopic 
Methods." By W. S. Adams and 1 . S. Lasbv. Washington D.C., Papers 
of the Mount Wilson Solar Observatory. Vol. i., part i. (The Carnegie 
Institution, i|9xi.> 


Five series of observations have been made — two 
dealing with lines selected from the spectrum of the 
general reversing layer, two with the Ha lino of 
hydrogen, and the fifth with the blue line of calcium 
at X4227. As the lines oi hydrogen and calcium give 
results differing widely from those obtained for the 
rcver,sing layer, the various sections are treated 
separately in Ihe discussiott^' 

The 1906-7 series of observations were made in con- 
junction with the Snow' telescope, having a spectrum 
scale of I mm.=o*7iA, on a list of lines selected as 
I being representative of the different strata involvcil. 

Those made in 1908, with the tow’cr telescope and 
I spectrograph of 30-feet focal length, are w’ith a spec- 
I trum scale of i mm. =0*56 A. For the reversing layer 
photographs twenty-two standard solar lines were 
selected for observation, representing the elements L.i, 
Cr. Zr, Fe. Mn, Ni, Ti, ^nd the compound CN. 

in the general discussion it is shown that the two 
series of observations arc in substantial .agreement 
for latitudes between o® and 50°. Above 50® the 



Fig. I.— Curves .showing variation of angular velocity with latitude foi 
.sun>spots, faculic, calcium flocculi, reversing layer, A 4927, and TTa. 
To facilitate comparison the ctirve.s are all reduced to the common 
origin of m’sc”. DitTerences in the amount of equatorial accelera- 
tion are imlicated by lack of parallelism in the curves. 

1908 observations give slightly smaller values, the 
greatest difference being about 0*039 km. at, 70°. It 
is surmised that these small differences may be partly 
due to small systematic errors in the earlier series, 
and partly to actual proper motions in the vapour? 
constituting the sun’s reversing layer. 

The general results do not- indicate any x^efinit* 
variation of the sun’s rate of rotation, except it be o^ 
long period. This conclusion is emphasised by the 
close agreement of the Mount Wilson results " with 
those given by Dun^r. 

One of the most notable results brought out clearly 
by these observations is the fact that the lines o^ 
different elements give different values of the rotation 
velocity. Thus lines of lanthanum and cyanogen givi' 
low velocities, while certain lines of manganese and 
iron give comparatively high velocities. A table i^ 
given showing the residuals on forming the difference.* 
in the values of the angular velocity for each line from 
that oL the mean of all the lines. The systematic 
variation is at once rendered evident by the marked 
preponderance of positive or negative residuals. Th 
results corresponding to the different elements arc, o>' 
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closer examination, found to be in close agreement 
with other evidence we have about the dilTerences of* 
level in the solar atmosphere. Lanthanum and 
cyanogen arc usually rc^rded as low-lcvel con- 
stituents, and they are ai»ip:onspicuous in the present 
instance in showing c6nsistently low velocities for 
the solar rotation. This indicates that the period of 
rotation increases as w^^ppiroach the surface, or that 
the outer lavers of the aimiospherc rotate much more 
rapidly than those lying close to‘ the photosphere. 
These facts are in good accordance with the results 
obtained for hydrogen and the other substances which 
arc characteristic of high levels above the photosphere. 

All the observations may be well represented by a 
slight modification of the Faye formula, showing that 
it may be applied with great accuracy to determina- 
tions of the sun’s rotational velocity to within io° of 
the pole, 'rhe adopted formula for representing the 
Mount Wilson observations is — 

^=iT*o4°f 3*5 o°'cos2 <#>, 

where ^ is the daily angular velocity, and ^ the solar 
latitude. In this connection it is of interest to review 



Fit;. Curves representing the values of the angular velocity given by 

the empirical formiilic derived from the observations uf Ma, A 4227, 
and the reversing layer. For the last named the mean of the two 
stTies of observations is used. 

the values of this equation which have been given by 
some of the nioiie important determinations of the 
solar rotation made during the last century. 

Observer ^ 

CaningUm 14*42 - 2*75 sin 7/4 <#>. 

Spoerer {=r 8*55 + 5 *80 cos 41. 

Maunder ... i2’43 + 2 Oi cos- 0. 

Buner ... 10*60 + 4*21 cos’-^^. 

Halm {+ 12*03 + 2*50 cos® 

Adams (mean of two series). . ^ = 1 1 *04 + 3 *50 cos*-* (p. 

Adams A 4226 ^ = 1 2 *5 + 2 *4 cos'- p. 

Adams Ha f = 1 3 ‘6 i *4 ros’ p. 

It will be noticed that both \4227 (calcium) and Ho 
(hydrogen) give considerably higher rotational veloci- 
Ues than the general elements of the reversing layer. 
The equatorial acceleration is considerably greater for 
^4227 than for Ho at the limb. The discussion of 
the numerous results is made much clearer by several 
diagrams; two of these a^e here reproduced, showing 
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the main features outlined in this necessarily' Diiof 
summary of a very extensiv^. ' investigation. A word 
of caution is given as to the , interpretation of certain 
results shown by the tables. Thus if the lines show- 
ing systematic large or small values of the angular 
velocity arc specially considered, it is seen that there 
is an apparent increase towards the sun’s pole. Com- 
parison of the results found for sun-spots, faciihx, f^rd 
the calcium flocculi gives the following sequence m 
order of decreasing equatorial acceleration : (i) spots 
and faculae, (2) a 4227, (3) calcium flocculi, (4) Ha. 
The reversing layer shows a greater amount of equa- 
torial acceleration than any of these. 

Charles P. Butler. 


MAGNETIC OBSERVATIONS AT THE COLABA 
OBSERVATORY.' 

'^IIE two somewhat formidable volumes referred to 
^ below contain a most valuable compilation ot 
observations extending over sixty years, together with 
a discussion of the results presented in a form in 
which they can be used in further investigations. 
Observations on terrestrial magnetism wore started 
at tlie Colaba Observatory, Bombay, in 1840, but it 
w’as not until the year 1846 that regular records were 
obtained. When it was found that disturbances were 
likely to be caused by the electric traction which was 
being introduced in 13 ombay, it was decided to move 
the observatory to a more suitable site at Alibdg, 
about eighteen miles away; and after securing dupli- 
cate records at the two stations in 1904 and 1905, the 
magnetic work at Colaba was llnally abandoned in 
190b. The first volume, extending over 264 pages, 
contains a complete description of the instruments and 
processes of reduction. The methods employed are 
described in great detail — some may think, perhaps, 
with too great diffusencss — but many interesting 
points are brought out incidentally. The complete 
record, for instance, of the monthly values of the mag- 
netic moment of one of the standard magnets, ex- 
tending over nearly forty years, is probably unique. 
Tins magnet docs not show any tendency to approach 
a steady state : it is rather the. annual diminution 
amounting to about the thousandth part of its value 
which has become steady. 

Great attention is deservedly given to the tempera- 
ture corrections. 1'hcse were originally determined 
by means of thermometers suspended on the wall of 
the magnetometer room, and the corrections were 
obtained by assuming that the magnets had the same 
temperature as the walls. This — as is now found — 
has led to errors. A remarkable discrepancy between 
the diurnal variation deduced from eye observations 
taken above ground, and that deduced from the photo- 
graphic records taken in the magnetometer room, led 
Mr. Chambers to suggest that the amplitude of the 
variation might be different according as the magneto- 
meter is placed above or below the surface of the 
ground. Since the observatory was dismantled Mr. 
Moos has made a careful comparison of the temper.'i- 
ture variations observed by the thermometers on the 
walls with those recorded by thfjirmometers placed in 
the exact position of the originj^lj^i^gnets. and found 
— ^as might have been expected— that the variations 
here were smaller. Rectifying the previously applied 
temperature corrections, it was found that the diurn.^l 
variations as observed in the two positions became 
identical. 

1 “ Magnetic Obst^rvations maHe at »he Oovernmetit Observatory, Bombay, 
f«r the Pr-riod 184610 1905. and thelf T)i*iCU.ssion/' By N,,A. F. Moos. P.'irt 1.. 
Magnetic Data and Instruments. ‘ Pp. v +261-4- plaie^' Part ii., 'I’he Phe 
nomenonaiui its Discussion. Pp. xiv+vii+iv+265-78a+plaics. (Bomb.ay: 
Government Central Prcfs, 1910.) 
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In part ii. the results .are discussed. After , a detailed 
account of the secular and annular variations, the 
diurnal variations are examined from all possible 
points of view. The Fourier coefficients are calculated, 
and the differences between quiet days and the average 
values for all days are examined. An interesting 
chapter deals with magnetic disturbances and their 
effects on the periodic changes; the results obtained 
seem to be in agreement with those noted in other 
places. When the curves of different localities are 
compared, Mr. Moos finds that the progression of an 
average disturbance appears to be made up of a 
, common pulse which commences ever}- where simul- 
taneously, a further change taking about ton or eleven 
hours to reach its maximum, and finally an accen- 
tuated diurnal wave. This last point is of some 
importance. 

The special discussion of quiet days brings out the 
result that the absolute value of the horizontal force 
is higher, but that the annual variation is practically 
the same w'hether derived from these quiet days or 
from all days. It is interesting to find that when the 
quiet days are selected with reference to the magnetic 
state of the whole earth, the results differ less from 
the average of all days than when the quiet days are 
selected by purely local conditions. This result may 
prove to be of considerable significance to anyone 
seeking an explanation of the after-effects of a 
magnetic disturbance, for it seems to show that these 
after-effects are confined to those parts of the earth 
which have been affected by the storm. 

Special attention must be directed to the chapter 
which deals with lunar effects. The influence of the 
moon on terrestrial magnetism — which undoubtedly 
exists — may either be an atmospheric effect or be due 
to the tidal distortion of the earth. It is of the 
highest importance to decide which it is, and for this 
purpose it is necessary to obtain the lunar variations 
at a number of different stations. Mr. Moos has done 
his share of the work for Bombay, but there are too 
few observatories which give sufficient data to allow 
a general discussion of lunar effects. The last two 
chapters deal with the connection of terrestrial mag- 
netism with solar spots and its relation to meteoro- 
logical and seismic phenomena. 

Nlr. Moos deserves the highest credit for having 
undertaken a work of such enormous labour as the 
preparation of these two volumes must have involved. 
We have only two criticisms to make, .Some credit 
should have been given to the earlier observers, to 
whom the observatory of Colaba owes, in the first 
instance, its deservedly high reputation. Reference 
ought, for instance, to have been made to the volume 
published in 1872 by Mr. Charles Chambers, whose 
name only occurs in connection with a paper on the 
lunar “j^ffect published in the Philosophical Transac- 
tion's. The second criticism may seem trivial, but is 
provoked by an unnecessary amount of trouble caused 
to the. reader who looks at die laudably complete table 
of contents only to find that the references (in the 
second volume) are all to paragraphs and not to pages. 
Some of these paragraphs cover a great number of 
pages, and much irritation is caused by the time spent 
in turning over page after page until the right para- 
graph is foun 4 . The references should either have 
been made to pages, or the number of the para- 
graph should have been printed at the top of every 
page. 

The two volumes, even with their minor faults of 
diffuseiiess rtnd occasional obscurities of expression, 
form a most valuable' book of reference, which no > 
doubt will be extensively u.sied by everyone wishing 
to obtain an insight into the complicated phenomena 
of terrestrial magnetism. 


AGRICULTURAL EDUCATION IN THE UNU 
VERSITY AND THE SCHOOL,^ 

W HEN the council of the Reading University 
College decide to ^develop their agricultural 
department, they Very wisielyv began by taking stock 
of the situation, and in view of the report of die 
departmenial committee appointed by the Board of 
Agriculture to investigate, agricultural educaUon in 
Ftlngland and Wales, they decided to go abroad for 
information. For the report confesses that the 
majority of English farmers are not reached by die 
agriculfiiral colleges at all; indeed, one witness went 
so far as to assert that not more than 5 per cent, of 
the farmers of England are directly affected by them. 

Agricultural colleges have, however, gained the con- . 
fidence of the farmers of Canada and the United 
States. A deputation appointed by the college there- 
fore visited the Macdonald. College, St. Anne de 
Bellevue; the Central Experimental Farm, Ottawa; • 
the Ontario Agricultural College, Guelph; and the > 
Cornell and Wisconsin Universities in the Slates, to 
discover what features these inslilutions possess that 
enable them to gain the confidence of the farmer. At 
all the institutions the question of rural life as a whole 
is frankly dealt with, and women’s courses, as well 
as men’s* arc arranged. Taking as a good example 
the Guelph College: there is a woman’s institute 
where a complete training for rural life is afforded to 
women ; there are altogether thirteen hundred men 
and women students, a third of whom are taking 
the full diploma or degree course ; and there 
is so great a bond between the college and the farmer 
that during June, 1910, more than 40,000 agricul- 
turists visited, or were expected to visit, the plots and 
demonstrations. In 1909, the college conducted de- 
finite experimental work on nearly 5,000 farms. 
Further, the college has about eleven official mis- 
sionaries in the province : #>raduatcs who are sent out 
to gain the confidence of the farmer, to advise where 
possible on agricultural matters, and, above all, to 
bring the farmer into touch with the college. But 
the college is only part of a larger scheme. The 
Government of Ontario has a definite agricultural 
policy briefly set out in the report, into which we need 
not enter, e.xcept to note that the college is the centre 
for teaching, experiment, and constructive ideas. ^ 
“From Guelph go forth to the country the trained 
farmer, the trained rural teacher, and the trained 
housewife.” The college, however, is in no bondage 
to its official position, nor does its connection with the 
University of Toronto give it any airs of superiority 
or cold academic aloofness; it. is closely in touch with 
its province by countless personal tics and shows a 
livelv and vigorous sense of its responsibility. 

With local "modifications the same remarks apply to 
all the other colleges visited. 1^ all cases the 
college is the centre of agricultural life for Us dis- 
trict, and its staff is primarily concerned with the 
improvement of the local rural life. 

Why is it that the Canadian and American colleges 
have succeeded so well, whilst the English colleges, 
whatever else they have achieved, have certainly not 
become the centre of rural life in the country? Partly, 
the deputation consider, because the English farmer 
is already highly competent and can only be helped 
by verv able specialists. He has behind him a long 
tradition, and need look to no one for advice ; in 
Canada and the States, on the other hand, the farmer 
has usually ■ not tradition and must perforce turn to 

1 ^Agrlculturcf Cdtieation : Report of n Deputation appointed |?y 
Council of University College, Reading, to visit selected centres of Agri- 
cultural Education and Research in Canada and in the United Mates. 

Memorandum on the Principles and Methods of Rural Education. (Board 
of Education, >911.) . , 0 ' 
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some honest, disinterested source for information ; 
naturally he goes to the college. In , England matters 
h^ive sometimes been made worse by the appointment 
of rather poor agricultural instructors and by the 
fact that education is associated in the. farmer’s mind 
with heavy county rates;"’^ 

Thus the success of the Canadian and American 
colleges, as compared • with that of the English 
colleges, is partly. ;to bV. "attributed to differences in 
local conditions, and the deputation failed to discover 
a system that they could transplant here with any 
hope of success. They learnt much, however, and they 
applied the experience gained to their own problem 
at Reading and drew uff. a scheme for a com- 
plete agricultural department. Into the details of the 
scheme we need not enter ; th|B principles on which it 
is based, however, seem to us to be very sound. First 
and foremost they consider that the staff must be com- 
petent. “ In making any new appointment of major 
rank it is impossiblb to exaggerate the importance 
of securing a first-class man. ... No proposition re- 
ceives more lip-homage in educational circles, and 
perhaps none is more frequently flouted in practice.** 
That a university agricultural department staffed in 
this way would be eminently succejssful is beyond dis- 
pute, and all interested in agricultural education • will 
hoi)e that Reading will have the means and the 
courage to go ahead. For as the deputation found 
out, specialisation is very necessary ih agricultural 
work; indeed, they might have quoted the precisely 
parallel case of medicine. No college would think of 
setting up a professor of medical knowledge and one 
or two assistants as a medical • school. Yet most 
colleges think the arrangement does sufficiently well 
for agriculture; only one agricultural department has 
more than one professorship; indeed, at one of our 
oldest universities even the examinerships are not 
specialised, one and the same person being required 
to examine both in agricultural botany and agricul- 
tural chemistry ! 

Passing now to the memorandum on the principles 
and methods of rural education issued by the Bo.ard 
of Education, it is quite evident that a serious effort 
is being made to bring the education of the country 
school into some sort of relationship to the conditions 
of country life. But in reading through it we are 
not convinced that the Board has grasped the funda- 
mental difference between the conditions of life, and 
even the outlook upon life, in the country and in the 
town. 7'he reader instinctively feels that no new 
method is being evolved, but the old system (which 
has not been a conspicuous success in the rural dis- 
trict) is simply making a second appearance in a dress 
with some agricultural trimming. ^ The organiser 
who is responsible for giving rural significtince to the 
schools is at present “primarily^ an expert in agricul- 
ture in the narrower sense, and it will probably always 
be desirable that this should be the case.** But why? 
Why not men who primarily possess insight and 
imagination, who can 'get to the essentials of the 
problem, and devise methods of dealing with it? 
However, teachers and country authorities alike 
realise its importance, and we may be closer than we 
think to the new rural education. 


THE NOTIFICATION OF TUBERCULOSIS, 
17 OR seme time past public opinion has slowly but 
^ gradually been educated on the question of the 
infectivity of pulmonary and certain other forms of 
tuberculosis. When notification of phthisis as an in- 
fective disease was first mooted, a loud outcry was 
raised, not only by the public, but even by medical men. 
Certain enlightened cotpmunities, however, recognis- 
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ing the importance of such notification, eaHy obtained 
powers to put into operation a system, of voluntary 
notification. It was argued, and very wisely, that 
until the medical officer of' health and his committee 
could be put in possession of information concerning 
centres of infection, little could be done to prevent 
the dissemination of infective material from these 
centres. It was maintained, further, |hat notification, 
voluntary on the part of the patient and his 
medical attendant, was preferable to no notifi- 
cation at all, in so far that in the first place some 
informatioa as to the presence of tuberculous patients 
would be provided, and, in the second, some experi- 
ence as to the working of the system would be 
obtained. 

The present chief medical officer of the Local 
Government Board, even when he was medical officer 
of health for Brighton, has always been in favour 
of voluntary notification of tuberculosis, whilst so far 
back as September, 1908, the present President of the 
Local Government Board announced during-, the sit- 
tings of the International Congress on 'fuberculosis at 
Washington that he had promoted an order that in 
workhouses and similar institutions the notification 
of pulmonary phthisis should be compulsory. Mr. 
Burns has made the study of tuberculosis peculiarly 
his own, and the further development of notification 
and the extension of the compulsory clauses of the 
Infectious Diseases Notification Act to this disease is 
but the natural outcome of this systematic study by 
men keenly interested in the preservation of the public 
h('alth. Moreover, there is a general feeling that even 
this is not the last of the measures of preventive 
legislation to be taken. 

It is now recognised that tuberculosis is to be* 
stamped out or cured by no single method or system. 
The centres of infection are so varied, the phases and' 
types of the disease so numerous, and the condition- 
of the patients so diverse that siege must be laid to* 
tuberculosis in very different fasliions, as occasion 
may r(‘quirc. Only after obtaining a knowledge of 
the individual cases can those in authority set to work 
to classify them in such manner that appropriate 
m<‘asures may be taken to meet the requirements of 
thc'so cases, as they are searched out and examined. 

The advanced cases of consumption — patients who 
are left to linger on, badly fed, wretchedly housed and 
clothed, weak, distr(\sse(L and disheartened — are most 
dangerous centres of infection, and the only satisfac- 
tory way to deal with them is to place them in hos- 
pitals where, in comparative comfort, relieved from 
anxiety as to their shelter and daily bread, segregated 
as regards infection, but visited by their friends from 
lime to time, they may pass the remaining months or 
years of their life. Remove these, the most danger- 
ous, cases to hospitals — for they are dangerous so 
long as they remain amongst their fellows — and they 
become harmless. For other patients dispensary treat- 
ment may be all that is necessary ; but as experience 
is gained many of these ' will no doubt be %ent to 
sanatoria, partly for initial treatment and rest in order 
that the cure may begin under the most favourable 
conditions, and the patient may make a “good start,’’ 
but also in order that he may be educated in the care 
of himself, and that he njajy render himself less 
dangerous to others with whoitf he may have to live 
and work. 

During the last fifty years the death-rate from tuber- 
culosis has fallen more than 30 per cent. With proper 
application of compulsory notification and stern tack- 
ling of the problems that it will disclose, at Jeast as 
great, and probably a , still greater, fall of this death- 
rate mav be prophesied at the end of the coming 
couple of decades. - 
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FOOT-AND-MOUrn DISEASE. 
Appointment of a Committee of Investigation. 
'"PHE recurrence of this disease in England during 
^ the present year has been a source of grave 
concern to all engaged in agricultural and live-stock 
industries. It is, however, a matter for congratula- 
tion to the Board of Agriculture, and its veterinary 
department in particular, that the dise.ase has been 
stamped out again with such a comparatively small 
loss. There have been eighteen outbreaks this year, 
with 4O7 animals alTected, an approximate average 
of 26 animals in each outbreak. This is truly re- 
markable considering that foot-and-mouth disease is 
probably the most rapidly contagious of all epizootics. 

During the four years immediately preceding the 
present year, there were five outbreaks with 127 
animals affected, each outbreak being suppressed in 
little more than a week, at a total cost of a few 
thousand pounds. This has only been possible as the 
result of early diagnosis and the immediate slaughter 
of all alTccted and contact animals. The importance 
of drastic and immediate action can be well realised 
by noting some of the latest Continental returns. In 
Germany during August alone there were 37,737 out- 
breaks of foot-and-mouth disease; in July i2,3S5 were 
recorded in Holland, 4,097 in Belgium, and 16,027 in 
France, where it has been estimated that the loss will 
amount to more than fifteen millions sterling. 

The new Minister for Agriculture has therefore 
taken a very wise step in appointing a committee, as 
announced in Parliament last week, “to inquire into 
the circumstances of the recent outbreaks of foot-and- 
mouth disease and to consider whether any further 
measures can be adopted lo prevent their recurrence.” 
The committee of twelve is to be presided over by 
Sir Ailwyn Fellowes, and includes the members of 
Parliament for South Wilts, St, Patrick’s Division of 
Dublin, Barkston Ash, Carmarthen West, Newmarket, 
and North Bucks, together with Major E. M. Dunne, 
Mr. R. Carr, Mr. E. E. Morrison, Mr. E. P. Nunno- 
ley, and a member of the Central Chamber of Agricul- j 
ture. 'fhey arc to be assisted by the veterinary and 
administrative officers of the Board. 

Of greater importance, however, is the proposal to 
appoint an expert scientific committee to proceed to 
India, where the disease is unfortunately very rife, to 
investigate the special characteristics of the disease, | 
its etiology, the means by which it is contracted and \ 
spread, and practicable means of prevention. It is to ’ 
be hoped that tangible results will be attained, so that 
we can continue to enjoy the markets of the world for 
our live-stock, as the result of the freedom of these 
islands from such animal scourges. 

DR. W. SUTHERLAND. 

I T is vC'ith regret that we have observed the report 
of the sudden death, on October 4, of Dr. William 
Sutherland, at his residence, Stawell Street, Mel- 
bourne, as recorded in The Melbourne Age, Dr. 
Sutherland was born in Scotland in 1859. At the age 
of ten he went with his parents to live in Melbourne. 
He obtained a Government exhibition, and finished his 
preliminary education at Wesley College. From there 
he went to the University, where he took his Master 
of Arts degree, obtaining the highest honours each 
year in mathematics. The winning of the Gilchrist j 
scholarship in his final year enabled him, under the 
terms of the exhibition, to go to London University j 
College. He was then only twenty years of age. ! 
Three years lau r he returned to Australia, having * 
obfained a degree in .science. i 

From that time until his dcafh Dr. Sutherland de- 
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voted himself entirely to original scientific research. 
He contributed papers to scientific periodicals in 
America, England, and on the Continent. His first 
line of thouglit led him to inquire into the molecular 
constitution of matter in its various phases of liquids 
and solids. Later he devoted attention to the subject 
of viscosity. His papers, which appeared mainly in 
The Philosophical Magazine, are well known to the 
scientific world. They are distinguished by great width 
of reading in the latest phases of the subjects he 
treated, combined with very bold speculation always 
brought into ample comparison with experimental 
knowledge. His greatest success was the discovery, in 
1893, of the relation connecting the viscosity of a gas 
with the temperature ; the result of a very ingenious, 
though not quite demonstrative, theoretical argument, 
and amply confirmed by all subsequent work. His writ- 
ings were copious in all problems connected with mole- 
cular physics, whether they concSJrncd laws of attrac- 
tion between molecules, the nature of emulsion in its 
physiological ramifications, the application of electrons 
anil of electrochemical ideas to the properties of 
matter, the molecular structure of water, or many 
other subjects. His generalisations were, indeed, so 
numerous that it w.-is often n difficult task lo try lo 
estimate their value. Although Dr. Sutherland had 
thus contributed a large number of p.ap«;-i s to various 
scientific journals, he never published .anything in 
book form. He preferred to devote his energies 
entirely to original work and research. For a period 
he discharged the duties of professor of phy.sics at the 
Melbourne University during a temporary absence o!' 
the occupant of the chair; but in the main he pre- 
ferred freedom and control of his time. 1 1 is relations 
with the University staff were cordial and intimate. 
He was an examiner at the University and at the 
College of Pharmacy, and was also connected with 
the scientific work of the School of Mines. 

J. L. 

NOTES. 

We arc informed tht^t Dr. Glazebrook, the director of 
the National Physical Laboratory, who has been seriously 
ill since the end of September with enteric fever, is now 
making satisfactory progress. After so long .m attack of 
fever his recovery must necessarily be somewhat slow, and 
it may yet be some little time before he can be regarded 
.as convalescent ; but there is good reason to hope that the 
recent marked improvement may be maintained. 

The case of the Hawke and Olympic collision, which is 
now before the Admiralty Courts, is directing consider- 
able attention to the influence of passing vessels upon each 
other, particularly when those vessels are travelling in the 
same direction at speeds not differing greatly from each 
other. F.xporiments are now being made at the William 
Froude Tank of the National Physical Laboratory, with 
models of the Hawke and Olympic, to lest whether sucii 
an influence was present and acting at the time of the 
collision. The president of the Admiralty Court and the 
various counsel paid a visit to the experiment tank on 
Saturday last and witnessed a large number of experiments 
with the models. These were of wa.x, and were towed 
from the carriage, or bridge, which spans the large water- 
way of the tank. The general theory of the influence of 
pa.ssing ships upon each other Is the outconje of the 
“ stream-line ” theory of the late Prof. Rankine ; and we 
hope to give a fuller account of this shortly. 

Ax earthquake of unusual strength was felt on 
November 16 at about 9.35 p.m, (Greenwich menu time) 
in the south of Germany, throughout Switzerland, and in 
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Ihn east of France and the north of Italy. It was followed 
hy two others of less importance early on November 17, 
•one shortly after midnight, the other at about 3 a.m. The 
reports so far available in this country are singularly 
meagre. There does not seem to have been any loss of 
life, but slight damage to property occurred in several 
places, such as Constance, Stuttgart, Freiburg, Mulhausen, 
and Ilechingcn, and, though it is difficult to credit the 
statement, at Munich. ^Leaving the last-named place out of 
account, the area of slight damage is about 140 miles long 
from east-north-east to west-south- west, and 90 miles wide, 
and contains about 10,000 square miles. The centre may 
have been about 10 miles to the north of Schaffhausen. 
The shock was felt so far as Dresden, 310 miles from this 
point, so that the disturbed area may have contained as 
much as 300,000 square miles. It is thus probable that 
the focus was situated at some depth. The vibrations were 
recorded at several distant observatories — in this country at 
Shidc and West Bromwich. At Heidelberg, Besangon, and 
Potsdam the recording levers werd deranged or broken. 

A DiscovKRY of remarkable prehistoric burials has been 
made by the Broadstairs Archaeological Society in the 
grounds of a private school. During excavations a scries 
of Saxon graves came to light. Under these, and there- 
fore of an earlier date, were found a number of graves 
arranged round a circular trench, in which the bodies had 
bf'cn buried with the arms and legs flexed. Nothing was ' 
found to give a due to the date of these circular burials ; 
but Mr. b. G. Parsons, who is making an examination of 
the bones, is of opinion that they belong to the Bronze age. 
Whatever the antiquity may prove to be, the find is one 
of importance, for we know very little of the inhabitants 
of Kent prior to the Saxon period. The remains, which 
are somewhat fragmentary, are to be pbaced in the museum 
of the Royal College of Surgeons, where they may be com- 
pared with other finds of a similar nature which have been 
made in the south-east of England. In the current number 
of the Journal of the Royal Anthropological Institute (vol. 
xli., p. 101) Mr. Parsons gives an interesting description 
of Saxon remains found in a cemetery near Folkestone. 

Further details of the Wright gliding experiments are 
now to hand. On Tuesday, October 24, the best flights 
were made in the teeth of a wind which was recorded by 
a gauge raised 12 feet from the ground to be blowing at 
50 miles an hour. Orville Wright made nineteen succes- 
sive glides, one, the last, enduring for 9111. 45s., and 

extending over a distance of nearly a quarter of a mile. 
Luring his seventeenth glide he remained stationary in the 
ail- for 5m. IIS., the whole glide lasting 7m. 15s. The 

following day twenty glides were made by Orville Wright 
and AlcXiindcr Ogilvie, but as the wind was slight nothing 
reini rkable was achieved. On October 26 twenty-four j 
flights Were made, one of which lasted 2m. 15s. This wn*. i 

the last day before breaking up the camp. The new auto- 1 

matic stability device, which had arrived, was not fitted to 
the machine, and its trials were postponed to a later date. 

To theidescription of the machine used, given in Nature 
of Novmbe*' 9, the following details may be added : — As • j 
the cutting-down of the skids necessitated the removal of j 
the “ blinkers,*’ a vertical surface or keel-plane was fitted ! 
to the front* edge of the main planes immediately to the I 
right of the pilot, the object being to keep the glider j 
directly head on to the wind. Furthermore, a boom project- j 
ing in front of the main planes some five feet carried a bag 
of sand, as the pilot’s weight was insufficient to keep the { 
machine level in high winds. 
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I I? [’’'r' T' K- Rutherford, 

have t)ecn elected corresponding members of the 
•j Munjch Academy of Sciences. 

I HE Institute of Chemistry announces that Mr. Bertram 
Blount will deliver the second lecture on “ Cement ” at 
King’s College, Strand, W.C., on Friday, December i. 

Prof. Andrew McWilliam, professor of metallurgy in 
the University of Sheffield, has been appointed by the 
Government of India to the newly created post of metal- 
lurgical and analytical inspector of steel in India. 

VVe learn from the Rcvite scicntifique that the German 
Society of Aerial Navigation has constructed at Feldberg, 
j in the Schiefergebirge, a geographical observing station for 
the study ol aerial currents, and for the issue of a service 
of wind warnings. 

lnE council of the Royal Meteorological Society has 
awarded the Symons gold medal to Prof. Cleveland Abbe, 
of the United States Weather Bureau, in recognition of the 
valuable work which he has done in connection with 
meteorological science. The medal will be presented at the 
j annual meeting of the society on January 17, 1912. 

! We learn from Science that Mr. Waldemar Lindgren, 
who has been connected with the U.S. Geological Survey 
since 1884, and since 1907 has been in charge of the in- 
vcjstigc^ions of metalliferous deposits and of metal 
statistics, has boon elected chief geologist, in succession to 
Dr. C. Willard Hayes. 

I'liE Soci6t6 Frangaise de Physique has arranged a series 
of nine lectures on “ Modern Ideas on the Constitution of 
Matter, by Madame Curie, Profs. Langevin, Perrin, 
Weiss, and other distinguished physicists, 'riioy are to bo 
delivered on Saturday evenings during the next four months 
either at the Sorbonne or at the rooms of the society, and 
are open to all members of the society. The c'xample set 
by the French society might with advantage be followed 
by some of our societies. ♦ 

At a meeting of the executive committee of the British 
j Sciono' Guild, held on November 15, it was announced 
I that arrangements were being made to hold occasional 
; evening meetings of the members, at which papers or 
j lectures would be read, to be followed by discussions, 
i Also further papers have been received on the subject of 
the conservation, of the natural sources of energy, and it is 
I hoped to publish this report before the close of the year. 

. The subjects of coordination of charitable effort and postal 
j reform were also discussed. 

Os previous occasions we have referred to the mining 
operations made this year by the Duke of Sutherland to 
determine if the gold deposits in the Kildonan district of 
Sutherland could be worked at a profit. In our issue of 
September 28 (vol. Ixxxvii., p. 425) we announced that 
information received from the field showed the experiments 
had been a financial failure. The report of Mr. W’illiam 
Heath, the expert entrusted with the operations, has now 
been commented upon in the Press. Mr. Heath says - 
“This field cannot be worked by... any method so as to 
realise^ on the most liberal estimate' anything like half the 
working expenses.’’ 

The president of the Royal College of Surgeons, Sir H. 
Butlin, delivered at the college- two lectures (November 
13 and is) on “ The Parasite of Cancer.” Sir H. Butlin 
maintains that the cancer cell Is a new creation, an in- 
dependent organism most closely resemttling a protozoon. 
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which lives as a parasite in the body of the animal which 
is suffering from cancer. He apparently does not suggest 
that it is a parasite derived from without, but that the 
host by some inscrutable means has fashioned it out of its 
own tissues. 

The death is announced, in The TimeSt of Dr. W. W. 
Webb, at Exeter, in his fifty-fourth year. Dr. Webb 
resided for some years at Netley, and was appointed curator . 
of the Natural History Museum at the Royal Victoria | 
Hospital, being awarded the Martin memorial gold medal 
and the Sir Joseph Fayrer’s prize for pathology at Netley 
in 18S3. He was the author of a guide for intending 
candidates for commissions and for junior officers of the 
Indian Medical Service, a manual of vaccination, and a 
work on the currencies of the Hindu States of Rajputana. 

Mr. Joseph Colmnso.v, writing from the Animal Friend I 
Society, asks for protection for the badger, as this sadly 
persecuted animal has dwindled down almost to extinr- I 
tion. Many well-known landowners have made praise- 
worthy efforts to protect the badger, and warmly advocate 
his preservation. “ The protection of the badger,** re- ! 
marks Sir Harr\* Johnston, “ ought to be made universal 
in the law of the land, quite as much as in the case of 
interesting wild birds,*’ a sentiment which will receive the 
approbation of all who arc interested in preserving the 
wild fauna of their native country. No other animal has 
made such a wonderful struggle for existence; and it is j 
hoped by Mr. Colli nson that protests may be made in time 
to prevent his total extermination. 

The second International Congress of Entomology wdl 
be held at Oxford on .August 5-10, 1912, under the 

presidency of Prof. E. B. Poulton, F.R.S. Further par- | 
tirul.Trs will hi- .'innounced shortly. The executive com- 
mittee propose? to find for members of the congress lodgings, 
in the town, or rooins in one or more of the colleges at a 
moderate charge ; rooms in college will be. available only 
for men. The executive committee invites an early pro- 
visional notice of intention to join the congress, in order to 
he able to make the arrangements for the necessary accom- 
modation. The proceedings of the first congress are in the 
press and will be published shortly. .All communications | 
ind inquiries should be addressed to the General .Secretary 
of the Executive Committee, Dr. Malcolm Burr, c/o the 
Entomological Society of London, 11 Chandos Street, j 
Cavendish Square, London, \V. j 

It was suggested at a meeting of the .Anglo-German 
Friendship Society, held at the Mansion House on 
November 2, under the presidency of the late Lord Mayor, 
that an Anglo-German Exhibition should be held in London 
in 1913. We learn from The Times that the idea has been 
favuurabh' received, and an influential committee has been 
formed to forward it, und(?r the presidency of the present 
Lord .Mayor, consisting of the Lord Chancellor, the Duke 
of .Arg\ll, Lord Brasscy, Lord .Avebury, Lord Weardale, 
Lord Courtney of Penwith, Lord Shuttleworth, Sir Frank 
Lascelles, Sir West Ridg^ay, Sir Vezey Strong, Sir 
William Mathrr, Sir Ernesr Tritton, Mr. Harry Lawson, 
M.P., and Mr. Alfred de Rothschild, with Mr. Cyril 
Rhodes, the honorary secretary of the Anglo-Gdrman 
Friendship Society, as honorary secretary. 

The London meeting of the Institute of Metals will be 
opened at ihe Institution of Mechanical Engineers on 
Tuesday, January 16,^ when the president-designate. Prof. 
W. Gowland, F.R.S., will deliver his inaugural address on 
the subject of “ Copper and its Alloys in Early Times.” 
The whole of Wednesday, January 17, will, if necessary, be 
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devoted to the reading and discussion of a number of papers, 
amongst which may be mentioned the following : — Proper- 
ties of certain copper alloys at high temperatures, G. D. 
Bengough; further experiments on the inversion at 470® C. 
in copper-zinc alloys, Prof. . H. C. H. Carpenter ; the 
influence of oxygen on copper containing arsenic or anti- 
mony, R. H. Greaves; the nomenclature of alloys. Dr. W. 
* Rosenhain ; poisoned brass, and its behaviour when heated 
in vacuo, Prof. T. Turner; and a paper by Dr. Carl 
Benedicks, of the University of Stockholm, dealing with 
some novel experiments on a zinc-antimony alloy. 

. V* " 

Wb regret to record the death of Mr: Eugene William 
Oates, at Edgbaston, on November . 16, . at' sixty-six years 
of age. Like many other Indian officials, ‘ Mr. Oates, who 
served (chiefly, we believe, in Burma) for thirty-two years 
in the Public Works Department of India, devoted his 
leisure time to the study of the ornithology of the country 
in which he was long resident. His earliest ornithological 
work appears to be a “List of the Birds of Pegu,” pub- 
lished in Calcutta in 1881, and a couple of years later 
appeared his “ Handbook to the Birds of British Burmah, 
&c.,*’ published in London, in two volumes. This was 
followed, in 1898-9. by a ” Manual of the Game Birds of 
India,** which likewise formed two volumes, and was 
published at Bombay. Somewhere about this time he 
appears to have retired from the service of the Indian 
Government, for in 1889-90 his name appears as editor 
of the second edition of Mr. A. O. Hume’s “ Nests and 
Eggs of Indian Birds,** published, in three volumes, in 
London. Ilis knowledge of Indian ornithology led Dr. 
Blanford to select Mr. Oates to write the first tw’o volume.s 
on birds in the ” Fauna of British India,” which appeared 
respectively in 1889 and 1890 ; and later he was (*ngaged 
by the trustees to compile the “ Catalogue of Birds’ Eggs 
in the British Museum,” the first volume of which was 
issued in 1888 under his own name, while in the other 
three* this appears in conjunction with that of Captain 
SaviU* Reid. Mr. Oates’s knowledge of Indo-Burme 
ornithology was very extensive, and his work careful and 
elaborate. 

The committee of the British Antarctic Expedition has 
made an earnest jJublic appeal for further contributions 
towards the support of Captain Scott’s expedition in 
Antarctica. Through ill-fortune, unforeseen expenses have 
been incurred. On her voyage south after leaving New 
Zealand on November 29, 1910, the Terra Nova experienced 
terrible weather, and the damage done to the ship has 
entailed a heavy bill for repairs ; and the cost of new stores 
to replace those lost on this voyage has to be met. After 
defraying these unexpected disbursements the money left 
will be hardly enough to enable the committee to pay until 
the end of March, 1912, the allowances of the wives and 
relatives of the officers and men of Cajptain Scott’s party. 
On these accounts alone the committee must somchovib 
raise more money. In addition, however, it is imperative 
that there should be no delay in securing further funds if 
the honour of first reaching the South Pole is to be 
secured for Captain Scott. The Terra Nova on her 
journeys unexpectedly came across the Norwegian expedi- 
tion under Captain Amundsen, who also is trying to reach 
the Pole. The* committee asks for 15,000/. by December i, 
so that a telegram may be sent before the Terra Nova 
sails south td reassure Captain Scott that the necessary 
funds will .be forthcoming. We agree with the committee 
that it would! * be pitiful if ‘ Captain Scott and his party 
were allowed to fail for want of financial support. We are 
confident that the appeal to the patriotism of our men of 
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wealth will not be in vain, an<? that the honour of this^ 
country in the world of science and exploration will.^be 
maintained by the generosity of the wealthy men at hMtie 
and, the efforts of the men of action pow . in south polar 
regions. Contributions should be seiit to the treasurer, Sir 
Edgar Speyer, at 7 Lothbury, Londoh, E.C. 

The advantage of the application of physiological know- 
ledge to the problems of Egyptfan archsuology is shown in | 
a clever explanation of the origin of the representation of ‘ 
an ancient standard found on the slate palette of King 
Narmer, which was discovered at Ilierakonpolis, in Upper 
Egypt. Tt appears again in a specimen of the twelfth 
dynasty unearfhed by Prof. Flinders' Petrie below the palace* 
of Apries, at Memphis. Dr. C. G. Seligmann and Miss 
M. A. Murray, in the November number of Afai/, point out 
that this curious figure represent*, the placenta, which is 
still, according to Mr. J. Roscoc, held in reverence by the 
Bagand.'i, as it is supposed to contain the external soul of 
the chief, and is hence prcser\§y at his birth. It was 
carried in procession by a special official, because the safety 
of the reigning sover^n Wite believed to depend upon Its 
being carefully preserved. 

In the first part of the Journal of the Royal Anthropo- 
logical Institute for the current year, Prof. A. Keith 
oxaiiiines a collecfion of skulls, princip/^lljr those of Negroes 
from the Congo Free State and Nigeria. - yThese constitute 
four groups : those from Nigeria, the Congo, the Korawp, 
on th'^' frontier of the (lerman Cameroon*, and a group of 
trilws including the l£koi and Kabila of Nigeria, and the 
Fortit and Bongo of the Nile r<*gion. From the present 
distribution of the Negro tribes in equatorial Africa, Prof. 
Keith comes 10 the following conclusions : — 'I'liero has been 
free liuermigration ; in the course of their evolution, the 
tendency of one tril)e has been towards the accentuation of 
one set of characters, of another towards another set. 
Tims the Dinka acquire high stature and narrow heads ; 
the typical Nigerians low stature and narrow heads; the 
Basoko wide, short heads and low stature ; the Bunins 
widf* heads and high stature. Interbreeding may have 
played its part ; but if it had played a great part we should 
hav(* found greater physical uniformity than there is. The j 
inllucncc of Arab blood on these tribes has probably been j 
exaggerated. ■ 

! 

The Bulletin of the Johns Hopkins Hospital , for Sep- i 
tember (xxii., No. ^ 247) contains,, articles on Znbdicl , 

Boylston, inoculator, and the epi^femic of .smallpox in 1 

Boston in 1721, by t)r. Fitz; medical notes on the 

“ Divine Comedy ” of Dante Alighieri, by Dr. Dernehl ; and 
on “ Moli^re and the Physician,” by Dr. k(9din. A new 
department has been created in the Johns Hopkins Uni- 
versity, to be known under the general title ” Art as 
Applied to Medicine.” Its purpose is to bridge over the 
gap existing between art and medicine, and to train a 

new generation of artists to illustrate medical journals and 
books. The instruction given is designed for the needs of 
two classes : (i) for medical students, and (2) for artists. 
The department is in. charge of Prof. Max Brodel, and a 
synopsis of the two courses is given. 

A REPORT by Dr. F. J, H. Coutts, on an inquiry as to 
condensed ' milks, has been issued by the Local Govern- j 
ment Board. It contains much important matter on the 
history, methods of manufacture, compositlbrt, and use of 
condensed milk, with suggestions as to administrative 
control, labelling, &c. Condensed milk occurs as full- 
cream or machine-skimmed, and may be sweetened, 
partially sweetened, or unsweetened. The composition of 
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the different brands varies somewhat ; c.g. in the full- 
cream and fully sweetened the fat . varies f?:om; about g o 
to 13.7 per cent., and the sucrose (generally beet sugar) 
from 37-2 to 41*5 per cent. The condensed 'milks, except 
occasionally in the unsweetened brands, which are sterilised, 
generally contain some micro-organisms (up to" several 
thousand per cubic centimetre), but they show no disposi- 
tion to multiply either in the unopened or in the opened 
tins, as a rule. Diluted condensed milk, however, becomes 
a favourable medium for the growth of bacteria. The 
process of condensation appears to be fatal to fhe tubercle 
bacillus. The importance of condensed milks is fn connec- 
tion with infant feeding. The skimmed condensed milks 
are to be absolutely condemned for this purpose! owing to 
the small fat content. Infants fed on condensed milks 
seem to suffer from more infantile ailments, and the 
mortality is higher among them, than amoplg ^hose fed on 
cow’s milk. As regards cost, the condensed milks are 
slightly more expensive than equivalent amounts ‘of cow’s 
milk and sugar. The labelling of some of the brands is 
very misleading to the poorer and illiterate motkiers who 
principally use them. It is suggested that the skimmed 
brands should be labelled as unfit for infant feeding, and 
that some declaration of the content of fat and of sub- 
stances foreign to milk should be obligatory on the labels. 

A SIGNED portr.nit, accompanied by a memoir, of the late 
Mr. G. 11 . Vrrrall, the distinguished authority on British 
flies, forms the chief feature in the November number of 
The Entomologist* s Monthly Magazine, 

In referring to his bird-marking, experiments in the 
November number of British BifdSt Mr. Witherby remark.s 
th.at ” the number of birds marked has steadily increased 
until this year the splendid total of just 9500 has boon 
re.ached. In the first year of the inquiry only 2200 rings 
wore used, but in the- next year 7900 were placed, so that 
the number of birds ‘ ringed * by the readers of British 
Birds now amounts to nearly twenty thousand.” The large 
increase in the number of rings implies, of course, increased 
expenditure, to meet which additional contributions are 
nliciled. 

In its report for the year ending June 15, 1911, the 
N’orlhumberland Sea-fishories Committee gives a summary 
of the results of the '^experiments in marking fish and 
crustaceans which have been carried on locally during the* 
last few years, together with .tables and charts. The 
(;.\|)erinicnts in breeding lobsters show that an abundant 
uipply of absolutely pure sea-water is e.ssontial to success ; 
and it is jj;j.t6rcsting to note that during the year one of 
the oflloiats had tho. opportunity of observing a lobster 
during’ the process of shell-changing. Experiments on Holy 
Island show that a vast area is available for the culture 
of mussels, to be used either as bait or food ; and observa- 
tions are also recorded on the spawning of cod. 

To Naturwisscnschaftliche Wochenschrift for October 29 
Dr. A. Kobelt contributes a ;long article on the physio- 
logical origin of markings and colour in the animal 
kingdom. Attention is directed to the' .prevalence of pig- 
ment in the neighbourhood of the great sensory and nervous 
structures, as cxempHfied by the dorsal stripe of many 
mammals and some lizards, .the dark lateral line of fishes, 
the frequency of dark markings on the muzzle, and especi- 
ally the concentration of colour in the eye and its neigh- 
bourhood. The hue of the grou^-cotour of animals is 
attributed by the author to the existence of an equilibrium 
between the effects of light-stimulus ^ and the influence of 
the sense-organs, which leads to an equality in, and a larg<^ 
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increase of, the sensory cells. Disturbance of this equality 
i;|ivcs rise to colour-markings. Apparently Dr. Kobclt does 
not believe in protc<?live coloration. 

The Purdue University Kxpcrinient Station has taken 
a leaf out of the business man’s book, and freely advertises 
its results among tarmers. The Bulletins, a number of 
which are to hand, arc written in a manner likely to 
attract, and demonstrate that the yield of maize can be 
considerably increased on the ordinary farm without a 
great expenditure, but solely by the adoption of improved 
varieties or better fertilisers. New crops have been intro- 
duced, and improved and more economical rations have 
been drawn up for dair\' stork. 

We have n'ceived from the United States Department 
of Agriculture, Bureau of Bntomology, catalogue by E. R. 
Sasscer of recently discovered Coccidaj and by D. Moulton 
of the North American Thysanoptera, and also an anno- 
tated bibliography of the Mexican cotton-boll weevil by 
F. C. Bishopp. Publications of this type are extremely 
valuable in enabling investigators to find their way through 
the appalling number of entomological publications that 
an? put out at a rate probably unequalled in any other 
subject. 

I'he \ational Geographic Magazine for September is 
largely devoted to two studies of Troglodytes, one by Mr. 

F. E. Johnson describing those of southern Tunisia, the 
second by Miss E. H. Brower the cave-dwellers in Cappa- 
docia. Some French ofliccrs divide the Tunisian Troglo- 
dytes, whose presence in that region is noted by the 
historian Sallust into three groups : those living in excava- 
tions in the ground, those occupying caves or holes in the 
hillside, and those living in houses superimposed one upon 
tlie other, the higher chambers being reached by precarious 
staircases or stones projecting from the walls. The Troglo- 
dytes in the Uskub Valley in Asia Minor occupy holes 
excavated in curious rock cones. Prof. Sterrett, of Cornell 
University, who has studied them, believes that this form 
of dwelling dates so far back as the llittite period. Both 
these accounts 01 two remarkable races are illustrated by 
.. series of admirable photographs. 

In the Zeitschnft der GcselUchafi fur Erdkunde (No. 7) 
Dr. A. Riihl discusses the part played by isostasy in the 
formation of peneplains. He considers that when an 
elevated land mass is subjf’ctod to long-continued erosion 
the isostatic equilibrium is destroyed, and as a result, after 
a greater or less period M time, a new upward movement 1 
will take place, but to a less exlent than originally. Local 
conditions will determine at what stage these isostatic 
movements will occur. The development of the earth’s 
surface would not be a continuous operation, but rather 
one strongly^ periodic in character in which short periods 
of active orogenetic and epeirogenetic movement would | 
be succeeded by relatively long periods of erosion. | 
Orogenetic movements occurring would cause fracturing of 
the earth’s crust, and eroding agencies would becomr- ■ 
active, removing material and redepositing elsewhere. 
This will destroy th^ isostasy, and sooner or later a warp- 
ing or tilting of the whole land mass will occur. 

Part iii., vol. xU., of the Records of the Geological 
Survey of India contains the usual annual statistics of the 
mineral production of India, the year here dealt with being 
1910. Upon the whole, the production is just about 
stationary, the value the output showing an increase 
only of some i2,oooZ., whilst jts total is 7,700,000/. The 
principal item, as before, is coal ; the total output is just 
over 12 millions of ton.s, showing an increase of about 
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177,000 tons over 1909 ; on the other hand, prices h;ive 
fallen again to about what they were before the boom of 
1907-^5, and may be looked upon as at about a normal 
I level. The industry is evidently in a sound condition ; the 
I output per miner shows a satisfactory increase, and ex- 
ports have gone up and imports have gone down by 43 
and 36 per cent, respectively. Owing to the above- 
noted fall in price, the value of the coal output in 1910 
>5 324,321/. lower than in .1909; but, as explained, tliis is 
j a healthy symptom so far as the coal industry is concerned. 

The next most valuable output on the list is that of gi»ld, 
j which is practically stationary at 2,200,ooof. These two 
I minerals are by far the most important amongst Indian 
‘ mineral products, accounting for about three-fifths of the 
total value. The production of manganese ore shows 
fair increase, the total for 1910 being just over Soo.ooo 
tons ; prices were also rather better than they wore in the 
previous year, so much so that whilst the quantity pio- 
duced was increased by 20 per cent., its value was incrca<;*-d 
by no less than 40 per cent. The production of both mir 
and petroleum has fallen off during the year under revif w. 
Upon the whole, it may be said that^ whilst not chronicling 
any brilliant results, the statistics before us show a steady 
progress in the mining industry of our Indian Empire. 

The excessive rains of Saturday and Sund.ay last have 
occasioned considerable and extensive floods at many places 
in the south and cast of England, and in Kent and .Sussex 
a great deal of land is under water. The Weather Report 
issued by the Meteorological Ofllcc fur the week endinjj 
November 18 shows that the total rainfall for the period 
was largely in excess of the average over the entire 
kingdom. The heaviest falls occurred in Scotland and 
Ireland, where in parts the rainfall for the week was about 
three times the average amount. Falls of more than an 
inch in twenty-four hours occurred in all parts of llie 
kingdom ; and at Worthing the measurement for the three 
days ending November iS was 3-27 inches. The autumn 
rainfall for the eleven weeks commencing with Septt^mber 
is now in excess of the average in all districts except 
I the north and west of Scotland, the north-cast of England, 
j and the Midland counties. 'Fhe greatest excess for the 
I autumn is 3-00 inches in the Channel Islands, which is 
\ followed by 2-85 inches in the south of Ireland aiid 2-73 
: inches in the south-east of England. The greatest 
; deficiency of rain since the commencement of the year is 
6-56 inches in the Midland counties, where the aggregate 
fall, so far, is only 16*53 inches. The temperature Iasi 
week was largely in excess of the average in all the 
English districts, the excess amounting to nearly 5*^ in the 
cast of England. The duration of bright sunshine was 
generally deficient. 

The meteorological chart of the North Atlantic for 
November issued by the Deutsche Scewarte gives an 
interesting account of a hurricane experienced on July 12 
in the South Atlantic, near lat. 30® and long. 30°, by 
four out ot five sailing vessels which left Chilian ports 
between May 17 and June 14, the tracks of which are 
laid down for the whole voyage to the English Channel. 
It is noteworthy that the storm occurred with a relatively 
high barometer; the .synoptic charts drawn for July 10-13 
show that a shallow depression lay over the coast of central 
Brazil on July jo, and that on the following dtiy it had 
divided into two parts, the centre of one being on the 
coast in 20° S. and the other in about 26° S., long. 39® W. 
From the chart of July 12 it appears that the two systems 
had coalesced, ard had travelled in a south-easterly direc- 
tion. The atmospheric conditions are considered to be very 
striking (notwithstanding that it was the southern winter). 
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Ihe inoi'*' so as tlio disturbance proceeded from the somc- 
vliat low latitude of 20® S. 

The marine turbine speed -reducing gear fitted by the 
Westinghouse Company, of Pittsburg, to the United States 
collier Neptune is described in The Engineer for 
November 17. This is a modified form of the Mclville- 
Macalpinc gear with double-helical pinion and spur wheel. 
The power transmitted is 4000; the pinion keyed to the 
turbine shaft runs at 1250 revolutions per minute, and the 
screw shaft at i30~-a reduction of nearly 10 to 1. The 
pinion shaft is not carried in rigid bearings, hut is borne 
in a long sleeve, which is provided with three hydraulic 
pistons above and three below. The movement from the 
central position is trifling — two or three thousandths of an 
inch — but the liquid torrection gives the gear .a certain 
amount of elasticity, reduces shock and noise, and conduces 
to the sweet running of the gear. The Neptune has given 
great satisfaction on its trials. 

With the view of .ascertaining the resistance of rein- 
forced concrete strong-rooms to attack by oxy-acctyicne 
blow-pipes, tests were recently made on a slab prepared 
by the Indented Bar and Concrete Engineering Company, 
;>f Westminster. The results are described in The 
Engiticer for November 17. The oxy-acetylene blow-pipe 
was applied to the slab for twenty-four minutes, at the end 
of which period, after much raking out of the resulting 
glas-? foriiKjd by the fusion of the sand, and accompanied 
by a deafening roar from the blow-pipe, a hole 3*5 inches 
in diameter was made through the slab. Whenever a steel 
bar was met the metal-cutter, i.e. a stream of pure oxygen 
directed on to the white-hot steel, was brought into action, 
and the steel instantly fused away. The concrete was the 
material which gave the trouble, the metal-cutler being 
powerlec;; to .act upon it. The same thickness of steel of 
nnv grade rould not have resisted the metal-cutter longer 
(Iian about four minuter. The test slab was 6 inches 
thick ; 0.55 cubic foot of oxygen and 0-45 cubic foot of 
acetylene were ronsunied in the test, whic||i clearly is 
Nir«jnglv in favour of reinforced concrete as contrasted with 
steel." ’ 

A COPY of the Year Book for ion of the Indian Guild 
ol Science ;iiul 'Pt'chnology has been received. 'I'hc object 
of the guild is to cooperate in promoting the knowledge 
and application of pure ;uid technological science in India 
with a view to the improvement of the methods of economic 
production and the amelioration of the sanitary condition 
of the people. Prof. Srnithells, F.R.S., is the general 
Ijresident of the guild ; and among the list of patrons wc 
notice the names of Sir Henry Roscoe, F.R.S., Sir William 
Ramsay, K.C.B., F.R.S., and Prof. O. N. Witt. The 
year book runs to 135 pages, and contains an oflicial re- 
port of the annual general meeting, held on December iq, 
1010, of the activities of the various sections, and the 
speeches at the annual dinner. In addition, a number of 
srientiric articles, many of them concerned with pressing 
Indian problems, are included. Altogether the guild, which 
is only in the third year of its existence, has entered upon 
a can or of great usefulness. 

Messrs. Nkwton .and Co., 3 Fleet Street, E.C., have 
just issued a .supplementary list of lantern-slides, in which 
several -sets of ^slides of scientific interest arc included. 
.Among these subjects are remarkable examples of achieve- 
ments of photography, pictures taken by Prof. R. W. 
Wood with ultra-violet and infra-red rays, photographs of 
snow crystals taken by Mr. W. A. Bentley, wild flowers, 
glaciers, and other scenes in Switzerland, and architec- 
tural hygiene. 
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OVR ASTRONOMICAL COLUMN. 

' The SpECTRiJiM of Brooks's Comet, 1911c. — ^With the 
three-prism slit spectrograph (No. iii.) and a small 
objective-prism spectrograph of 10 cm. focal length, both 
attached to the Pulkowa 30-inch refractor. Prof. Belopolsky 
secured snvc'ial photographs of the spectrum of Brooks V 
comet during October. Fight hours’ exposure with the 
slit spectrograph on October 4, 5, and 6 showed the bands 
473 itAt and 431 /4/i clearly, and others faintly; in eadi 
case the several maxima in each band were measured, and 
the wave-lengths are given to six figures. Measures of 
the radial velocity of the comet gave -1-15 kin., agreciru; 
with the ephemeris. 

W ith the smaller spectroscope monochromatic images ot 
the comet were found at 560, 516, 473, 405, and 388 
each image being sharply defined on the side ; special 
measures gave the values 388-36 fifA and 387-52 Band'- 
in the continuous spectrum extended from 420 to 421 /4/u 
and from 402 to 405 fi/i. On October i the bands wer** 
equal in intensity, but on October 10 that at \ 388 wa-; 
the brightest; this band only gave a faint trace of the tail 
{Asironomische NachrichteUt No. 4535). 

Tiiii Chemical Umiy of the Cosmos. — In the rurreiu 
number of Scientia Prof. Fowler has an interesting articl«' 
which he sums up the evidence showing the cliemic 

I unity which exists among all the bodies of the visible 
universe, so far as our present means permit us to examine 
them. Kant and Laplace suggested such a unity; but it 
was not until KirchhotT and Bunsen, in 1859, supplu^d th»‘ 
key which opened up to us celestial spectrum analysis 
that the suggestion could be practically tested. Several 
factors still interfere in many cases with the proof of 
absolute coincidence of wave-length in comparing radia- 
tions in difTercnt spectra, but Prof. Fowler believes that 
all celestial spectra will sooner or later come within th** 
scope of laboratory reproduction. Most of the strong lines 
in tluj solar spectrum an.* already origined, and the sur. 
has been shown to take its place in an orderly sequenn 
of stellar forms. 'I'hen, again, the study of lln' various 
elements, under varying laboratory conditions, iiiitiatcd b\ 
Sir Norman Lockyer, has provided us, so far as the main 
variations in celestial spectra are concerned, with te*Tcstria! 
parallels for the stellar dep.artures from tlie sun’s spectral 
features. 

Sun-spots and Flocculi in ioio.--In addition to the 
values for Dere nber, 1910, No. 12, vol. i., of the Uolctin 
Mensuel del Ohservatorio del Ehro contains the r6sum& of 
the .solar and meteorological observations made during 
IQ 10. The spot areas were low throughout the year, and 
no spots were rccord(?d at all in August, September, and 
Dct'cmbcr. 'I'lie reduced area for spots, in both hemi- 
spheres for the whole year, was 165 millionths of the solaj 
hemisphere, and for flocculi the analogous value was 401 
hundred-thousandths, the ratio between the two being 24 3 
Taking the hemispheres separately, the values for the 
northern was 42, .and for the southern 123, millionths for 
spots, and 114 and 287 hundred-thousandths for flocculi. 
The m^an heliographic latitude of spots was 10- 1, and fo:- 
flocculi 10-2. During the year there were 301 groups of 
flocculi occurring with spots and 525 occurring without, 
and the tabul.ated summary show.s that those groups occur- 
ring with spots were decidedly of a more compact character 

! than tho.sG occurring without. 

AstroGraphic Catalogue, Perth (W.A.) Section. — li^ 
the preparation of the International Astrographic Cata- 
logue the section dec.— 31® to —41° was allotted to th.- 
Perth Observatory, West Australia, which has just pub- 
lished the first volume of results. The complete mcasuiTv: 
will occupy thirty-six volumes : and the pn^sent i.ssue, tlv* 
first to be completed, is vol. iv. The method of work i- 
briefly explained by Mr. Cooke, but a general introduction 
will appear later. It is believed that the f.ainlcst stars 
shown on the centre of the Perth plates are of about 
mag. 11-5, those at the extreme corners 10-5; and the 
present volume contains the measures of the rectangular 
coordinates and magnitudes of 13,636 star images between 
R.A. i8h. to 2411. on plates with centres in dedinatio!'. 

• - 32 ® 
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THE CASE-HARDENING OF STEEL. 

'"pHE autumn meeting of the Iron and Steel Institute 
^ was to have taken place in Turin, but unfortunate 
circumstances rendered this impossible. None the less, a 
series of important papers by Italian authors were pre- 
sented — and taken as read — at the meeting held recently 
in London. Most of these papers were of the nature often 
met with at foreign meetings of this institute — i.e. records 
of metallurgical resources and achievements of the country. | 
On this occasion^ however, two Italian papers of a different j 
character were laid before the institute. These deal with 
the case-hardening of steil, and are both from the pen of ; 
the well-known Turin metallographer Prof. F. Giollitti, 
whose name proclaims his close relationship to the present 
Prime Minister of Italy. 

The two papers in question are entitled “ On Case- 
hai'dening by Means of Compressed Gases” and on a 
•• New Industrial Process for the Case-hardening of Steel.” . 
The striking fact brought out by these papers is that the 
Italian metallographers who have worked on this subject ! 
have evolved order out of chaos by treating the whole , 
question as one of physico-chemical equilibrium between 
the various solids and gases present during the process. 

Ir is to be regretted that Prof. Giollitti did not carry out 
his avowed original intention of giving a detailed summary 
of the more important researches on this subject conducted . 
by him and his collaborators at Turin, but the mere 
bibliography of some fifteen memoirs is sufficiently 
impressive. The results of those researches are, however, 
summed up by the author in his present paper in a scries 
of conclusions which are very definitely laid down. If W'c 
may accept Prof. Giollitti ’s statement that his views are 
fully established, the fundamental facts of case-hardening 
are as follows : — 

(1) Solid carburising agents, without the intervention of 
gases, have only a slight action. 

(2) The specific effect of nitrogen is very weak, and only 
in the presence of cyanides, ferrocyanides, &c., does the 
effect of volatile nitrogen compounds become marked. 

(3) The specific carburising effect of carbon monoxide is 
enormously greater than that of any solid cementing agent. 
Pure carbon monoxide carburises iron at all temperatures 
between 700® C. and 1300® C., and it produces a greater 
depth of carburisation in a given time than any other 
carburising agent. Both the depth and intensity of the 
cementation can be accurately regulated, as they are 
governed by equilibrium conditions, which can be definitely 
ascertained and adhered to. 

(4) The use of carbon monoxide as the principal cement- 
itig agent makes it possible to obtain softer and better 
graded cementation than is obtainable by other means. 

The new industrial process which Prof. Giollitti bases 
on his experimental results is, in effect, a specially 
mechanically arranged furnace, which makes it possible to 
charge and discharge a vertical muffle with the articles to 
be case-hardened in a very short time. So soon as the 
muffle is charged with the steel, which is introduced at a 
red heat, the remaining free space of the muffle is filled 
with hot granulated carbon, which, the author tells us, • 
(lows into the interstices like a liquid. Then a current ; 
of carbon monoxide or of dioxide is passed in at a 
measured rate for a definite time .nnd at a measured 
temperaturo, and any desired degree of hardening can be j 
obtained. The effect of the direct contact of the steel with ’ 
the solid granular carbon appears to be the production of 
a thin outer skin of very highly carburised steel, while the : 
effect of the gases gives a less highly carburised region ; 
extending for some depth into the metal. In the Giollitti ; 
muffle it is possible to withdraw the solid granulated 
carbon at any desired stage, and to continue the cementa- j 
tion with the gas alone, merely leaving enough carbon in 
the muffle to secure equilibrium of the gases (CO and CO,) I 
with solid carbon. Tables of analyses are given which j 
show that the result of such treatment is somewhat to | 
lower the carbon concentration of the extreme outside layer ' 
and to reduce the carbon concentration gradient inwards j 
to almost any^ desired extent. This treatment, therefore, j 
removes the risk of cracking and shelling which arises j 
from the rapid changes in carbon content which occur in 
articles case-hardened in the ordinary way, and more | 
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especially by the use of cyanides or ferrocyanides. By the 
new method it is .claimed that cementation of very great 
depth can be safely obtained, even with special alloy steels, 
which tend to become ” rotten ” on the surface when cased 
by other means. Whether the Giollitti muffle and method 
will realise all these expectations practical experience 
alone can show, but there is no doubt that these Italian 
investigators have thrown a flood of new light into a 
formerly obscure region of steel metallurgy. 

The character of this new light is perliaps more clearly 
shown, so far as the scientific point of view is concerned, 
in the paper by Giollitti and Carenvali bn case-hardening 
in compressed gases. The work described in this paper is 
based on the researches of Schenk on the equilibrium of 
the systems consisting of Fe, C, CO, and COj, ; Fe, Fe.,C, 
CO, CO3; Fe, FeO, CO, CO,, and other systems con- 
sisting of the mutual compounds of the elements iron, 
carbon, and oxygen at various temperatures and pressures. 
The experiments ©f 
the present authm^s 
were conducted ’ oy 
means of a small 
electric resistance 
furnace placed in- 
side a steel cylinder, ^ 

and partially filled .. ^ n 

with both granular 
carbon and stet'l 
specimens, into 
which compressed 
carbon dioxide was 
fed at known rates. 

The authors found, 
in general, that th«' 
rate of cementation 
increased with the 
pressure employed, 
hut they also found 
that when certain 
pressures were ex- 
ceeded, in spite of 
their intimate con- 
tact with incan- 
descent solid carbon, 
the surfaces of the 
steel speciji^ns bc*- 
came thicloPf coated 
with oxide, although 
vigorous cementa- 
tion had taken place 
in the metal imme- 
diately beneath the 
oxide layer. Thus 
they sliow the 
photomicrog r a p h s 
which are repro- 
duced in Figs. 1 
and 2 ; in No. i we 
see the section of 
the region of a 
carbon steel close to 
the surface, which 
was covered with a thick layer of oxide, and the highly 
carburised nature of the steel close to this surface is at 
once evident. In No. 2 we see the section of an alloy steel 
(in this case a nickel-chrome steel) which exhibits an 
altered, highly carburised layer close to a deeply oxidised 
surface ; the magnification in both cases is 65 diameters. 

In the case of chrome-steels such a paradoxical result 
had already been observed by Charpy, who expressed his 
results by stating that apparently in the action of carbon- 
monoxide on irbn-chromium alloys the two metals behaved 
independently, the iron becoming carburised, while the 
chromium is oxidised. The present authots show that such 
an opinion is not justified ; the explanation of the apparent 
paradox lies in the equilibrium conditions of the systems 
referred to above.' For every temperature and concentra- 
tion there is a critical pressure above which oxide, as well 
as carbide, of iron is present in equilibrium with CO, 
COg, and^ C. The addition to iron of a baser metal, such 
as chromium or manganese, lowers this critical pressure 
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until — in certain alloys — it falls below the ordinary atmo- | 
spheric pressure, ^nd oxidation as well as cementation 
takes place. On the otlier hand, the addition of a | 
** nobler ** metal, such as nickel, raises the critical pressure 
and allows of the use of gases under higher pressure's for I 
cementation without risk of spoiling the articles by surface j 
oxidation. Two interesting conclusions are drawn by the 
authors. The first is that for a given steel there is a 
limiting pressure for cementation, bjr means of carbon- 
carbon-monoxide mixtures, beyond, which surface oxidation 
sets in. The second is that in the ^ase of chromium alloy ! 
steels the pressure of CO and vCO, must be diminished | 
below atmospheric to allow of Oementation without oxida- 1 
tion. Since it is only the partial pressure of these gases, I 
however, which 'comes into effect, this diminution below ; 
atmospheric pressure can be produced hy simple dilution. I 
It follows, and the authors describe an experimental verifi- | 
cation, that in tluMse circumstances' ' oxidation can be \ 
avoided by diluting the stream of “ cementing ** gases (CO ■ 
and CO3) with air. • The oxygen, of course, combines j 
with the "gran ulatedckrbon in the furnace to form CO and i 
CO2 in the proportions required by the equilibrium con- I 
ditions, while the remaining nitrogen acts as a diluent and | 
produces the desired effect. I 

We have here a series of remarkable deductions and ! 
experimental verifications of facts which appear almost ; 
incredible to any steel-worker not conversant with the 
theory of physico-chemical equilibria ; indeed^ the practical 
man will probably find it difficult to believe them until he 
has tried for himself. None the less, there is here a basis 
for the rational and scientific conduct and control of a 
process hithc'rto largely based on rule of thumb.** I 

W. Rosenhain. 


THE INSTITUTION OF ENGINEERS AND 
SIIIFBUILDKRS IN SCOTLAND.^ 

'HE annual volume of the Transactions of the Institu- 
tion of Engineers and Shipbuilders in Scotland, which 
at the close of the session 1908-9 had 1050 members upon 
its roll, contains several valuable papers. The president, | 
Mr. C. P. Hogg, in his address, after passing in rapid 
review some of the outstanding developments in engineer- 
ing during the past 100 years, directed attention to some 1 
of the problems of the future ; in his opinion the nineteenth | 
century demonstrated how to utilise the forces of nature, • 
while the problem of the twentieth century wifi be how | 
to do so eflicicnlly. 1 

Mr. C. .\. Ablett in a paper on electrically driven re- 
versing rolling mills described in detail the llgner system, 
in which the power, supplied under very economical con- i 
ditions by a steam turbine or a gas engine, is applied to i 
drive a reversing mill. 'I’he mill motor is a direct-current I 
shunt-wound machine ; interposed between it and the 
source of power supply is a fly-wheel converter set in 
order to provide a system by which the mill motor may 
be started, stopped, reversed, and kept under control in 
regard to spf'^d without loss of .energy, and at the same 
time to enable a control ^apparatus of reasonable 
dimensions to be employed. The electrical equipment of a 
36-inch cogging mill at Osnabriick was described as an 
example of this system, and the paper was illustrated by 
a series of drawings and photographs of the plant ; especial 
attention was given to the flexible coupling between the 
fly-wheel and the electrical machines of the converter set. 

In the discussion on this paper Mr. T. B. Mackenzie 
expressed the opinion that German steel makers were able 
in many cases, owing to their skilful utilisation of waste 
energy, to roll their steel at lower rates for power than 
usually obtained in this country ; he believed that in the 
steel work.s of the future there would be no reciprocating 
steam engines employed — the whole of the power needed' 
would be generated by gas engines in a central station 
and distribyted electrically to the various mills* 

In a paper by Mf.^^A. Melville, the “ Simplex *’ method 
of concrete pile foundations was described the essential 

V \ 1 natitulioii of Engineers and Shipbuilders in Scotland* 

Voi. nil. Fifty-third session, iooq-io. Edited by the Secretary. Pp. xxxti+ 

429 (Glasgow : The Institution, 1910.) 
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principle of this system was the driving into tlie ground 
of a 16-inch diameter steel tube closed at the lower end 
either by a loose point or a pair of hinged jaws, which 
open when the tube is eventually withdrawn and permit 
concrete, either plain or reinforced, to be passed through, 
filling up the entire space originally occupied by the tube 
simultaneously with the withdrawal of the latter from 

the ground. This system has ■ now been extensively 

employed in the United States, and is rapidly coming into 
use in this country; the cost was stated to be about 
2s, 6d. per cubic foot of pile when no reinforcement was 
used. 

The important problem of the design of surface con- 
densers, more important than ever since the introduction 
of the exhaust steam turbine, was dealt with in. a paper 

by Mr. R. M. Neilson, who stated that empirical methods 

must be abandoned, and the area of cooling surface calcu- 
lated in a rational manner so us to allow a given vacuum 
to be guaranteed under given conditions. The author pro- 
ceeded to work out a scheme for the design of condensers, 
allowing for the varying conditions found in practice, and 
then offered a series of valuable suggestions as to the 
most profitable lines on which experimental research 
might in the future be conducted. In the discussion Prof. 
Mellanby directed attention to Dr. Stanton’s researches 
into this problem, and Mr. Weir pointed out tha^t in a 
condenser for a turbine-propelled torpedo-boat he was able 
with a vacuum of 28*7 inches to secure a condensation of 
27 lb. per square foot of cooling surface. 

Other papers published in this volume are steamship 
repairs by electric and autogenous welding, by Mr. H. S. 
Younger, descriptive of processes b}’ which repairs can be 
carried out either by electric weldings or by means of the 
oxy-acctylenc process on damaged material so as to make 
it serviceable again ; some tests on board ship to ascertain 
the water consumption of engine-room and deck auxiliaries, 
by Mr. C. F. A. Fyfe; and Prof. Mellanby’s description of 
a now e.Kperi mental steam engine at the Glasgow and West 
of Scotland Technical College. T. H. B. 


TICKS. 

''PIIK rapid .advance that has been made in recent years 
^ in scientific and medical knowledge with regard to 
diseases caused by parasitic Protozoa and other micro- 
scopic organisms has had the secondary result of directing 
attention to the insects or other invertebrate animals whicli 
are often the agents in the dissemination of the disease- 
causing parasites. Mosquitoes, tsetses, and other biting 
flies, fleas,, and other ectoparasites are now being collected 
eagerly and. studied earnestly in all parts of the world, 
less perhaps by professed zoologists than by medical men 
and others^, to whom the pr.actical importance of these 
pests is a greater Stimulus to investigation than the purelv 
scientific interest which the creatures may possess in them- 
selves. Hence special attention has been directed to the 
various groups of blood-sucking arthropods so soon as 
their connection with particular diseases has been mad«^ 
known. Mosquitoes were the first to come into promin- 
ence when their connection with malaria was discovered ; 
then biting and especially tsetse-flie^ when their rdlr 
in disseminating trypanosomiases of animals and human 
beings was made kiiown ; and next fleas have been the 
subject of close study, when their relation to the spread of 
plague became apparent. There remain three important 
groups of ectoparasites : ticks, lice, and bugs. It is wfll 
known that' ticks play a considerable part in spreading 
diseases. /Tn human beings, African relapsing fever 
caused by a spiroch£ete transmitted by a tick ; hence its 
popular name of “tick-fever.** In animals, various deadly 
diseases, known collectively as “ piroplasmoses, ’* becaus** 
caused by a minute blood-parasite belonging to the genu^ 
Piroplasma, or allied genera, are known to be transmitted 
by various species of ticks; such arc the “ red-water ** or 
“ Texas-fever ** of cattle, and similar diseases of horses, 

^ “Ticks, a Monograph of the Ixodoidea,” Hy G. H. F. Nuttall, C. 
Warburton, W. F. Cooper, and h K. Robinson. Part i., Bibliography of 
the Ixodoidea, by G. H. F. Nuttall, L. K. Robinson, and W. F. Coop^ - 
Price 6 s. net.^ Part ii., by G. H. F. Nuttall and C. Warburton. Price 
net. ((Cambridge University Press, 19x1.) 
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dogs, and other domestic animals in various parts of the 
world. 

For the medical or veterinary practitioner, who cannot 
Iv expected to be an expert in every branch of science as 
well as in his own art, it is of the liighest importanct? that 
the scientific knowledge of the ectoparasites that are likely 
to disseminate diseases should be brought together and 
summarised in such a manner as to be accessible to those 
whose vocation brings them into contact with these pests. 
Fxhaustive monographs of the various blood-sucking in- 
vertebrates are of the greatest practical as well as scientific 
value. The work under review is the first attempt to deal 
in this manner with ticks, a soincw'hat repulsive group of 
arachnids which has attracted (he special attention of but 
few professed naturalists, and of which the literature, 
though considerable in bulk, is extremely scattered, and 
much of it inaccessible. Consequently, experts on this 
group have been rare, and the identification of a species 
has often been a matter of extreme difficulty. 

The main results of the labours of Prof. Nuttall and 
his colleagues will be to collect together all references to 
works dealing with ticks, and to give accurate descrip- 
tions, accompanied with illustrations, of every valid species 
<.‘f tick in such a way that it will be possible for anyone 
in any part of the world to identify a tick, of a species 
already known, by aid of this monograph. The under- 
taking is therefore one which, if successfully carried out, 
will fill a great gap and render an important service. 

The first two instalments of the monograph are before 
us. Part i. contains the bibliography of ticks, which 
covers 68 quarto pages of references. The bibliography is 
printed only on one side of the paper, so that those who 
wish to keep it up to date can cut it up and make a card- 
ratalogiie of it. Part ii. contiains two sections, the first 
dealing with the classifications of ticks, the second with 
the genus Lxodes, Latreille, 1795, of which fifty-one valid 
species are recognised. Following the descriptions of these 
species, of which all but two are accompanied by illustra- 
tions, are notes on the geographical distribution, on 
doubtful species, and on the biology of Ixodes, and a 
'iynonymic list of condemned and doubtful species, together 
with a list of the collections in which the types arc to be 
found. 

A detailed criticism of this work could only be under- 
taken by an expert writing for experts. We note, liow- 
ever, that the bibliogr.aphy seems to contain a great many 
references to works, ancient and modern, which are little 
more than literary curiosities, and it would, we think, 
have been useful to separate the chaff from the whe.at by 
indicating in some way those references which advance the 
scientific knowledge of the group and are to be taken 
seriously. For our part, are sceptical as to the utility, 
in a work of this kind, of references to the opinions of 
Aristotle, Pliny, .and Moses. The f,act that the ancients 
believed ticks to be without an anal .aperture may be an 
interesting “ tit-bit,” but it is not of much v.alue, scientific 
or practical, to those who wish to study ticks at the present 
day. The illustrations are good and very cle.ar, and the 
work seems singularly free from misprints. Prof. Nuttall 
has a curious fancy for using inverted commas, in some 
cases not for quotations, apparently, but for familiar ex- 
pressions, such as ” rattled like pe.as ” or ** put in the 
w.av of finding th^ir food if the^c arc quotations wc do 
not^ rf‘cognise them, nor are we put in the way of finding 
their source. 

A work of this kind tends, by aiding investigation and 
discovery, to hasten the advent of the period when it will 
itself iv- out of date. It makes it easy for anyone to 
rt)IIect ticks, to identify them, and to discover and "describe 
new speries ; bence long before it is completed it will prob- 
ably reouire supnlements. The study of these parasites, 
interesting not only to the practical man, but also to the 
n.atiiralist.^ as remnrkabli> instance*? of adaptation to a 
mode of life which is peculiar, if to ourselves unolcasant, 
will be gr^nflv advanced bv the publication of this mono- 
graph : n id both el. asses of investigators will owe a debt 
of gratitude to the labours of Prof. Nuttall and his 
eollahorators for raising ibe scientific knowledge of ticks 
to .a plane in which rapid progn.'ss is rendered possible in 
the future. 
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SEISMOLOGY AT THE BRITISH 
ASSOCIATION. 

Y'lT’E have bclore us the sixteenth report of the Scismo- 
logical Committee of the British Association. There 
may be reasons why this particular report should be known 
as No. 16, but for those interested in scismological litera- 
ture such a title may be misleading. As a matter of fact, 
this association has published fifty-two annual reports 
about earthquakes, some of which, like those by the late 
Robert xMallct, are reference works for all who arc students 
of seismology. 1 direct attention to this matter as an 
indication that Great Britain has not been behind in in- 
vestigations relating to earth physics. In certain direc- 
tions it is far in advance of many others. 

I The first fact to be gathered from this report is that the 
British Association, in its ende.avour to • make a seismic 
survey of the world, enjoy tlie cooperation of about sixty 
stations, which are fairly evenly distributed ov»r rbe 
surface of our earth. It is remarkable to note that coloni.-il 
Governments, and particularly cable companiis, h.-iv*- 
established observing stations on many oceanic islands, a>, 
for example, at Cape Verde, Ascension, St. Helena, 
Fernando Noronha, Mauritius, Seychelles, Cocos, Fiji, and 
other places. On March 28 this year the T.egislativ** 
Council of Bermuda passed a “ Seismographic .\ct ” 
enabling the Board of Public Works to purchase and main- 
tain instruments for recording earthquakes. Other colonial 
Governments have taken similar steps ; whilst the Fngli^li 
Government gives direct assistance to an Internation.-il 
.Association w’hich has its headquarters .at Strassburg. An 
item of considerable interost in the report refers to l)oiibl*- 
and Multiple Earthquakes, about which we read tb** 
following : — 

” Attention lias frequently been drawn to the fact that 
an earthquake as it radiates may cause a collapse of strata 
which is in an unstable condition, and thus give rise 10 
one or more secondary disturbances. The gre.at * arth- 
quakc of Lisbon in 1755 gave rise to secondary shocks in 
I England, Ireland, and probably in many other cinintrievi. 

I In the volume containing Physical Observations made in 
: the .Antarctic Regions in 1902-3, published under the super- 
intendence of the Roval Society, p. 02, 1 gave illu.st rat ions 
of secondary earthquakes the genesis of whicli corn spond» <1 
in time with the arrival of two particular phases of primary 
. disturbances. That the third phase or the large waves ef 
a seismic disturbance as they travel round the world, 

■ causing the crust of the same to rise and fall like .'i raft 

an ocean swell, should give rise to one or moi'f 

■ secondary dislurhances is not surprising. Farther than 
this, any of the latter which may be greater or less than 

; their parent m.ay in turn becomo the originator of farther 
settlements. One megascism may therefore cause a relief 
: of seismic strain throughout the world.** 
j Of multiple earthquakes a number of illustration.s are 
I given. If the interpretation put upon them is correct, it 
1 means not only a help to tliose who wish to analyse 
i seismograms, but a considerable advance in our knowledge 
of what is taking place beneath our feet. A shake in one 
place means a shake in many, and it may be added that 
the foci of these are probably in that region where cooling 
is taking place most rapidly. 

In another section of the report wo read about the 
” Synchronism of seismic activity in different regions.” 

, For example, it is found that during the last 300 years the 
i times of activity in Italy, although separated from each 
I other by irregular intervals, have varied between five and 
twenty years, and that these dates of activity in Europe 
closely corresponded with dates when there had been 
' marked activity in Japan. 

Under a section he.adcd ” Mcgaseismic Frequency ” we 
I see that between the years iSqq and 1909 there had been 
I 508 world-shaking disturbances in winter months and 468 
! in summer months, which practically means that there are 
i as many large earthquakes at one period of the year as at 
j anv other. 

I In connection with scismological work, measurements 
i h.ave been made of the deflection of the vertical by the 
! tidal load of the Solent. At Rvde, close to the sen front, 
' it was found that a lo-foot tide caused a deflection of 
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0-85". At Jiidstoii, two miles from high-water mark, a 
similar tide caused a deflection of o-a^. From these 
observations inferences have been made bearing on the 
selection of sites for an observatory, the difference in elas- 
ticity of different types of rock, nn<l other matters. 

Reference is also made to tidal-load experiments carried 
out in Pennsylvanian railway tunnels, and to observations 
made by Mr. J. J. Shaw with horizontal pendulums in 
collieries in the Midlands. 

Following this are catalogues of strong Shocks which 
have occurred in the United States of America, Peru, and 
Chilo, together with epitomes of unpublished notes relating 
to destructive earthquakes received from Secretaries of 
State of the Foreign, Colonial, and India Oflices. All 
these will be of use, not only to the seismologist, but also 
to the man of business. 

Lastly, we have a peculiar catalogue, probably the first 
of its kind. For want of space it only refers to the five 
years 1899-1903. For these years it gives all the world- 
shaking earthquakes, whether they originated on land or 
beneath an ocean. The times at which each disturbance 
originated, and the latitude and longitude of its epicentre, 
are specified. Dual or multiple earthquakes are linked by 
brackets, and the positions of origins are shown on a map. 
Inasmuch as this catalogue refers to reliefs of strain 
throughout the whole world, and not simply to earthquakes 
which have occurred on land surfaces, it seems possible 
that it may he used as a basis for new investigations. 

\ notf‘ at the end of the report shows th.at although 
ri cords obtained on smoked surfaces are extremely good 
lor large disturbances, they fail to record. very small move- 
m* Ilfs, wliich possibly may represent disturbances which 
u' le large at their origins. 

V communication from Prof. H. IT. Turner was a note 
on the periodigram of earthquake frequency. The con- 
idiision arrived at was that no period of from seven to 
lw< ntv years existed, or was shown in the materials which 
bt liad examined. These materials, however, only referred 
tn large earlbqiiakes which had originated on or near to 
land surfaces. 

Mr. Maxwell Hall commiinicat(‘d a paper on the solar 

Lie ; the Jamaica rainfall and earthquake cycles. The 
earihquakes ohs(?rved in Jamaica closely followed the 
fK'i'iods of sun-spot activity. 

.\ paper by Mr. Napier Denison, of Victoria, B.C., has 
hc. M referred to separately (Natfre, November 2). 

John Mh.ne. 

SOME RECENT WORK ON SEX, 

\ r the Portsmouth meeting of the British Association 
^ there were several communications to Section D 
(Zoology) relating to recent work on sex, an account of 
which is .subjoined. 

Mr. Geoffrey Smith referred to the theory he put for- 
ward at last year’s meeting to account for the effect of 
iliL* parasite Sacculina upon the sexual characters of its 
host, the crab Inachus, according to which the develop- 
ment of adult female characters in infected crabs of both 
sex«*s was held to be due to the production in excess of a 
yolk or fatty material in the blood similar to that which 

stored in the ovary of a normal adult female. Mr. 
Robson’s work (see below) shows clearly that the presence 
of Sacculina profoundly influences the fat metabolism of 
its host. Mr. Smith has made observations on the fluctua- 
tions in growth of the comb of fowls, which demonstrate 
tin- close connection between fat metabolism and the 
development of the female characters. Measurements show 
that the combs of hens are continually fluctuating in size, 
the changes being rapid and between wide limits ; a comb 
may increase 200 per cent, in area in three weeks. It 
was found that such rapid increase of the comb invariably 
took place just befbre a period of egg-laying began. The 
hen’s comb is composed of two walls of fibrous and 
vascular tissue, between which is a loose core of con- 
nective tissue, which at the period of egg-laying becomes 
infiltrated with fat, and to this cause is due the sudden 
increase in the mass of the comb. This increase takes 
place when the ovary is storing up large quantities of 
yolk, t.e. when large amounts of fatty material are being 
conveyed in the blood to the ovary. Here, then, is another 
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instance of a simultaneous effect upon the ovary and 
secondary sexual character brought about by the presenc** 
of an excess of fatty material in the blood. Mr. Smith 
that this ca.se is analogous to that of Inachus 
infected with Sacculina. ^ 

Mr. G. C. Robson described observation.sf made recently 
by him in Naples, to test Mr. Smith’s theory that Sacculina 
stimulates the production in the host crab of a yolk-form- 
ing . sub.stance similar to that developed in the normal 
, female and stored in the ovary at the time of sexual 
! maturity. He examined the blood of the crab Inachus, and 
especially the lipochromcs, which, by rea.son of their .solu- 
bility in fat, may be regarded as evidence of the prosciic'- 
of fat. He found a large quantity of fat in the blood 
sexually malure females with ripe ovaries, and also tlia; 
the amount of fat in the blood of infected Inachus wa-. 

, considerably greater than that in the blood of non-infocted 
I males and immature females. The blood of moulting 
I individuals of both sexes was also found to have a high fat 
content, but not so high as in infected examples and breed- 
ing females. An increased fat content was also registen'd 
in the liver of infecicd crabs, and there was strong pre- 
sumption that this was also the case in the breeding 
female. Mr. Robson also dealt briefly with the changes in 
colour in the blood lipochromcs, and suggested that in all 
probability the fate of infected crabs is death from starva- 
I tion, owing to their inability to obtain enough foodstuff of 
! fatty nature for their own immediate needs, 
j Dr. Cresswell Shearer gave an account of his recent 
I investigations on the arcliiannelid DinofyJiilus f*yrorilintu:i, 
collected at Plymouth. This species produces two kinds of 
eggs, .soiiu; small, destined to give ri.se to the small and 
rudimentary males, others almost six times as large, and 
also more numerous, which give rise to the large females. 
The two kinds of eggs arc laid together. In a few days 
the males hatch full-grown and fcxually mature, while the 
females leave the egg ip a small and immature condition : 
just previous to leaving the egg-capsule they are fertilised 
by the small males. Sections of females at this stage show 
the sperms collected on the ventral side of the gut at llu- 
junction of stomach and intestine, i.r. where the futi 
I ovtary will appear, but as yet no trace of IIk* latter i.^ 
i visible. The ova appear much later, when th(j female has 
j grown very considerably in size. Shortly after tlio female 
germ cells appear, each is seen t() he join<.‘d by a spermato- 
zoon, the head of which hecomes imbctldod in, or attached 

to, tlie nuclear wall. Ultimately the nucleus of cadi 
primitive ovum is coinpose<l of tw’o portions, one derived 
from the spermatozoon, the other from the female cell. 
'Fhese two elements do not fu.se, but retain their individu- 
j ality throughout the various oogonial divisions (about forty 
j to fifty in all). In the mrijority of the.se divisions the male 
I .ind female portions of the nucleus divide equally, so that 
I a simitar amount of nuclear material, both male and 
, fiMunlf, goes into each daughter cell. Now and again, 

j however, the female half of the nucleus seems to divid»* 

I l>efore the male portion, so that the latter is, .as it were, 

I left behind, and is shut off entirely from one of the 
j daughter cells. Of the two resulting daughter cells one 
has, therefore, the whole of the male part of the original 
nucleus and its share of the female part, while the other 
has its share of the female part only. This appears to b** 
the sex-determining factor, for of the two daughter cells 
the former, which has its share of the female and tlu- 
whole bf the male element, becomes the female egg, whil- 
the latter, which has a portion of the female nucleus only, 
becomes a male egg! Both kinds of eggs, once the sex- 
determining division has taken place, grow ranidly, absorb- 
ing and building up into themselves other immature egg 
cells with which they come into contact, and in which the 
divisions of the two portions of the male and female nuclear' 
substance have been equal.. The outcome of this process 
is that the female egg is fertilised, but tbe male egg is not 
fertilised in the ordinary sense of the term : but it i.^ 
impossible to speak of it as really unfertilised, as it has 
been directly under the influence of the spermatozoon in 
all the oogonial divisions previous to the sex-determining 
one. It is only in the late stages, shortly before the female 
egg is laid, that the two parts of the nucleus fuse beyond 
recognition. 

Prof. C. J. Patten discu.ssed the vernal-plumage changes 
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in the adolescent blackbird and their correlation with sexual 
maturity. He held it to be an unsafe procedure to deter- 
mine the maturity of a bird by its plumage markings ; the 
testes should also be examined macro- and microscopically. 
He agreed as a rule, there is no difficulty in dis- 

tinguishing the male blackbird in its first spring plumage 
from. the adult of the corresponding time of the year, for 
the former is usually dark brownish-black with a blackish 
beak, and the latter jet-black with a yellow beak. But 
Prof. Patten had specimens in which the yellow coloration 
of the beak appeared during the first year, coupled with 
plumage so nearly approaching jet-black that, on general 
inspection, the bird' might pass as being fully mature, the 
yellow beak being usually regarded as the last sign of 
maturity. In the birds just mentioned the yellow pigment 
was developed precociously, and its development outstripped 
in time the assumption of the true adult plumage, which 
would not follow until the next year. The testes were 
5 mm. long and 2-6 mm. broad, while those of mature 
birds taken at the same time (the first two weeks in March) 
were iS mm. and 10 mm. respectively. In the former there 
was no sign of spermatogenesis. Prof. Patten concluded 
that the adolescent blackbirds above described would not 
have reached maturity until next spring, despite the fact 
that the beaks were yellow. 


TUK LAKE VILLAGES IN THE NEIGHBOUR- 
HOOD OF GLASTONBURY^ 

“"PI Hi second season’s exploration of the Meare Lake 
^ Village by the Somersetshire Archicological and 
Natural flistory Society began on June 5, and was con- | 
tinued for three weeks under the joint supervision of 
Messrs. A. Bullcid and H. St. George Gray. The ground 
excavated was situated in the same part of the village, and 
was directly continuous with last year’s work. 

The digging included the exammation of the remaining 
portion of Dwelling-mound Vll., the whole of Mound 
V'lTI., and portions of Mounds IX., X., and XI. 

With reference to the construction of the above mounds, 
two, i.e. Mounds VII 1 . and IX., had special points of 
interest, and call for mention here. Taken as a whole, 
how'ever, this part of the work has been up to the present 
time somewhat disappointing, as little additional informa- 
tion has been gained regarding the structure generally 
apart from that already acquired at the Glastonbury Lake 
Village. 

Mound VTTI. was of medium size, consisting of five 
floors and situated north-east of Mound VII. No hearth 
was discovered associated with the two uppr'rniost floors, 
which were separated with much difficulty throughout. 
An interesting series of eight superimposed baked clay 
hearths was, however, found belonging to Floors iii., 
iv., and v., surrounded by thick layers of fire-ash. The 
hearths varied from 2 feet 6 inches to 5 feet 3 inrhes in 
diameter. 

Mound IX. was of large size, consisting, apparently, of 
tw-o floors, and was only partially examined. Below the 
clay was a thick layer of black earth composed of char- 
coal, fire-ash, and d< 5 bris containing quantities of bones 
of animals and fragments of pottery. Under the black 
earth a well-preserved platform of timber w;is disclosed, 
lordep'd by the remains of the wattled wall of a circular 
dwelling. This timber was chiefly arranged in a north- 
east and south-west direction, and by far the larger 
niiml •'r rtf the w’all-posls were made of squared oak, a 
feature not hitherto noticed in the dwellings previously 
examined. .f 

Thf' retire di' covered this season were s^arr<?1y so 
numerous ;is last year. A summary of them is appended. 

Bone. — ^I'he hone objects were not very numerous. The 
most interesting specimen Is a smooth pin without head, 
h.^ving n long reces-., or notch, along the middle of the 
shaft. A similar objert was iound with late Celtic re- 
mains on Ham Hill, South Somerset (Taunton Museum), 

t Report presr:ntrd at the Portsm.>ut]j incetinjiT of the British Association 
(Section H) of the connmiti^p nppointed to investij^nte the lake villages in 
tht' ncigh)>ourhood of Gl.'istontjui y in (;onni»rlion with a committre of the 
Somcrselshir- Arrhseol 'gical and NaturaJ History Societv. (Prawn up by 
Messrs. Arthur Bulleti) and H. St. George Gray, the directors of the 
e.xcavation«i.) 
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and another on the Roman site at Iwernc, Dorset (Pitt- 
Rivers Museum, Fariiham, Dorset). The other specimens 
include two tibias of horse (sawn and perforated), two 
large polishing-bones, pins, a dress-fastener, part of a 
drill-bow, and two objects of worked bird-bone. 

Worked Carpal and Tarsal Bones of Sheep or Goaf.~- 
A large number of “ bobbins ” and other objects, showing 
signs of considerable use, have been found, especially in 
Mound Vll^ where so many weaving appliances were 
discovered. ’P^fany of these bones are perforated in 
different directions ; others have transverse markings, some 
deeply grooved and very smooth. 

Worked Shoulder-blades of Ox and Horse, — At the end 
of last season no fewer than thirty -two of these objects 
had been found, all in Mound VII. Four more were 
collected from the same dwelling this year, and two 
others in adjacent mounds. TWo of those found in 
Mound VII. are ornamented with large examples of the 
dot-and-circle pattern. In all instances the bones are 
smooth, and the longitudinal kpine had been cut down con- 
siderably. Many of them are perforated at the articular 
end (probably for suspension). They have been found 
where weaving implementj^ are abundant, but their use 
remains to be explained... 

Crucibles, — Fragments ^^/.twd ;found this year. 

Bronze, — Fifteen objects of "this* material were uncovered 
this year, but no fibulae are included. There are three 
finger-rings, one ornamented by a cable pattern, two rivets 
(one of a new type), an awl, three thin moulded bosses, 
part of a belt-fastener, and a large part of the bordering 
of a pci'ishable scabbard, including the bulbous chape. 
Perhaps the most interesting remains of bronze is a pair 
of pins with disc-shaped hea(ls and arched stenis. 

Flint. — In addition to a number of flakes, a scraper and 
two or three finely worked knives have been found. 

Glass and other Beads. — ^The beads arc numerous and 
varied. Nine were found last season ; eighteen specimens 
this year. The collection includes two polished bone ring- 
beads. Six of the beads arc of a yellow opaque glass and 
two pale blue (also opaque). One of the finest specimens 
is a ring-be.ad of clear sea-green glass, and tw’o are dark 
blue. A small blue bead is ornamented round the sides 
by a continuous wave pattern ; two globular beads of 
clear white glass are ornamented in yellow, one by a 
spiral device, the other by a herring-bone pattern. The 
smallest bead is little more than one-eighth of an inch in 
diameter. 

A«f/er.--The numbered obje‘cts of this m.nterial have 
I now reached the total of seventy-three, twenty-four being 
; found this season, including three antlers of roe-deer, one 
i bearing knife-cuts, another being shaped ns a knife-handle, 
j Nothing of exceptional interest has been found this season, 

I many being pieces of cut antler impo.ssible to name. The 
j two hammers found have not been perforated for fitting 
j handles. Several examples of the so-called “ cheek- 
I pieces,” perhaps used in connection with the bridles and 
I bits of horses, have been found ; but the precise use of 
I many of these objects is very doubtful, and their shaping 
and perforating vary very considerably. 

Weaving-combs of Antler. — ^Agairi we have a fine series, 
bringing the former number of twenty-one up to a total 
of thiriy-five. Mound VII., which must have been a 
weaving establishment, contributes no fewer than twenty- 
nine of the number. No dwelling in the Glastonbury 
Lake Village produced more than nine of these combs. 
One example is dentatecf'at both ends w’ilh twelve and 
thirteen teeth respectively. The largest, having ten teeth, 
is inches long. Several of them are ornamented with 
transverse and oblique lines, and one, at least, with dots 
and circles. 

Iron. — ^The objects of iron are mostly fragmentary, and 
much corroded, as usual. The ** finds ” include a chisel, 
knife, file, and an awl in its handle of antler : also an 
earth-anvil. The latter was found on the top floor of a 
mound, and only a foot deep below the flood-soil, through 
which, owing to its weight, it may probably have sunk 
subsequently to the occupation of the village. 

Kimmcridge Shale. — Objects of this material have this 
season been increased from twelve to twenty-one, and they 
are more numerous than in the neighbouring village of 
Glastonbury. These objects are parts of Inthe-turnod arm- 
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lets, with three exceptions, viz. a set of three itoughly 
cut heavy rings, which may have been used in connection 
with horse-harness. In section, one of the armlets (half) 
measures no fewer than 21 mm. by 16 mm. 

"Lead and Tin, — Last season three net-sinkers of lead 
were found, to which one has been added this year. The 
hrst object of tin has been found, viz. a small whorl 
(? bead) ornamented with encircling lines of small punch- 
marks. 

Querns, — Compared with the Glastonbury Lake Village 
these are plentiful at Meare ; but the circular rotary 
querns are rare as compared with the saddle-shaped speci- 
mens, of which some well-preserved examples have been 
found. 

Other Stone Objects, — Parts of circular blocks of stone 
have been found, slightly recessed on one face and having 
a narrow rim ; they show signs of intense heat, and may 
be parts of moulds for casting thin bronze. A large 
assortment of stone hammers and whel^ones has been 
found. . ' . 

Sling Bullets, — Several of the bak (*4 day sling bullets 
typical of the period have been collected. Under the clay 
floors of the mounds three groups of selected ovoid stones 
were discovered, the nqnibers being 99, . i8a, and 347 
respectively. 

Spindle-whorls. — The former number of twenty-three 
has this season been increased to forty-three. Most of 
them are formed from discs of lias; a few are of. baked 
clay, two being very large. ’ 

Pottery. — Shards of pottery have been very numerous- — 
some three or four hundredweights. All of them have 
been senibhed and preserved, being sorted under the 
numbers of the* dwellings. Several complete pots miay 
probably be built up some day. The proportion of orna- 
ment('d fragments is high as compared with those from 
the neighbouring village, and a great many new and highly 
ornate designs have been added to the collection. Very 
little ornamented pottery was discovered in the deepc.st 
layers, and much of it bearing typical late Celtic designs 
was found just undt',r the flood-soil. The coarser plain 
pots were generally found in the black earth and brush- 
wood below the clay floors. 

Human Bemains . — Two pieces of skull and one bicuspid 
tooth. 

Animal Remains. — Found abundantly. The perforated 
boars’ tusks and canine teeth of large dog were no doubt 
used as personal ornament. The enormous number of 
bones of young anima*.? indicates that the inhabitants of 
this marsh village must have been great meat-eaters. Tin* 
reniains of beaver and otter an^ fr(*qu<*ntly met with, and 
also a considerable number of bird-bones. 


LECISLATJON AGAINST INSECT PESTS AND 
PLANT DISEASES.' 

''PIIE effort to secure national legislation to keep out new 
^ and dangerous insect pests or plant diseases which 
may be brought in with imported nursery stock has been 
actively favoured by the U.S. Department of Agriculture, 
just as the department in the past, has promoted and 
secured legislation enabling it to exclujierfrom the country 
diseased animals or to quarantine and ;9tamp out animal 
diseases whenever such have appeared* ; the case of 
domestic animals, the exercise of these powefa has brought 
enormous benefit, and has worked entirely satisfactorily to 
the livestock industry. It U reasonable to believe that like 
benefits to fruit and forest 'Interests, including the nursery 
business, will undoubtedly come from similar legislation to 
exclude insect pests and plant diseases. 

The immediate danger which led to the recent effort to 
secure legislation was the discovery in 1909 of the abundant 
importation and widl* distribution into the United States 
of nursery stock infested wdth brown-tail moth nests and 
occasional egg masses of the gipsy moth. During the 
years 1909 and 1910 such infested stock was carried into 
twenty-two .‘States, covering the country from tlic Atlantic 
seaboard to the Rocky Mountains. During the first of 
these years no fewer than,” 7000 winter nes.t» of the brown- 
tail moth, containing approximately 3,000,000 larvae, were 

J From Circular No. 37 of the U.S. Department of Agriculta»e. 
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found in shipments into New York State alone — seed 
material enough to infest the whole United States within 
a few years. During the second of these years 617 of 
these nests were found on nursery stock shipped into the 
State of Ohio, and a much larger number, approximately 
the same as the year previous, were again sent into New 
York. Smaller numbers of these nests, proportion^ to 
the amount of nursery sto^k received, were sent into other 
States east of the Rocky Mountains during both these 
years. Fewer brownHail moth nests were received during 
the season just ended (iqio-ii), owing to the agitation in 
this country and more strict supervision by foreign Govern- 
ments. 

So far as possible, this stock, as. voluntarily reported by 
customs oflicers and railroads, ha^, been examined and the 
brown-tail nests removed or destroyed by State authorities, 
or, where these were not available, by agents of the 
Bureau of Entomology of the United States Department 
of Agriculture. Undoubtedly many shipments have not 
been reported or examined, and it is quite probable that 
local infestation has already started at different interior 
points. The history of both the ' gipsy and brown-tail 
moths in New England shows that these insects may be 
present for several years without being noticed, slowly gain 
headway, and . then suddenly develop their full power of 
destructiveness. 

It is scarcely necessary to comment on the danger from 
the careless introduction and wide distribution of these 
two orchard and forest pests. In a limited district in 
New England more than a million doll.'irs a year h.ave 
been spent for a long period in a mere effort to control 
these two insects, and the General Government is now 
appropriating three hundred thousand dollars annually to 
endeavour to clear them from the border of main highways 
and thus check their spread. T hesc expenditures do not 
take into account the actual damage done, but they do 
serve as a measure of the danger to tlie whole country 
from the recent distribution of these two insects on 
imported nursery stock. 

As further illustrations of the constant risk from lack of 
legislation may be mentioned two very recently introduced 
insects which will undoubtedly prove very expensive pests 
in future years. The European alfalfa leaf-weevil, on the 
authority oi the entomologist of the Utah Experiment 
.Station, Mr. 'I'itus, was probably brought into Utah on 
parking of nursery stock or other merchandise from Europe. 
This leaf-weevil has already destroyed much of the value 
of the important alfalfa crop Of Utah, and is spreading 
into adjacent .States. 'I'he other illustration is the Oriental 
cotton scale {Pulvinaria psidii), probably the worst scale 
pest of citrus and other subtropical plants in southern 
.Asia. This scale insect has recently been introduced into 
Florida on imported stork, and is already well established 
there. 

New plant diseases, against the entrance of which there 
is at present no b ir, may even more seriously jeopardise 
the farm, orchard, and forest products of this country. 
Imported potatoes from Newfoundland are now bringing 
in the potato wart disease, which, wherever it has been 
introduced in Europe, and .also in Newfoundland, puts a 
stop to potato culture. The import.ation of white-pine 
seedlings is now bringing in the European white-pine 
blister rust, which, if established and di.sseminated, will 
destroy much of ..the , value., of our white-pine forests. 
Absolute ^ quarantine against these two plant diseases is 
the only fpean^ of kccpjing them out. The chestnut disease, 
now practically shown to have been introduced on trees 
imported from Japan, illustr.ate.s what may quickly happen 
from such unchecked introductions. 

More than half of the important insect enemies and 
plant di.scases now estnbli.shed in the United States have 
been brought in on imported nursery stock, and new insect 
enemies and new diseases are being thus introduced every 
year. Twenty different insect pests,, new to the United 
St.ates, .some of them very formidable in the Old World, 
have been intercepted in the inspections of the imported 
material by this department this year, and this does not 
include the introduction of brown-tail moth nests and other 
European pests with imported seedling stock. 

.A properly enforc(*d quarantine and inspection law in 
the past would have excluded many, if not most, of the 
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foreij^n insoct eiJcinios and plant discabes which are now 
levying an enormous annual tax, ainouniing to several 
hundred million dollars, on the products of the farms and 
orchards of the United States. 

In spite of the many pests which have already gained 
foothold, and tne control of which will be a permanent | 
aiigual charge on production, there remain many othei 
insect pests and plant disease with equal capacity for 
hanii whuh, iori.maiely, have not yet come in; and it 
is to protect from those new dangers that legislation is 
now sought, not with the intention of prohibiting the trade 
in imported stock, but to throw such safeguards around it 
as will most protect both the importers and the sub- 
sequent purchasers of such stock. 

The insect pests and plant diseases that have come in 
are probably here for all time, but cortainlx no reason- 
able objection can be made to the effort to safeguard the 
future. The conscientious importer will be benefited, and 
the home producers, the dealers, and all the great fruit 
and forest interests will be protected by suitable inspection 
and quarantine legislation. 

The San Jose scale had become established in Cali- 
fornia on slock introduced from China about 1S70, and 
was known to he one of the most serious of orchard posts. 
With proper supervision and quarantine it undoubtedly 
could have been limited to the Pacific Coast indefinitely. 

A quite unimportant importation of stock from California 
by a prominent Missouri nurseryman in the early *nineti* s 
established this scale in several eastern nurseries, and this 
led to the first concerted effort to obtain a national 
quarantine and inspection law. The failure to reach an 
agreement among the nurserymen, fruit-growers, and 
entomologists as to suitable legislation prev(‘ntcd anything 
coming from this effort, although several Rills were inlro- 
du' i-d i>, i n jyr. -'- from tim*- time. In the meantime, I 
the San Jos6 scale became so widely distributed by trans- 
portation on nursf'ry stock that quarantine against this 
insect was no longer practicable ; and the United Suites i> 
now being taxed, and probably will be for all time, manv 
million dollars annually because there was no law under 
which strong hold could have been t.akeii of this* danger 
at the outlet. 

As elsewhere noted, the recent effort to secure legislation 
followed the entry and wido distribution in the United 
States of brown-tail moth nests on nursery stock, chiefly 
from northern Fnince. The discovery about the same tim*- 
of the entrv of the pot.ato wart disease from Newfoundland, 
and the wdiitc-pine blister rust, chieny from one district in 
Germany, greatly emphasised the imnv’dint*.* need fot 
Federal control. 

In the measure now before Congress, inspection dI 
imported nursery stock is left to the different States instead 
of being undertaken by the Federal Government. A com- 
plete system of notification is provided for, however, both 
through the requirement of a permit and by subsequent 
advices to be given by the customs offices, the broker or 
first receiver of the stock, and the common carrier tran>- 
porting it. 

The first clause of the Bill is as follows : — It shall lx- 
unlawful for any person, firm, or corporation to import or 
offer for entry into the United Slates from .any foreign 
country any nursery stock unless and until a permit shall 
have been issued therefor by the Secretary of Agriculture, 
under such conditions and regulations as the said secn- 
tary may prescribe, and unless such nur.sery stock shall !>»" 
accompanied by a certificate of inspection in manner and 
form as required by the Secretary of Agriculture from tli*' 
proper officinl of the country from which the importation 
is made to the effect that the stock has been inspected and 
found free from injurious plant diseases and insect pests; 
Provided^ That this section shall not be construed .as apply- 
ing to plants or plant products solely intended for and 
adapted to use as fi)od, hut to nurserv stock or other plants 
or plant products for propagation : Provided further. That 
nursery stock may be imported for experimental or scien- 
tific purposes, without the certificate of inspection or the 
p.^rmit of the .Secretary of Agriculture hereinbefore re- 
quired, upon su’h conditions and under such regulations 
as the Secretarv of Agrieulture may prescribe : And i>ro- 
vided further. That nur.sery slock imported from countries 
where no official system of inspection for such stock is 
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j maintained, may be admitted upon such conditions and 
I under such regulations as the Secretary of Agriculture may 
I prescribe. 

One clause in the Bill makes provision for quarantining, 
foreign districts or particular plant products in foreign 
1 districts to exclude diseases or insect enemies which can- 
not otherwise be kept out. This is the provision which 
has been most objected to by importing nurserymen, and 
especially by importers who have invested in foreign 
nursery enterprises in France. It is not the intention to 
apply this section except in the case of diseases or other 
dangers which cannot be kept out by inspection or dis- 
infection ; in other words, at present it would apply only, 
so far ns is known, to the potato wart disease and the 
white-pine blister rust. Another clause provides for 
quarantining districts within the United States where new 
diseases or insect enemies, hdve gained a foothold until 
such districts fiaye been freed from such disease or insects. 


PRACTICAL STANDARDS FOR ELP:CTRICAL 
MEASUREMENTS 

^PIIE committee has to regret the death since the last 
*•* meeting of the association of Dr. G. Johnstone Stoney^ 
F.R.S. lie had been a member since ib6i, and up to a 
few years since continued his active intL*rest in the work. 
In its earlier stages his skill in definition and his admirable 
choice of nomenclature had proved invaluable to the com- 
mittee. The coUcctcd reports which are to be issued shortly 
will indicate how large; a share in the establishment of 
the e.G.S. system of units is due to him. 

Reptiblicaiioit of Reports. — The rcpublication of the re- 
ports is not yet completed, but this should be done within 
the present year. The proofs of the reports from 1862 to 
1883 have been finally revised, and the remaining proofs 
will soon be re.ady. 

Lorenz Apparatus. — The progress made has been satis- 
factory. Preliminary experiments h.ive shown that the 
appar.atus is uninffuenced by changes in the earth’s mag- 
netic field, and that the lluTinal lUM.F.s at ihc brushes 
on the two discs very nearly balance. Wiih I Ik; form of 
brush in use at presonl lhf3ro are sudden changes in the 
difference of the llii'inial lUM.F.s amounting to 2X10-^ 
volt, and it m.ay be difficult entirely to eliminate these. 
With other forms of brushes, e.g. those made of gauze, the 
difference was often tooo times as great. It was this 
difficulty which led Lord Rayleigh in 1883 to amalgamate 
the edge of the disc, and as .a further improvement Prof. 
Viriamu Jones and Prof. Ayrton used mercury jets instead 
of brushes. Sinc<‘ in the present apparatus the changes arc 
only I in 10,000 of the difference of potential produced in 
one arrangement of the brushes and fewer for a second 
arrangement, it is hoped that mercury contacts will not 
necessary. Further experiments will ho made in order to 
obtain greater perfection, if such is possible. 

Resistance. Standards. — ^I'he construction of new mercury 
standards of resistance in accordance with the specification 
of the London Conference is being proceeded with, and 
some of the standards will he completed this year. Similar 
work is in progress in France, in Germany, in Austria, and 
in tlio United States. In the last-named country four 
Standards have had all their constants determined, and the 
resistance unit so obtained is in very close agreement with 
that obtained from the old National Physical Laboratory 
standards. 0 

In the committee’s report for 1908 it was shown that 
maii^ manganin resistance coils — some of which were pur- 
chQAcd by the committee in 1895 — were very changeable in 
resistance, and in consequence frequent comparison with 
J mercury standards was necessary, jn 1908 it was shown 
i at the Bureau of .Standards, and confirmed at the National 
Pliysical Laboratory and at the Reichsanshalt, that these 
changes were larg»*ly due to the effect of moisture on the 
shellac covering the wire. To eliminate thjs source of 
trouble many of the coils were hermetically sealed in 1909, 

1 1 Report prex^nted the Portsmouth mect>nq[ of the Hriiish .Association 

hv the Commit***** on TCxperimt! -ts for Improving the Construct ion of 
, Praoticsl for Plertnc.tl Mcisuremsnts. — Lord Rayleigh (chair- 

man), Pr. R. T. t/'azebrook (secretary). 
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and it is satisfactory to record that they are now much more 
constant. The importance of this hermetical sealing is so 
great when manganin resistances are to be sent to such 
places as cable stations in the tropics that the attention of 
instrument ipanufneturers is directed to the matter. 
Standard coils are readily sealed, and boxes of coils may 
be sealed in metal cases. The following figures for 
standard coils of manganin show the advantage of 
hermetical sealing : — ^ 


Nomin.'ll 

value 

100 ohin.s 

1, 000 ohms 

10,000 

ohms 



f I 

No. 2450 

No. 740 

No. 2440 

No. 2448 


/Oct. 1903 

99'99.S‘» 1 

1,000* 15;, 

1,000 OXQ 

10 , 000*24 


1 >• >904 

iOO\xx>4 ' 

0*1 7a 

1 0*244 

. 2*40 

Open coils 

1 »90S 

0-0048 

o'2ia 

o*49'4 

3*57 

• 1 .> 1906 

Cj ‘0090 

0-248 

0*6(18 

3*82 


1 1907 

0*01 3-2 

0*26(J 

0*814 

3*74 


t IQ08 

/ J une 190Q 

\ 

1. t. 19” 

0-028h 


J*43o 


Hermetically 

0 03611 

o'St'.'i 

**04« 

b‘ 5 :t 

sealed in parailiii 

0 0384 

9‘357 

*‘07r# 

5 '55 

oil. 

o*o3g}» 

•-'■SSh 

1 

1*069 

5 * 6 i 


It will b«- iiot(jd that the changes during the last three 
years are very small. I 

Silver Voltameter and Standard Cell . — ^Although the ' 
actions which take plate when a current passes through I 
a solution of silver nitrate, as in a silver voltameter, are 
now wt‘Il understood, the effects of septa — such as silk, 
filter paper, and porous porcelain — are by no means clear, 
and experiments have, therefore, been made to decide 
whether any septum at all should be used in a voltameter. 
Such experiments were suggested at the Washington meet-' 
ing in 1910. The results of the experiments made at the 
National Physical Laboratory indicate that a septum of 
any kind is usually a source of trouble, and may produce 
secondary reactions during the electrolysis which affect the 
w'eight of the silver deposit. Fortunately, voltameters 
have l)(^en designed which render a septum unncccs.sary ; | 
and these may be useful, not only in precise current | 
me.'isurcmcnts with the silver voltameter, but for the i 
dcfSosition of metals other than silver. 


The reproducibility and constancy of the Western normal 
0(11 are still being carefully examined. The chief anomaly 
is the hysteresis effect mentioned in last year’s report; for 
this effect we have no explanation, although one is much 
needed, as probably it would enable cells to be made so as 


to remain even more constant in F.M.F. than at present. 
It is nece.ssarv to point out that while the effect is called 
a hysteresis one, the E.M.F. does not lag behind the 
temperature. Briefly put, with ascending temperatures the 

K. M.F. changes in clo.se agreement with the temperature- 

L. M.F. formula, but with descending temperatures the 
E.M.F. changes too rapidly, corresponding to values at 
temperatures lower than the temperature of the cell by 
from 3° to 15®. 

The committre had hoped to make this thfi last 
report; but in view of the fact that the republication is 
not complete, it asks for reappointment, with Lord 
Rayleigh as chairman and Dr. R. T. Glazebrook as 


secretary. 


increasing the available power. ^I'lic site of the reservoir 
is favourably contoured for storage purposes, and the full 
reservoir is about yh miles in length and half a mile in 
breadth. Its greatest depth is 75 feet, and it impounds 
more than 20,000 million gallons of water. The Black- 
water dam is 3112 feet in length, with a maximum height 
of 86 feet, its top surface being 1068 feet above Ordnance 
datum. About half its length is formed as a waste-weir 
in six horizontal steps of 6 inches each. 

The foundation is of an exceptionally sound character ; 
only a few feet of the* surface beds had to be removed to 
obtain a satisfactory ftnmdation. The dam is built of 
large blocks of stone embedded in a matrix of ordinary 
concrete, with fine concrete facework. The valve-tower 
contains the six valves of the three draw-off pipes, the 
spindles being carried up to the valve-house above top 
water-level. The draw-off pipes lead to the upper pen- 
stock chamber, whence the water is delivered over .a 
measuring weir into the conduit. Water is conveyed to 
the pipe-track by this conduit, which is 3^ miles in length ; 
it is of square section, S feet by 8 feet, and is laid to a 
general gradient of 1 in 1000. 

Along the route of the conduit and above the same lies 
a catchment-area of 3^ square miles, with a rainfall of 
about 75 inches, the greater part of which is drained by 
three streams:. These have been laid under contribution 
by collecting their water and turning it into the conduit. 
Electrical transmitter.*? and recorders indicate to the valve- 
keepers at the lower penstock chamber the changes taking 
place in the contribution of the side streams, enabling 
them to take* advantage of the extra water and reduce the 
draw-off from the reservoir, thus .storing an equivalent 
quantity of water in the reservoir. The conduit discharges 
its water into the lower penstock chamber, of about 300,000 
gallons capacity, where it is measured and delivered to 
the pipes as. required. 

From the penstock chamber water is conveyed to the 
pow(*r-hoiise in six welded steel pipes of 30 inches diaiiieb'r. 
The track is i.| miles in length, and Ihe fall of <)35 fe«‘t 
yields a normal static pressure of 406 lb. per square inch. 
Water is distributed from the six main pipes to the various 
turbines by system of pipes comprising two omnibus 
pipes and six feeders, all of 39 inches diameter. Each 

bus *’ pipe with its three feeders forms one complete 
system, the two systems being at different levels to enable 
branches to cross. One branch from each bus pipe feeds 
each turbine. .\t \hv top of th(; pipe-track, imniediately 
below the pen!>tock chamber, automatic cut-off valves have 
been installed to slop the flow of water in the event of a 
burst occurring on the main pipe-lines. 

The works described have cost about 600,000/., and arc 
now the property of the British Aluminium Company. 'I'he 
construction was begun in August, 1905, and the factory 
commence<l working in February, 

As regards tin: plant ereclrd in I ho power-house at 
Kinlochleven, the aggregate power installed is 30,660 horse- 
power at the generator couplings, ihf* generators being 
capable of a maximum output of 21,088 kilowatts. Nine 
main units and two exciter units are erected, each unit 
consisting of a turbine and two generators. The main 
turbines are of the Pelton-wheel type, with two water- 
jets. and are designed to give 3200 B.H.P. as a 
maximum ; each drives two generators coupled in 


.THE J.OCU LKVEN Tyj^ER-POWER WORKS.' 

q'lIE Loch I.even W.ater-pTOer Acts were obtained in 
1901 and 1904, authorising the construction of works 
rainfall of the western slope of Rannoch 
Moor for power for industrial purposes. 

Ihe catchment-arca for the Loch Leven works is the 
basin of the River Black water, and is 55 square miles in 
ex^nt, lying between Lochs Treig, Ossian and Rannoch, 
_ana tilen Cot*. Rain-gauges established in 1905 and 1906 
average readings of more than 70 inches for 
the Blackwatbr basin and 80 inches for Kinlochleven. No 
jcompcnsation-waler had to be supplied, this feature greatly 
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paralK'l, and having an output up to -2200 kilowatts 
together. I'lie two small exciter units are also of the 
I’flton-wherl type, each driving a pair of generators on 
one shaft. The.se consist of an exciter and lighting 
machine, capable of giving an output up to 350 kilo- 
watts, and a traction machine up to 04 kilowatts capacity. 

Rfliciency and governor tests were carried out on the 
main units, and governor tests gn the exciter units. The 
results obtained .showed that the turbines did not quite 
reach their anticipated output, and that their efliciency was 
slightly below that guaranteed by the makers. The 
efficiency was improved about 2 per cent, by incrc.asing 
the area of the lower jet, but keeping the top jet of the 
original size, and by this alteration the turbines were 
enabled to give the specified output at the guaranteed 
efficiency. 

It was found during the tests that the generators were 
liable to flash over if the voltage increased excessively, and 
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that th« v \v»;rc aUo lia % U) ilahli ovt^r if a circulating 
current flowed round the two armatures of the dynamos 
on the same shaft running in parallel, when load was 
tlirown off. An electrical protective device was therefore 
designed and fitted to each pair of generators, which auto- 
matically breaks the field-circuit when either of these two 
('onditions arises. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — The oppoivmts of the statute allowing exemp- 
tion from (ireek in the case of candidates for honours in 
mathematics and natural science, which is to be submitted 
to Convocation on November 2S, htivc put out a circular 
in which their objections are stated. One of their principal 
contentions is that when Greek becomes optional at the 
universities, the teaching of that language will be given 
up at many of the smaller schools throughout the country, 
and that in consequence many boys who are capable of 
profiting by the study will be deprived of the opportunity 
of in.struction in Greek during their school career. The 
authors of the document say that while deprecating the 
abolition ^f compulsory Greek, they arc favourable to a 
reform in existing nu^thods of te.achtng and examination. 

Prof. John Perry, F.R.S., will deliver .nn address at tin- 
opening of the new mechanical engineering laboratory of 
the Municipal Technic.nl Institute, Belfast, on Friday, 
November 24. 

Mr. S. MA\cijrA.M, formerly Frank .‘^niart student in 
botany at Cambridge, has been appointed lecturer in botany 
at Armstrong College (UnivcTsity of Durham). I.ord Grey 
has accepted the office of president of the college. 

Si;ns('RjPTiONS for 30,000/, to meet the conditional pledge 
of r 0,000/. front the General Education Board have been 
received by Middlehury College. It is stated in Sdener 
that one-half of the fund will bo reserved for general 
endowment. 

At the .Sir John Cass Technical Institute, Aldgate, E.C., 
on Wednesday, November 29, Mr. H. Livingstone Sulman, 
president of the Institution of Mining and Metallurgy, will 
distribuh* the prizes and certificates gained by .students 
during the past session. 

The Ontario correspondent of The Times announced on 
November to that the first day’s subscriptions from 
Montreal to the million-dollar fund for McGill University j 
reached hh,735/., including io,oooZ. telegraphed from 1 
London by Dr. James Douglas, who w.as formc’rly pro- I 
fessor of chemistry at Morrin College, Quebec. 

Thu fourth annual dinner of old students of the Royal 
College of Science, London, is I0 be held at the Imperial 
College Union, Prince Consort Road, South Kensington, 
on Dficember 13, at 7.30 p.in. The sixth annual dinner of 
the Finsbury Technical College Old Students* Association 
is to be held at the Troradero Restaurant on December 9, 
at 7.30 p.m. 

Mrs. C. K.wi.er has given 1000/. to University College 
Hospital to found and endow a lectureship in memory of 
her father, the late Dr. Sydney Ringer, F.R.S., formerly 
consulting physician to the hospital. The lecturer will be 
selected* every two years, and will take as the basis of his 
lecture original research i-arried out by him in the physio- 
logical or pharmacological lal^oratories of University 
College or in University College Hospital Medical School. 

The death of Lady Rcirhel, which occurred at Bangor 
the next day after the degree ceremony noted in last week’s 
Nature, will be felt as a loss by all those interested in 
higher education in Wales. As wife of the principal of the 
University College of North Wales, Lady Reichel, while 
holding no important ofllcial position, had by her personality 
and influence rendered indirect services, of the value of 
which it would he diflicult to form an adequate estimate, to 
the cause of education. 

The Board of Agriculture and Fisheries has awarded the 
following research scholarships in .'igricultiiral science : — 
P. G. Bailey f(.'ambridge), J. Clayton (Cambridge), J. T. 
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Edwards, E. T. Hainan (Cambridge), J. Hammond 
(Cambridge), J. A^. Hanley, G. E. John.son (Birmingham),. 
C. G. P. Laidlaw (Cambridge), A. E. Lechmere (Bristol), 
J. W. Lesley (Cambridge), A. Neville (London), and G. T. 
Spinks (Cambridge). These scholarships have been estab- 
lished in connection with the scheme Jor the promotion of 
scientific research in agriculture, for the purposes of which 
the Treasury has sanctioned a grant to the Board from 
the developntent fund. The scholarships, which are of the 
annulril value of 150/., and are tenable for three years, have 
been established in order to train promising students, under 
suitable supervision, with a view to their contributing to 
the development of agricultut% either by carrying out 
independent research or by acting in an,, advisory capacity to 
agriculturists. . 

At the annual meeting of the Mathcirtatical Association 
to he held in January next, the following papers will be 
presented: — What should be omitted in arithmetic? J. B. 
.Sachs ; mathematical work in training colleges, Rev. E. M. 
Radford ; some unrealised possibilities in mathematical 
education, G. St. L. Carson ; the work of the International 
Commission on m.'ithematical teaching, C. Godfrey ; the 
calculus as a school subject, C. V. Durell. In addition the 
following subjects for discussion are proposed : — A recog- 
nised universal science ^ of propositions in geometry for 
schools, H. O. Mayo; the educational value of the mathe- 
matics examination, E. F. Edwards ; the logic of algebra, 
whether or where we should teach it, S. Andrade ; the 
tro.atment of parallel lines, Rev. J. J. Milne; differentiation 
and integration , as purely algebraic processes, W. F. 
Sheppard; is" “(hft educational prestige of mat hematics 
lessening? G. St. /L. Carson : the elementary teaching of 
the calculus, Rev. E. M. Radford ; first les.sons in algebra, 
W. A. Richardson. 

In connection with the work of the General Education 
Board of the United States, we learn from Science that 
conditional appropriation.s amounting to 127, oof)/. have 
been granted to six colleges and universities by the board 
of trustees. .Applications from twenty-four institutions 
were presented. From this list the board selected six^ 
among which is distributed conditionally the available 
funds .ns follows : — to Bucknell University, Lewisbiirg, 
Pa., 7000/. towards 32.000/. ; to Earlham College, Rich- 
mond, Ind., 15,000/. towards So, 000/. ; to Furman Uni- 
versity, Greenville, S.C., 5000/. towards 20,000/. ; to 

Grinnell College, Grinnell, la., 20,000/. towards 100,000/. ; 
to Smith College, 40,000/. towards 200,000/. ; to Southern 
Methodist University, Dallas, Tex., 40,000/. towards 
200,000/. During the meeting attention was directed to 
the fact that, since Mr. Rockefeller made his first contribu- 
tion to . the . hoard for the promotion of higher education, 
contributions have been made to ninety-one institutions, 
i .amounting tg 1,525,000/., towards n total of 7,182,000/. 
I'ifty-ono institutions to which the board has made con- 
ditional contributions have completed the subscriptions for 
the supplemental sums required, and to these institutions 
the board has alre.ndy paid 700,000/. in cash. As a result 
of the campaigns m.nde by these fifty-one institutions, their 
assets have been increased by more than 3,800,000/. Their 
student bodies have increased by 2047, 183 new professors 
have been employed, and the annual payment to professors 
in these fifty-one institutions has been increased 84,300/. 

As indicative of the growing appreciation of the value 
of higher education in science and technology among the 
native aristocracy of Indiarg|||te following remarks, re- 
corded in The Pioneer Mail,ilfkTn a speech at an educa- 
tional conference by the Nawab Bahadur of Dacca arc 
interesting. Supporting the statement that “ the want of 
a combined course of education has to answer for the 
degraded state of our community,** he said : — It is none 
the less due also to our utter indifference to technical, 
industrial, agricultural, and commercial education. If we 
Ihad developed our industrial resources, improved our agri- 
I culture, and learnt business, hunger would not have 
I peeped in our peasants* houses. Our interests would not 
I have clashed had we not flocked to the general line of 
' education only, but turned to other branches for which 
we might have special aptitude and be better fitted. The 
inevitable consequences of this wanton neglect of these 
branches have been the cramming of all offices and pro- 






fessions, and the poverty of the people. Our trades and 
industries are dying out, and prosperity is out of the ques- 
tion if we do not revive them. Our IdRds are immense 
treasures, for gold is buried there if we only render them 
productive. We cannot grow one quarter of what they 
do in the civilised countries of Europe and America for the 
same area. There is immense room for improvement in 
all these directions, especially in agriculture ; and although 
there has been a general awakening, and Government has 
been kindly lending its help, our capitalists do not 4:ome 
forward to invest money in such undertakings.'* He con- 
cluded : — “ 1 would most earnestly appeal to you to try 
to create an indomitable passion for education in your 
friends, relatives, and fellow-brethren, without which our 
vociferation for the regeneration of our community is but 
crying in the wilderness." 

SOCIETIES AND ACADEMIES. 

London. 

Royal Society, November i6. — Sir Archibald Geikie, 
K.C.B., president, in the chair. — Sir E. Ray Lankeatar : 
'I'hc discovery of a novel type of flint implements below 
the base of the Reg Crag of Suffolk, &c. (i) Flint imple- 

ments of human manufacture have been discovered by Mr. 
J. Rcid .Moir, of Ipswich, in the detritus beds at the base 
of the Red Crag in Suffolk, and by Mr. W. G. Clarke at 
the base of the Norwich Crag in Norfolk. (2) These 
iinplenu nts are of a novel type — the “ rostro-carinate, " or 
' eagle’s be.ak " — but include also scrapers, hammers, and 
large ono-sided picks. They do not include any forms re- 
■ionibling the Chellian and Acheuilian ovate implements. 
Tile sub-crag type (roslro-carinatc) is essentially com- 
pressed from side to side. The Chellian and Acheuilian 
and iMoustierian types arc essentially depressed or flattened 
lik*' a linf. (3) They were manufactured at a period 
previous t<) one of severe glaciation, which set in before 
the lowest beds of tile Red Crag and Norwich Crag were 
deposited, and characterise^ a phase of human development 
earlier than any hitherto known by equally indisputable 
evidence. (4) The rostro-carinate implements were not 
improbably used for dressing and smoothing the skins of 
animals. (5) On the land surface • from parts of which 
these implements were moved into the detritus beds at the 
base of the East Anglian “ Crags,” similar implements re- 
mained,^ which were embedded in the subsequent deposits 
ot iho Glacial period, and h.ave been found in a few isolated 
instances in rnid-glacial sands and Boulder Clay, (6) The 
Re<l Crag is commonly regarded as of greater geologic 
age than its proper fauna would indicate. Its mammalian 
fossils are derivatives of an earlier age, and the few 
molluscs (jf Pliocene character found in its earlier layers 
are lingering survivors from a warmer condition of the 
sea. They became extinct at the early onset of the con- 
ditions proper to the Red Crag sea. The Red Crag should 
be groupf.d with the Pleistocene rather than with the 
Pliocciif.' series. (7) The race of men who manufactured 
the sub-crag flint implements probably lived on the land 
.surface not remote from the sea during the period of the 
Coralline Crag, which was characterised by a warmer 
climate than that of the Red Crag, and may justly be re- 
garded as marking the close of Pliocene conditions in thi 
part of Europe. The land barrier joining Britain to 
Scandinavia, which had kept the southern part of what 
js novv the North Sea from access of cold northern waters 
ever since the earliest Tertiaag. period, disappeared at the 
beginning of the deposition oMhe Red Crag. (8) If these 
propositions are justified, it remains a question for later 
inquiry whether the men who made the sub-crag imple- 
ments were of greater antiquity than those who made the 
implements (so-called eoliths) of the high plateau gravels 
of Kent, or than those recognised by some archajologists 
as makers of roughly chipped flints found in other locali- 
ties, but not hitherto generally admitted as of human 
workmanship. (9) In any case, the implements from the 
sub^Tag beds, in East Anglia are of special and very 
distinct type, and cannot be associated with any known 
irorn any^ other locality. — Prof. E. W. MacBride : Studies 
'p , . L — ^^'he effects of crossing the sea-urchins 

bentnus rsculentus and Echinocardium cordatum. Many 
niologists have investigated the question as to how far 
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I paternal and maternal characters are transmitted when 
I different species of echinoderms are crossed, and have 
! arrived at inconclusive and contradictory results. llie 
j re«asons for the unsatisfactory results of their investigation 
i are largely to be found in incomplete study of the normal 
I development of the species to be crossed, and consequent 
dependence being placed upon characters which are cither 
slightly marked or variable in the normal larva. There 
^ are two cases where the larvm are distinguishable from 
i one another by sharply marked characters, about the 
I presence or absence of which there can be no possible 
doubt. The first c.ase, that of the late larvae of Echinus 
I tniliaris and K. esculentust which are distinguishes! by the 
I number of ciliated epaulettes, has been investigated by De 
I Morgan and Shearer, who find that the hybrid in all cases 
shows purely maternal characters. 'The second rase, that 
of the larv«TB of Echinus esculcntiis and Echinocardium 
cordatum^ the larvae of which are distinguished by the 
presence of an aboral spike in those of the latter species 
and its absence in those of the former, forms the subject 
of this paper. It is shown that the eggs of Echinocardium 
fertilised by the sperm of Echinus give rise to hybrids 
which show the paternal character in the total absence of 
the spike, whilst the eggs of Echinus fertilised by the 
sperm of Echinocardium form a fertilisation membrane, 
but then undergo cytolysis. Looh and his pupils have been 
able to fertilise the egg of sea-urchins with the sperm of 
animals belonging to different classes of animals. In all 
these cases the Iarv;e are a purely mal(*rnal type. It is, 
therefore, startling to find that wIkmi the eggs of Kchino- 
cardium are fertilised with the sperm of a creature so far 
apart in systenifitic position as luhinus ihe paternal 
character should be so clearly marked in the hybrid. — Prof. 
W. M. Thornton : The influence of ionised air on 
bacteria. — Dr. T. Graham Brown : The intrinsic factors in 
the act of progression in the mammal, (i) By means of a 
stimulus (namely, section of the spinal cord) central in 
application, although remote from the local centre, the 
act of progression may be induced in muscles dc-afferented 
by the cutting of their appropriate posterior spinal roots. 
It occurs thus after all the muscles of both hind limbs have 
been de-afferented, and all but the recording pair have 
boon put out of action by motor paralysis. (2) I'he act of 
progression as exhibited by these muscles, and thus 
induced, scarcely differs, if indeed it differs at all, from 
the act similarly induced when the afferent parts of the 
recording muscles have not been broken. (3) In cither 
case the reaction, as evidenced in movement at the ankle- 
joint, shows three periods. In the first the record is 
characteri.scd by a state chiefly of maintained flexion. In 
the last there is a state characterised by maintain(?d 
extension. Intermediate between these there is a period of 
” balance,” in which the movements of progression arc 
most perfect. (4) The rhythmic sequence . of the act of 
progression is consequently determined by phasic changes 
innate in the local centres, and these phases arc not 
essentially caused by peripheral stimuli. (5) The proprio- 
ceptive stimuli which are generated by the contraction of 
muscles taking part in ihe art { 7 ohen ihe appropriate 
posterior spinal roots arc intact) play a regulating, and 
not an intrinsic, part in the act. Their chief importance 
may be in the grading of the individual component move- 
ments to the temporary exigencies of the environment . — 
Dr. J. L. Jona : The rcfr.aclive indices of the eye media 
of some Australian animals.- -S. G. Paino : The permea- 
bility of the yeast cell.— G. A. Buckmaater and J. A. 
Gardner : Ventilation of the lung in chloroform narcosis. 
The authors give a number of plethysniographic tracings 
to show the lung-ventilation during chloroform aiifesthcsia 
with different percentages of chloroform and ether, and also 
analyse.s of the blood gases. They show that with un- 
impeded respiration under anaesthesia by chloroform given 
at a slight positive pressure the ventilation of the lung 
takes place at a lowered level. During a narcosis in which 
respiration continues the lung-ventilation is diminished in 
the first three minutes by about flo per cent, of its origin.nl 
value, and by a similar amount after prolonged anajsthesia. 
They consider that the carbon-dioxide content of the blood 
is reduced below a threshhold value by any state of hyper-, 
pnoea prior to administration of the drug, and this diminu- 
tion in carbon-dioxide content plus the diminished excita- 
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bility of the respiratory ceiUn* \Noiild sulVice to slow or 
abolish the activity of the cenlrH. Cias analyses actually 
show that with a deep and rapid respiration there is a 
marked fall in the car bon -dioxide content of ilu* blood. 
Tlir-y also brin^j forward evidence to show that the diminu- 
tion’ in oxygen content of the blood during chloroform 
narcosis is not due entirely to diminished alveolar ventila- 
tion, but to the action of ‘ the* drug on the red corpuscles. 

- Lord Berkalay and M. P. Applaby : (i) 'I'he boiling ^ 
point of water ; and (2) the boiling points of some* saturated 
aqueous solutions. — Dr. R. T. QIasebrooki W. R. 
Bousflaldi and F. E. Smith : 'i'he heating effect of the 
curnmts in precise measurements of electrical resistance. : 

Linnean Societv, November 2. — Dr. D. II. Scott, F.R.S. 1 
president, in the chair. — Dr. D. H. Scott : The PaliEozoic 
fern Zygopteris Grayi (Williamson). 'I'he group of com- 
paratively simple ferrs (Primofilices of Arber, (Aienopterida* ' 
of Seward) to which this plant belongs is chielly known 
by petrified specimens showing structure. Correlation with • 
impressions showing the habit has seldom been possible ; 1 
fronds, however, belonging to a Zygopteris have been , 
identified. Z. Grayi^ a species founded by Williamson in | 
is a rare fossil. A new specimen, from Shore Little- 1 
borough, in Lancashire, was found b) Mr. Lomax last 
year, and scries of transverse and longitudinal sections 1 
were prepared, fhe question whether this species belongs | 
to .Ankyropteris or Kiapteris, as these gmera are defined j 
by Paul Bertrand, has been disputed. Ihe new specimen 
is certainly an Ankyropteris, as shown by th<.* presence of , 
“ peripheral loops ” of small-celled xylem on the leaf-trace. ^ 
'I'hus the view of Paul B(*rlrand is confiriruHl ; it appears j 
to hold go«)d for all known specimens of Z. Grayi. Zygo- | 
pterh, or, as we may now call it, Ankyropteris Gray*, is j 
a highly developed member of the Primofilices, and pre- 
sents interesting analogies with the curious genus Astero- 
chKxna, recently described in full detail by Paul Bertrand. , 
— Miss Edith E. Bamford : Pelagic aclinian larvre. 'Llie I 

author stated that the collection of actinian larvcu from j 

the Indian Ocean consists of thirteen different types, the | 
chief interest lying in the four zoanfhidean larvju, all 
being new species of the genus Zoanthina, Van Beneden, 
repres(*nted by single specimens. -A. O. Walker : The 
distribution of Elodea canadensis^ Michx., in the British 
Isles in 1909. K. canadensis, .Michx., is said to have been 
first seen in Ireland in 1836 and in Berwickshire in 1845. I 

By 1850 it had become so abundant in many parts of the | 

British Isles as to be a serious nuisance by choking up ! 
canals, watercourses, and drains, and all attempts to clear j 
it out failed. It was found, however, that after a few j 
years it died out, 01 b(?canie comparativ(?Iy scarce and 
feeble. Information on the subject is given in the paper ; 
from twenty-four counties in haigland and Wales, six in ' 
Scotland, and three in Ireland, showing, un the whole, thaf 
thf plant has decreased of late. — Dr. J, Murie ; The I 
‘‘ slipper limpet ” (Crepidula fvrnicaia). It was pointed ! 
out that the “ limpets ” have now become a nuisance on the | 
oyster-beds of both Kent and Essex. Originally they wen* . 
imported from .America, coming among the barrelled ; 
oysters brought over for relaying, 'rhey have since be- i 
come thoroughly naturalised, and on the Blackwater and i 
River Crouch are dredged iqi in ton*; atlache<1 to the 
oysters, mussels, &c. Unlike thi* starfish, <l«'VOurers and 
arch-enemies of the oyster, or the mussfls, whi('h smother , 
them, and the whelk tingles, which bore through thi-ir 
shells, the “ slipper limpet ” is more of a commensal para- 
site and messmate, partaking of the oyster’s food. But 
what now chiefly reiiders fViem a serious menace to oyster- 
cull ure is the labour and expense involved in constant ! 
dredging for them, as likewise the necessity for individually | 
chopping them off by “ cultack ” before the oysters are j 
presentable for sale or replanting. 

Zoological Society, November 7-- Mr. Frederick Gillctt* 
vice-president, in the chair. — T. E. Gunn : The presence of 
two ovarif in certain British birds, more esix'cially ih 
Falconida*. The author outlined the views held by the 
majority of English morphologists on the reproductive ! 
organs of adult f<-malr birds, and enumerated examples I 
whifh hr had collected during ;i number of years whore the } 
right as well as the left ovary was present, and, so far as 
could lx* ascertained,' in the two cases of which sections had 
beon made, where the right ovary was functional. He 
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pointed out the extraordinary preponderance in his examples 
of paired ovaries occurring in the Falconid.'c, as compared 
with those derived from any other source, and remarked 
that in that family tlie ovaries were usually placed sym- 
metrically one on either side of the vertebral column ;ind at 
about the same kwel. In examples other than the 
Falconkhc this .symmetrical arrangement was the e.xception 
rather than the rule, the right ovary generally occupying a 
position almost directly below the left, in the left half of 
the body-cavity, which, in the author’s opinion, suggested 
a half-way home; on the road leading to the final disappear- 
ance of the right ovary. — D. Seth-Smith : 'I'he moulting 
of the King penguin (Aptenodytes pennanti) in the society’s 
Gardens. The author referred to Mr. de Winton’s paper 
on the same subject which appeared in the Proceedings 
in 1808. The specimen observed by Mr. de AVinton did 
not moult until it had lived sixteen months in the Gardens, 
whereas the specimen now in the menagerie had moulted 
twice in six months. The author stated that the new 
feathers were almost fully grown before the old ones were 
shed, and that the latter had to be nibbed off by the bird’s 
beak or feet, as they were firmly attached to tlie sh(*ath.s of 
the new feathers. The paper was illustrated by photo- 
graphs, which showed the bird in various stages of the 
moult, as well as by specimens of the shed feathers. — Prof. 
A. D. Imms : Some Collembola from India, Burma, and 
Ceylon, with a catalogue of the Orit;nlal species of the 
order. Four genera .*md twenty-eight species were describ«*d 
new, amongst the latter the most remarkable being a 
form unique among (’ollemhola in possessing a median 
cercus to the fifth abdominal segment, and for the reception 
of which a new subfamily was formed. 'I'lie total number 
of ('ollembola known from the Oriental region was stale*! 
to amount to fifty-three species comprisc'd within twenty- 
seven genera. — Prof. P. P. Sushkin : Ontogenetical trans- 
formations of the bill in Ardea ciuerea. The author gave 
a description of the gradual development of the bill in a 
series of embryos and young .specimens of the heron upon 
which he had made ol)S(‘rvatlons. riie siinpfi* rhampho- 
theca proved to bo only a late stage of the compound one, 
and the form of the Ardeine bill he regarded as a derivative 
one, and discussed its n‘semblnnci; to those of airu-d forms. 

Manchester. 

Literarv and Philosophical b'oei^ty, October 31. — 
Prof. F. E. Weiss, president, in the ihair. — 'I'homas 
Thorp : A new method for testing the curvalun* of para- 
bolic mirrors. The method consists in tilting the mirror 
with a delicate tangent screw so that each portion of the 
mirror is successively brought into a horizontal position. 
— Miss P. C. Esdaile : A study of the scales of the 
salmon. It was shown that no two scales of the many 
scores examined from different parts of the one fish had 
the same number of lines, though they all had the same 
number of annual markings. Research during the past 
^ear indicated that the number of lines in eaeh annual 
group increases gradually on scales taken from near the 
head to those taken near the fleshy (adipose) fin ; and then 
from this position to the tail there is a decrease in the 
number of lines in each annual group. Also, the scales 
on the upper side of the body have fewer lin<*s than those 
on the lower side. Thus the scales are not all of the same 
size, increasing in length and breadth as the number of 
lines increases. Near the adipose fin, the part of tfie fish 
with nearly the smallest girth, the scales arc, so far as is 
known, the longest and br<|||dest, and have the grea‘^st 
number of lines. The results clearly indicate that' • yet 
it would be premature to slate how many lines are formed 
during ofich year or each month. 

Novcinb**!* 14. — L. V. Meadoweroft : A geometrical 
tn*atm»'nl of geodesic torsion.- -Dr. A. A. Mumford : 
Observations on some factors which have caused the im- 
proved physique of boys at the Manchester Grammar School 
durinc the last thirty years. In comparing the differeners 
in height, weight, and physical development generally of 
the boys at the school during the period i88i-f? as compared 
with tile period 1905-10, the author discussed the causes— 
better housing, improved diet, greater insight into th 
meaning of parental responsibility as regards health, &c. — to 
which he attributed the remarkable increase in height and 
weight of the boys. He referred to the changed attitude 
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towards athletics and physical culture, particularly during j 
the earlier ages, prevailing to-day, and, further, directetl i 
attention to the fact that, from the statistics he put forward, 1 
it appeared that the later the onset of infectious dlseas*s , 
can be postponed beyond the earliest years of childhood, the j 
better it would appear to be for the future growth and j 
vigour of the child. 

Paris. 

Academy of Sciences, November 13. — M. Armand (.iaulirr 
in the chair. — J. VIolle : A reversion of the double rose to 
the single form. A de Dijon rose, which for the last 

twelvci years had borne large numbers of the usual double 
flower, possibly as a consequeriLv^ of the dry and hot 
summer suddenly in September developed on all its 
branches single roses. 'I'hese were followed eight days 1 
later by ;i crop of the usual double rose. — A. Laveran and | 
D. Roudsky : Concerning the action of oxazine (triamino- I 
phenaxoxonium), chloride, and acridine (diphenylmethane) ! 
on trypanosomes. An account of experiments on the cause | 
of the dis.'ippearance of the centrosomes from the Irypano- j 
some under the action of oxazine.--- PicuTe Termior : The 
tectonic in French Basque country. — ^J. l*h. Lai^rula and 
II. Chrdtien : 'I'he Brooks comet (1911c); its photographic 
appearance and its spectrum. The photograph showed a 
cle.'irly deliiied globular nucleus with a tail formed of 
numerous filaments, nine of which were sufficiently well | 
marked to measure their angles of |)osition. 'I'lie spectrum j 
was photographed on a pin.acyanol plate, recording from | 
tlv* ultra-violet to the red. It proved to be v<‘rv similar 
to the spectrum of the Daniel cornet taken with the same 
apparalus. 'I'lie spectrum was continuous, with the 
cyanogen ;md carbon bands superposed. — A. Domoulin : 
The 4 ) surfaces. — L. Schlesingrer : A dilTerential system 
with fixed critical points. — G. Kowalew«ki : A property of 1 
the transformations of Volterra. — M. Jougruet : The [ 
acceleration of waves of shock in wires. -Jean Becquerol : I 
The prop.igation of light in fluoresci-nt bodies. Neither in | 
the ruby nor the emerald does the state of fluorescence 
sensibly modify the velocity of prep.^gaf ion of the radia- 
tions of the same period as those emitted. Within the 
limits of accuracy of these experiments a fluorescence 
absorption does not appear to exist. — Kr. Birkeland : 
Celestial phenomena and experimental analogies. Photo- 
graphs of further experiments made with a magnetic globe 
as Icathode in a large I.,eyden jar. 'I'he exampli-s given in 
the reproductions of the photographs include the imitations 
of Saturn’s ring, of some nehubo, and of the sun-spots. 
F’ic'rn* Weiss and O. Bloch : 'I'he magnetisation of nickel, 
cobalt, and of alloys of nickel and cobalt. For those alloys 
for which magnetic saturation w;is possible, the Curie 
constant was found to be a linear function of the percentage 
composition of the alloys.-- Chaspoul and Jaub<*rt 
do BeauJoM *. Researches on the radio-.'U'livily of the 
wat«.*rs of Vals-les-Bains. No gener.al rel.Mlion .'ippears to 
exist between the radio-activity of water and the mineral 
constituents. In llu* bicarbonate waters of Vais, h<nvever, 
the free crmbonic acid v.aries in the same sense ;is th(‘ radio- 
activity. — Pierre Girard and Victor Honri ; Conc«*rnipg 
som»i new hypotheses on the molecul.-ir slate of bodies in 
solution. 'I'he van *t Hoff -Arrhenius theory of solution has | 
recently been criticised adverselv by Colson and Fouard, I 
the former t)n the basis of cryoscopic measurements, the ; 
latter from tlv; results of osmometric experiments. 'I'hf* | 
author shows reasons for supposing that in the experiments | 
of houanl the ••(|uilibrium observed was not that due <0 | 
the true osmotic pressure, but was the result of osmotic ' 

( • -ents of electrostatic origin. It is coinduded that the 
facts brought forward by AI.M. Colson and Fouard cannot 
bo reg.arded as controverting the theory of van ’t Hoff and 
Arrhenius.- -K. Boismonu : d in* ijfLypoiodous amides. 
Details are given of the mf)d(.* of preparation and proper! i»*s 
of the iodine^ derivatives of acetamide, propionamide, and 
formamide. 'I'hese all contain the group — Nl, are de- 
composed by water, decolorise indigo, and liber.ate from a 
.solution of potassium iodide twice the amount of iodine . 
contained ^ .n the molecule. 'I'hey are very unstable, and 
th»* stability decreases as the molecular weight is lower. 

'M. Lespieau : Some properties of monobromacrolein. 
Monobromacrolein gives pyrazol when treated with 
n>di azinc hydrate ; the aldehyde does not react with pure 
hydrocyanic acid, but a violent reaction is induced bv the 
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presence of a tr.ace of potassium cyanide, the product being 
a niiiilti alcohol giving llu^ acid CIL : (.'Br. Cl 1 ( 011 ). COjjH. 

IL Chablay : Researches on the metallic alcoholatcs. 
— P. L. Vifl^uior : .Attempts at the direct preparation of 
letrolic aldehyde. An account of unsuccessful attempts by 
three methods to prepare letrolic aldeh\de. — Marin 
Molliard : The action of various polyurcides and of 
hippuric acid on the development and tuber formation of 
the radish, 'l uber formation was found to be favoured 
by the presence of sodium urate. — C. Picado : I he 
epiphyte BroiiKdiaceie as a biological medium. — P. -A. 
Dangfeard : 'I'he sulphur bactiTia.— M. Radais and .A. 
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riiK of mammals. 

The Age of Mammals in Europe, Asia, and North 
America. By Prof. Henry Fairfield Osborn. Pp. 
.\viif635, with illustrations. (New York: The 
Macmillan Company; London : Macmillan and Co., 
Ltd., i()io.) Prffce 1S5. Gd. net. 

D uring recent years no branch of study has made 
more important contributions to biolof^y than 
that of extinct mammals. It has not only led to a 
more satisfactory understanding of the mammals 
themselves and their relationships. It has also thrown 
unexpected light on the general processes qf organic 
evolution and the problems of geographical distribu- 
tion. The broad features in the secular development of 
several groups of mammals an* now* better known 
than the growth stages in the individual life-history 
of many common existing species ; and the underlying 
principles are often discoverable from a consideration 
of thr numerous recurring phenomena which are 
sutTicieiUly well known for comparison. 

The literature of the subject, however, has become 
so voluminous and scattered that the time has 
arrivefl for an exhaustive critical summary. The 
aimless casual descriptions of so-callcd new species and 
varieties can only be superseded by real contributions 
lo science when the present position of the various 
problems is clearly understood. Zoologists, especially 
palaeontologists, arc therefore much indebted to Prof. 
IL F. Osborn for the great labour he has bestowed 
on his new work, “The Age of Mammals,” which 
furnishes the necessary summary by a master-hand 
and forms a sure basis for future relearch. 

Prof. Osborn’s volume is intended for general scien- 
tific readers as well as for specialists. It is thus 
prefaced by an interesting introductory section on the 
principles of palaeontology as illustrated by extinct 
mammals, and on certain related geological questions. 
The treatment is more or less historical, with full 
references to the original authors, and there are 
several explanatory diagrams and maps. A table of 
strata (Fig. 13) marking the periods of successive 
earth-disturbances whicli gave rise to various moun- 
tain-systems, is especially striking. During the “Age 
of Mammals,” or Tertiary period, the Pyrenees, Swiss 
Alps, and* Himalayas have been formed in the Old 
World, while the Rocky Mountains have originated in 
North .America. 

It is well known that mammals first .arose during 
the Secondary period, or “Age of Reptiles,” but re- I 
mained insignificant and restricted in their range until 
practically all the dominant reptiles had p.assed away. 
Prof. Osborn alludes more than once to this appar- 
ently sudden world-wide extinction of the dinosaurs, 
ichthyosaurs, plesiosaurs, and ptcrod.actyls which 
flourished until the end of Cretaceous times ; but it is 
only to emphasise the inexplicable nature of thetij 
phenomenon. As he remarks. 

Reptiles are so sensitive to temperature that it is 
natural to attribute this extinction to a general re- 
irigcration, but the flora shows no evidence of this 
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either in Europe or America ; nor is there evidence 
of any great geographic cataclysm on the surface of 
the earth, for the plant-life transition from one age 
j to the other in the Rocky Mountain region is alto- 
gether gradual and gentle.” 

Whatever may have been the cause, so soqp as the 
great reptiles had disappeared, small primitive mam- 
mals of the kind which arose in the Secondary period 
suddenly began to multiply, and spre.ad both in 
Europe and North America, perhaps also in South 
America. Their remains are found in the Basal 
Eocene deposits. None of these animals, however, 
appear to be directly ancestral to more modern groups, 
the direct forerunners of which arrived bothkin Europe 
and North America from some undetermined region 
in the period of the Lower Eocene. This second 
mysterious migration furnished the source of thb 
lc‘murs, insectivores, true carnivores, rodents, and 
perissodactyl and artiodactyl ungulates. A few of the 
primitive mammals still survived with them through 
j the Eocene until the beginning of Oligocene times, 
most of them grown unwieldy in size, such as the 
herbivorous ("oryphodon and Uintathcrium, orfthe 
carnivorous Mesonyx ; but their brain remained small 
and simple, and they could not compete with the 
higher mammals in which advance in brain-power 
accompanied progressive ehiborations in the limbs and 
dentition. 

During the Oligocene period, sabre-toothed cats, 
dogs, martens, pigs, and rhinoceroses became 
recognisable, both in Europe and North America, 
while the viverrincs occurred in Europe,’ and the har'^s 
and primitive Ccamcls were characteristic of North 
America. Africa was then a separate land-.arca, the 
scene of the early development of hyracoids and pro- 
boscideans. In all regions then* were certain preco- 
cious and aberrant types, such as the titanotheres of 
North America and Arsinoitherium in Egypt, which 
only flourished for a short time, without leaving 
dc'seendants. At the beginning of the Miocene period 
tht^ most noteworthy event was the connection of 
Africa with Europe, which allowed the proboscideans 
to spread over the whole of the northern hemisphere, 
where they flourished and increased in size. There 
were now true cats .and bears, tapirs, and rhinoceroses, 
both in the Old and New Worlds; while by the end 
of the Miocene the horses had nearly become onc- 
toi‘d, and apes, antelopes, okapis, and hofhed deer 
had .appeared, at least in the Old World. 

By the end of the Pliocene period’"^mammaIs had be- 
come much as they are now, though most of the grouns 
were more widely distributed, and they comprised many 
large species which soon disappeared after the advent 
of man. From the early Eocene until the early Plio- 
cene, South America had been an i.solaled land-area, 
911 which mammals had developed into several strange 
groups of ungulates and the true edentates (sloths, 
armadillos, and ant-eaters). Before the end of the 
Pliocene, the emergence of the isthmus of Panama 
permitted some of these types to wander north into, 
the southern United States, while the camels (llamas 
and alpacas), cats, dogs, deer, pigs, horses, and ‘mas- 
todons were able for the first time to spread to the 
southern ^continent. At the end of the Pliocene period 
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there is evidence of extensive desiccation in wesrcrii 
North America, southern South America, north-central 
Africa, and central Australia; and physical chanf^cs 
which are not yet understood led to a glacial epoch 
in the northern hemisphere in Pleistocene times. These 
phenoniena had doubtless much to do with the ex- 
tinction of the large quadrupeds and the impoverish- 
ment of the mammal fauna. Civilised man has con- 
tinued the destruction. 

The whole of this fascinating story is lold in detail 
by Prof. Osborn, who not only discusses the mammals 
themselves, but also describes the rocks in which 
their remains occur, and briefly notices the successive 
changes in geography which they indicate, tiis work 
is illustrated by numerous text-figures of skeletons, 
restored sketches of extinct mammals made by the 
American Museum of Natural History, photographs 
of scenery, and diagrammatic geological sections. As 
might be supposed, much of it is extremely t<‘chnical, 
and to be us(?d for reference rather than systematic 
reading; but it is enlivened throughout by a succession 
of interesting generalisations, which arc, all the more 
valuable ns having been either suggested or confirmed 
by the author’s own researches. The peculiar feature 
of Prof. Osborn’s book, indeed, is its stimulating 
freshness, and he is to be congratulated on the impulse 
which it is certain to give to the studies with which 
k deals. A. s. W. | 


GEOGRAPHICAL DISTRIBUTION OF FERNS, 
Die Geographic der Fame. By H. Christ (Basel) 
Pp. 357 + 3 maps. (Jena: Gustav Fischer, 1910.) 
Price 12 marks. 

D r. CHRIST has produced a volume of remark- 1 
able interest on the geographical distribution j 
of ferns, which forms a worthy companion to ! 
Schimper’s well-known “ Pflanzen-Goographio auf 1 
physiologischcn Grundlage.” The book has been I 
arranged in a somewhat similar manner to Schimper’s ! 
“Plant Geography,’’ and is divided into two parts. [ 
The first consists of 136 pages, devoted to considera- | 
tions of the effects of soil, climate, &c., on the distri- 
bution of ferns, and in the second part the ferns of 
tho dithTcnt geographical areas arc described in detail. 

To tl^ general botanist, and more particularly fo 
the ecologist, the first portion of the book has the 
greater interest.^ Ferns, unlike the flowering plants, 
though very widely distributed, are not universally 
found over the surface of the earth, since they are 
definitely limited as to their environment by the need 
for water, and though many species arc remark;ible 
for their capability of resisting desiccation, yet they 
arc unable to grow where the rainfall is below a 
cert^b amount. Being in the main shade plants, 
their maximum distribution tends to follow the wooded 
areas of the globe; and the dry desert areas are almost 
destitute of ferns. 

Though mainly found growing on humus, somc^ 
ferns arc affected by the nature of the substratum, and 
this is especially the ^ case with calcareous soils. It 
may often happen, however, that chalk-shunning 
ferns may be found on that formation owing to the 
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deptli of humus by which the calcareous soil is over- 
laid. 

Striking examples of ferns which avoid the chalk 
are afforded by Asplenium septentrionale and by the 
ivorld-wide Ptcridium aquilinum — the bracken fern — 
which is found in both hemispheres, from “ the equator 
to the poles.” Asplenium viride and Cystopteris mon^ 
tana, on the other hand, may be cited as examples of 
species characteristic of the chalk. Halophytes, again, 
have their fern represenlatives, and Acrostichuni 
lomarioidcs from the brackish swamps of tropical 
America, and A. aiireum, which grows in the Rhizo- 
phora estuaries, are striking examples of this type of 
plant. 

Then again there are the fresh-walcr swamp ferns, 
such as^tho widely distributed Dryopteris thelypteris 
and the well-known water fern, Ccralopteris thalic- 
trioides, , 

The majority of ferns are perennial, but there are 
a few exceptions, of which Ccralopteris is one, and 
also the annual fern, Anogranima Icptophylla. 

Ferns afford parallels to Phanerogams in their 
choice of habitats and relations lo climatic con- 
ditions, and also in their I'Xternal forms they provide 
counterparts lo other types of vegetation. We find 
them, for example, as epiphytes; tree ferns; 
scramblers or bramble ferns ((Ueichenia, Odontosoria, 
itc.) ; twining ferns, such as lllccluinin volnhile; tendril 
climbers (Latliyroptcris nuidagascaricnsis), and creep- 
ing epiphytes or rhizome climbers, which are well 
illustrated by the aroid-like Olcamlra nccrijorwis. 

The general biological features of hygrophvtic ferns, 
hairs, secretions, storage organs, iS:c., arc also 
described with a wealth of illusiration. 

An interesting section is devoltd to the description 
of the xerophytic types, many of which have their 
home in the Andes, on the same lines as that for the 
hygrophyles. 'Fwo characteristic forms may be 
recognised : the Cheilanthes type, with short rhizome, 
deep roots, and small hairy pinnie, and ihe Elapho- 
glossum tyjic, when* the rhizome is thick and creeping 
and the leaves tongue-like?, leathery, and simple. The 
genera (\vclophorus, from the Old World, and Elapho- 
glossum, centred in the Andes, afford the most strik- 
ing examples. 

Ferns of high alpine or arctic regions arc few, and, 
as compared with the phanerogamic vegetation of 
such situations, are not particularly characteristic. 
Oyptogramma and Woodsia, however, mrfy be cited as 
typically northern alpine forms, while Polystichum 
mohrioides is a typical antarctic-andine species. One 
of the higliest known species is another Polystichum, 
P. Dulhei, from Kumaon, which occurs at an altitude 
of from 13,000 to 17,000 feet. 

The bulk of the second part of the book is concerned 
with the fern flora of the different geographical re- 
gions, but it is preceded by some very interesting 
pages dealing with general questions of geographical 
distribution, such as the effect of the Icc age and tfie 
relics of the fern flora of past ages. The distribution 
of several genera is outlined, but space does not 
permit of a review of this section of the book in 
further detail. Attention may, however, be directed 
to the remarkable case of distribution afforded by 
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the genus Pleurosorus, which is found as three I 
scarcely differing forms in Southern Spain (V. Pozoi), 
South Chile (S. papaverifolius), and Australia (P. tidae- 
folius). These small xerophytic rock ferns may well 
be cited as examples of the simultaneous appearance 
of a species in widely separated localities. 

There is but one fault to find with this otherwise 
excellent book, and that is that the illustrations, most 
of which are very good, have been inserted without any 
particular reference to the text, and some difficulty is 
experienced in attempting to find the figures which 
are intended to illustrate particular descriptions. 

A. W. H. 

OPHTHALMIC THERAPEUTICS. 

An International System of Ophthalmic Practice. 
Edited by Dr. Walter L. Pyle. Therapeutics. By 
Dr. A. Darior. Translated by S. Slephensnn. Pp. 
xiv + 444. (London : Rebman, Ltd., J911.) Price 
174-. 6d. net. ^ 

T his is the first volume of an “ International 
System of Ophthalmic Practice,** edited by Dr. 
Walter L. Pyle, of Philadelphia. Other volumes | 
announced are on “ Medical Ophthalmolog)'’,** by Dr. 
Arnold Knapp, of New York; “Ophthalmic 
Di.agnosis,*’ by Dr. Charles H. Beard, of Chicago; 
“Pathologv and Bacteriology of the Eye,** by Messrs, i 
Treacher Collins and M. S. Mayou, of London; | 
“Affections of the Orbit and Accessory Cavities,*’ by 
Dr. Christian R. Holmes, of Cincinnati; “Examina- j 
tion and Refraction of the Eye and Eye-strain,’* by 
the editor; and “Ophthalmic Surgery,** the author- 
ship of which is not stated. It will be seen that the 
scheme is comprehensive, and that the aim is essen- 
tially practical. The authors arc men of. established 
reputation, and may be relied upon to carry out their 
work ably, so that the system will form a valuable, if 
not indispensable, addition to the ophthalmologist’s 
library. If the volumes reach the standard of the 
sample which w^e have before us we may confidently 
prophesy the financial success of the series. 

Those who have read Dr. Darier’s lectures and 
papers on ophthalmic therapeutics in their origin.al 
foriti in French must have approached the present 
work with some misgivings. Dr. Darier is an enthu- 
siast for novae res. He possesses in marked degree 
the mental agility of the Latin race, quick to appre- 
ciate new facts, eager to traverse new^ paths. True, 
he sometimes appears to the onlookers to skip rather 
than to run, but then he is an artist, and a savour 
of art is not without its ^ uses in dealing with the 
science of medicine, a science which, though yet in 
its infancy, is called upon to perform the feats of 
mature development/ Dr. Darier’s enthusiasm often 
outruns discretion, but in this book it has been curbed 
by the “ free editorial control *’ which has been exer- 
cised upon the manuscript. In the end we have a 
sound work on the treatment of diseases of the eye, 
which by virtue of the lai;gc space devoted to the 
discussion of new methods and new drugs, forms a 
useful adjunct to the formal text-book. 

The subject is divided into two parts, general and 
special therapeutics; The first commences w'ith a 
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chaplor on methods of diagnosis, devoted to such 
topics as scrum diagnosis and the demonstration of 
spirocha^tes. Constitutional treatment is then dealt 
with, stress being laid upon the technique of hypo- 
dermic and intravenous medication and subconjunctival 
injections. The chapter on serum- and organo- 
therapy will prove particularly useful to the ophthal- 
mologist, who has perforce to obtain his , knot^edge 
of these matters second-hand. It might have btx'n 
expanded with advantage, and a freer citation of 
original papers would have enhanced its value. The 
ophthalmologist cannot afford to ignore serum- 
therapy, which now has so large a place in medical 
treatment, but it is a two-edged weapon, and should 
be used with the utmost caution. Much space is 
devoted to photo-electro-, hydrt)-, mechano-the»apy, 
X-rays, and radium ; .as a rule original papers are 
qiiotfd, and the reader is left to draw his own con- 
clusions. Of more value are the chapters on drugs — 
anaesthetics, analgesics, vaso-dilators, vaso-con- 
strictors, mydriatics and cycloplegics, miotics and 
silver compounds; their virtues and vices and the 
modes of their application are quite well described. 

In the section on special therapeutics, the diseasi‘s 
of the eye are dealt with seriatim in the manner of 
an ordinary text-book. Too little stress is laid upon 
old and well-tried methods, so that the re.ador is liable 
to obtain a wrong perspective. The book, however, 
is cl(?arly intended for specialists who arc capable of 
forming an independent opinion in these matters. 
It would be easy to criticise many of the 
statements, but those most open to attack are 
such as only time and extended experience can 
ultimately settle. They are topics of constant dispute 
in ophthalmic journals, where they can most suitably 
be ventilated. In discussing catanacl, glaucoma, and 
so on reference has to be made to operative measures. 
It would have been better to have relegated these 
matters entirely to the volume on ophthalmic surgery, 
where they will doubtless be treated exhaustively. 
The cursory remarks are of little value; on the other 
hand, they do not occupy much space. 

We can cordiallv recommend the book to the con- 
sideration of advanced students of ophthalmology, and 
they will be well advised to look out for the otluT 
volumes of the series. 

PHARMACOGiVOSV IN THE UNITED STATES. 
A Text-book of Botany and Pharmacognosy, intended 
for the Use of Students of Pharmacy, as a Refer- 
ence Book for Pharmacists, and as a Handbook for 
Food and Drug Analysts. By Prof. H. Kraemer. 
Fourth revised and enlarged edition. Pp. viii + 888. 
(Philadelphia and London : J. B. Lippincott Co., 
n.d.) Price 155. net. 

A lthough in English text-books botany is^. not 
usually combined with pharmacognosy, it is un- 
deniable that such a combination possesses for tlu- 
student of the latter science the distinct advantage 
'that much overlapping may b# avoided, and that, by 
selecting medicinal plants io illustrate the botanical, 
portion, the student, while studying botany, insensibly 
acquires a considerable amount of information con- 
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cerning economically important plants. 'J'his advan- 
tage has been utilised by Prof. Kraemer to the fullest 
»‘xtent; indeed, it might be considered by some to 
have been carried rather too far, for the section on 
the “Classification of Angiosperms ’* deals with medi- 
cinal plants only. The botanical portion of the work 
is well written and abundantly illustrated; it is char- 
acterised by the comparatively small amount of 
attention given to the lower forms of vegetable life, 
the algae and fungi occupying only thirty-six pages, 
whereas in text-books of botany these two groups are 
usually treated in detail that is often considered un- 
necessary for the pharmacognosist. 

Part ii., “Pharmacognosy,** is subdivided into four 
chapters, dealing respectively with crude drugs, pow’- 
dcred drugs, reagents, and micro-analysis. As the 
first chapter comprises only 178 pages, and deals with 
a large number of crude drugs, it is evident that the 
space allotted to each can be but small. The descrip- 
tions of the drugs are accordingly very concise, and 
the methods by which those that arc unorganised are 
produced have been perhaps unduly reduced, but the 
constituents have received careful and sulliciont treat- 
ment. Thus the accounts of the production ot such 
important drugs as aloes, catechu, guaiacum, rubber, 
&c., can convey to the mind of the student but an 
imperfect idea of the various steps in the processes 
and their effect upon the drug obtained. To these 
details a little more space might well be given without 
unduly increasing the size of the work. Credit, how- 
ever, must be given to the author for including a 
large number of drugs of comparatively rare occur- 
rence, and thus making this section of the work more 
complete than is usually the case with text-books 
designed for the use of the student. Chapter 
ii., dealing with pow^dcred drugs, has also been 
much elaborated. Tn addition to those with organised 
structure, it includes a number of structure- 
ess drugs (aloes, myrrh, c'lc.), as well as a few 
definite chemical compounds. 'I'hc key to their idenli- 
lication, based primarily upon the colour, is one of the 
most complete that has been published. The chapter 
IS .abundantly illustrated, and contains descriptions of 
the microscopical characters of so many drugs that 
it cannot fail to be of service to the experienced micro- 
scopist as w'cll as to the student. 

Chapter iv., “Micro-analysis,” deals with the identi- 
fication of the crystals found in drugs and their pre- 
parations by crystallographic methods, and the time 
has ryrrived when these methods must be adopted in 
the study of such crystals if any real progress in that 
direction is to be made. It is undeniable that at 
present the crystals observed in drugs are often very 
loosely described, and that their identification fre- 
quently rests on vory insufficient grounds. This 
part also • includes the description and illustra- 
tion of the crystalline forms of a number of active 
constituents ,of drugs, such as brucine sulphate, 
codeine sulphate, cubebin, &c., and is to be regarde 
as sugg(!slive (wdiich i^ certainly the case) rather than 
complete. 

It will thus be seen thllt Kraemcr’s text-book is a 
valuable contribution' to the literature of pharma- 
cognosy. It show\s how medicinal plants mav be 
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utilised in the study of botany; it deals with a large 
number of drugs; it gives instruction in their identifi- 
cation in the powdered state, and it suggests lines 
upon which microscopical investigation may be prose- 
cuted. The author is to be congratulated on the 
success of his labours. Hknry G. Greenish. 

THE CHEMISTRY OF BLEACHING. 

The Principles of Rleachinff :and Finishing of Cotton. 
By S. R. Trotman and E. L. Thorp. Pp. xii -1-347. 
(London: C. Griffin and Co., Ltd., iqu) Price 
165. net. 

T he book before us is an attempt to blend an 
account of the most recent advances in the pro- 
cesses of bleaching and finishing of cotton goods with 
an equally up-to-date account of the scientific prin- 
ciples which form the basis of these processes. Such 
an attempt is comparatively rare in connection with 
manufacturing processes, and on that account alone 
the book ought to be welcomed. But when, as we 
find, the attempt has been highly successful, the 
I authors must be congratulated on having produced 
a work of great value to all concerned in this im- 
portant industry. 

The book opens with an account of the structure 
and composition of cotton fibre, the means of testing; 

I its strength, twist, 5 :c., followed by an account of the 
I carbohydrates, such as starch and the sugars which 
are of importance fo tlui bleacher. A full account is 
given of the different kinds of water, and of the 
means of treating it so as to make it suitable for 
bleaching purpi>ses. The importance of the qii.^ility of 
water supplied to the works is too often overlooked 
by the bleacher, who ought to know that good results 
in bleaching largely depend on the quality of water 
used, and that the pure white required for some goods 
cannot bo obtained i'f certain waters are used. 

One of the most interesting chapters in the book 
is that in which the infiuence of bacteria in bleaching 
is discussed. The authors show that cotton may be 
infected with bacteria at almost every stage of its 
manufacture, and the principal causes are the follow- 
ing 

(1) Impure water for steeping. 

(2) Incomplete removal of protoplasmic constituents 
I during bleaching. 

(3) Allowing goods to lie .about in a damp condition, 
especmlly in warm weather. 

(4) Insufficient cleanliness of plant or buildings. 

(5) The use of inferior materi.als, c.g. low-grade 
starches and glues. 

(6) The careless storing 'of finished goods. 

The results of bacterial damage are frequently 
coloured spots, each spot being a colony of the 
organism. Sometimes the whole piece of cloth be- 
comes infected, and has the appearance of having 
been dyed. A piece of lace examined by the authors 
left the finisher apparently perfect, but subsequently 
I developed a pink colour. 

“A microscopic examination showed the presence of 
numerous very fine hyphsc interlaced with the cotton 
fibres, .and subsequent plate cultures upon a starch 
medium similar to the dress used for the lace proved 
the presence of a chromogenic mould, which was 
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capable of producing;’ the observed pink colour. The 
point was conclusively proved by infecting sound lace 
with the organisms.” 

Further, it was found that the presence of acid was 
necessary to develop the colour, which only appeared 
after about fourteen days. This explained how the 
goods were passed as perfect by the finishers. Natur- 
ally much space is devoted to the treatment of the 
cloth before the actbal bleaching and to the materials 
and plant used in these processes. The importance 
of securing purity in the materials used is insisted 
on, and regular testing recommended. Full details 
are given of the Kiers used for lye boiling and wash- 
ing, and there are excellent illustrations of the most 
improved forms of plant. 

Much attention is given to the various bleaching 
agents, and particularly to bleaching powder. The 
controversy as to its composition is carefully con- 
sidered, but cannot yet be said to be fir^ally settled. 
Reference is made to the very recent work of R. L. 
Taylor (Chemical Sociely’s Journal, 1910, p. 2541), 
who has shown that the action of carbon dioxide on 
bleaching powder liberates chlorine only and not hypo- 
chlorous acid, as had usually been supposed. On the 
other liand, S. H. Higgins maintains that hypo- 
chlorous acid docs enter into the bleaching action 
(Chemical Society’s Journal, 191T, p. 85S). 

Limitations of space will not allow us to refer to 
other portiotis of the book. Suffice' it to say that the 
use of other bleaching agents, such as sodium hypo- 
chlorite ozone,’ sodium peroxide, potassium perman- 
ganate, <Kc., is referred to, and there is a full account 
of the bleaching by electrolytic solutions, and a dis- 
cussion of the economy of the process. The book 
will be of special use to bleachers who have a sulficient 
knovv’ ledge of chemistry to understand the theoretical 
portions. 

SYSTEMATIC PSYCHOLOGY, 

A First Book in Psychology. By Prof. Mary Whiton 
Calkins. Pp. xvi + 419. (New York : The Mac- 
iiiillan Company; London: Macmillan and Co., ' 
Ltd., 1910.) Price 8s. net. , 

Krkenntmsiheoric.. Von Prof. E. Diirr. Pp. viii + 362. \ 
(I^ipzig : Quelle und Meyer, 1910.) Price 8 marks. | 
jV/f ISS CALKINS is well known among psycholo- 
gists for her treatment of p.sychology as the 
science of selves rather than as the science of mental | 
processes. In her view, the science is best treated as 
“ -i study of conscious selves in relation to other selves 
and to e.xternal objects-' in a word, to their environ- 
ment, personal and impersonal." The aim of the 
present book is to gi^e a systematic account of the 
various psychological topics, ordinarily treated in intro- 
ductory text-books, from this point of view. As might 
bt! anticipated. Miss Calkins is least successful in her 
niethod when dealing with perception,, imagination, 
memory, and thought, although the special point of 
v;ew gives ah added significance to the facts, and 
brings a new interest for those students who have 
already become familiar with the ordinary descriptions. 
When dealing with the more individualising and active 
forms of consciousness - emotion, will, belief, and the 
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religious consciousness — the author is able to 
benefit by her method to the full, and gives the im- 
pression of concreteness and reality so often missing 
in the descriptions of these aspects of conscious life. 
There is no chapter specially devoted to the nature of 
the self, but many facts generally given under this 
head are very f^lly discussed in a section on “Ab- 
normal Psychology ’* in the appendix. This appendix 
forms quite a third of the entire volume, and contains 
masses of detail the enumeration and discussion of 
which might obscure the general line of argument. 
It adds very greatly to the value of the book, and is 
clearly arranged, and well provided with figures and 
diagrams. The final section contains a large number 
of good “review questions." ^ 

Prof. Durr’s book, though written from the psycho- 
logical point of view, does at least equal justice to the 
metaphysical issues involved in the problem of know- 
ledge. It is divided into three long chapters entitled, 
“ Die Psychologic dcs Erkennens," “ Die Wertlehrc 
des Erkennens," and " Die Gegcndstandslehro dcs 
, Erkennens " respectively, and under each of these 
I headings numerous subdivisions occur. The book 
cannot be accused of lack of system, and in some 
respects forms a coinpondium of philosophy with the 
historical and critical methods about equally repre- 
sented. Its first hundred pages on the psychology of 
thought, however, lift it far above the ruck of ordinary 
philosophical text-books, and make it of the greatest 
value to the psychologist. The dilliculties attending 
the various possible theories of outer perception and 
inner perception (introspection) are exhaustively dis- 
cuss'd, though in srnrdl compass, and the peculiar 
psychological problem involved in the case of memory 
and recognition is clearly stated, and a solution of it 
aitempted. ^ Under the sub-heading “Thought," 
theories of abstraction, judgment, inference, and in- 
duction are briefly considered. Several paragraphs are 
devoted to the question of the relation of knowledge to 
belief. Notes at the end of the volume give the 
necessary references to current literature, and in many 
cases continue the discussion in greater detail. The 
one criticism to which the book is open is that diffi- 
culties arc treated in too summary and dogmatic a 
fashion. For conversational classes or “seminars" in 
philosophy and general psychology, the book should 
prove invaluable. There is certainly no single book 
in English of a similar kind at the present time. 

W. B. 

OUR ROOK SHELF. 

(1) hitrodiiclion to Science. By Prof. J. Arthur 

Thomson. Pp. vi + 256. 

(2) Astronomy. By Arthur R. Hinks. Pp. vi + 250. 
•(Home University Library of Modern Knowledge.) 

(London: Williams and Norgate, 1911.) Price li'. 

net each. 

(i) Prof. Thomson has prepared an admirable intro- 
duction to the scientific section of the series of which 
he is joint-editor. He has an inspiring gospel t<) 
expound, and has proved himself a worthy apostle of 
it. Science stands for truth and righteousness, for 
exact observation, for progress at all costs, for that 
divine discontent with existing knowledge which 
stimulates persistent inquiry into the unknown, and 



140 


NATURE 


[November 30, 1911 


leads llie true philosopher, in Sir John licrschers 
words, “to hope all things not impossible and to 
believe all things not unreasonable.** 

The scientific mood, aim, and method are described 
by Prof. Thomson and illustrated by apt quotation , 
from the works of active investigators. The relations 
of science to philosophy, art, religion, and practical 
life are dealt with; and the clarification of the 
sciences forms the subject of a particularly valuable 
chapter. As is appropriate in a “ Home University 
Library,’* the readers are assumed to come to the 
university with a certain foundation of preliminary 
knowledge; otherwise such a reference as that to 
“ Bode’s law of the relations of the planets, or 
Mendeleeff *s ‘ periodic law ’ of the relations of the 
atomic weights of the chemical elements ** would be 
unintelligible. Given this acquaintance with the broad 
principleAof science, we can conceive no better first 
survey of the significance of scientific work than thht 
which Prof. Thomson provides. 

(2) Mr. Hinks has produced a volume which is 
decidedly superior to most popular books on astronomy, 
inasmuch as it is not merely a descriptive catalogue 
of the characteristics of celestial bodies, but a state- 
ment of leading results and a critical analysis of con- 
clusions. The book breathes the spirit of the prac- 
tical astronomer who can form his own opinion as 
to the value of observations and hypotheses. It 
suffers by comparison with some other volumes on 
account of the absence of illustrations; nevertheless, it 
is decidedly original in substance, and the most read- 
able and informative little book on modern astronomy 
we have seen for a long time. 

PhysikaliscJie Chcniie der Zelle und der Gewchc. 

By Prof. Rudolf libber. Dritte Auflage, Pp. xv+ 

671. (Leipzig: W. Engelmann, 1911.) Price 17.25 

marks. 

This third edition of Dr. Hbber’s well-known work 
on the physical chemistry of the cell and tissues is 
widely different, both in extent and quality, from the 
modest little volume which first appeared m 1902, and 
interested physiological chemists as the evangel of the 
new lipoid theory of cell permeability promulgated by 
Overton and Hans Meyer. 

Since that time the chemistry of colloids and of the 
relationships of colloids and crystalloids has made 
enormous strides, and the new edition is now in 
reality an interesting and fairly well up-to-date text- 
book of this domain of knowledge. It still shows, 
however, on account of the way the lipoid theory 
keeps cropping up everywhere, manifest traces of its 
origin, and the author is still an earnest and whole- 
hearted believer in an ingenious theory which has 
not stood the test of advance of time and growth of 
knowledge. 

Ev(?n this sturdiest champion of the lipoid theory 
is driven now to admit that the experimental findings 
c?n only bo explained by following Nathansohn’s pos- 
tulations of a mosaic cell-membrane, in which the 
small stones represent the lipoids and the interstitial 
material, a protoplasmic cement which allows a vary- 
ing degree of permeability to the ions. This is 
accordingly a kind of dual Maxwell’s demon mcm-» 
brane, with one kind of demon at one kind of gate 
letting through the lipoid-soluble bodies, and a 
different class of demon at a different sort of g.atc 
letting through the water-soluble bodies, and those 
who desire salvation for the lipoid-theory by leaving 
it in possession of these two demons may be con- 
gratulated on having placed it where it is wrell-nigh 
unassailable, ^ unless, indeed, someone discovers a 
substance which is soluble neither in water nor lipoids | 
and yet ran contrive fo get into cells, 
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'fhe portions of the book which do not treat of 
cell permeability are well and clearly written, and 
give a full presentation of the subject, which may be 
recommended for study to those interested in the 
confines of physical and bio-chemistry who possess 
already some acquaintance with both subjects. It is 
not by any means a book for beginners. 

Benjamin Moore. 

« 

Geologische Ausfliige in der Marh Brandenburg. By 
K. Hucke. Pp. 155. (Leipzig.: Quelle und Meyer, 
19 1 1.) Price 3.20 marks. 

This guide for the geological student and tourist, 
printed in the popular black-letter type of northern 
Germany, should find a ready appreciation among 
those who travel round Berlin. The descriptions of 
the various excursions are clear, and there is a touch 
of Walther’s vividness here and there, as in the 
account (p. 13) of the general landscape on the with- 
drawal of the “inland ice.” Not enough is made, 
perhaps, of the probability that large . areas of this 
ice stagnated in the plain, and that the withdrawal, 
which deposited the ground-moraine, w^as mainly in 
a vertical direction. 

The index does not always guide us to the attrac- 
tive generalisations which the book contains, such 
as the origin of the numerous lakelets and the 
ancient courses of the streams (p. 107). When 
the vi.sitor, however, reaches a critical district he 
is encouraged to look beyond tlie immediate land- 
scape. Formations concealed at the surface are 
.sought in quarries underground. An interesting 
account is given (p. 12 1) of tlie interglacial bed of red 
ochre near Dahnsdorf, resulting from the oxidation 
of dark green iron carbonates and luimales. These 
were deposited by water, and were subsequently pre- 
served by boulder-clay, as a stratum 30 metres thick. 
The dry channels known as Rummcln (p. 136) in the 
elevated region of the Flaming south of Berlin are 
attributed to torrents from the melting ice. A new 
interest is thus given to these pleasant features of a 
land that often seems monotonous. We are told that 
the horizontal sheep-tracks along their sides (Fig. 55) 
have been regarded as river- terraces. ^ 

In the gloom of the level forest-covered regions the 
huge Scandinavian erratics form features of them- 
selves (Fig. 32). The numerous photographs that 
illustrate this handy volume are mostly provided by 
the author, who has certainly shown the. wide variety 
of deposits that may be stimicd in the Mark of 
Brandenburg. G. A. J. C. 

Playbooks of Science : Chemistry and Chemical Magic. 
Pp. 150. Mechanics Qnd Some of its Mysteries. 
Pp. 120. Flying and Some of* its Mysteries. Pp. 
138. All by V. E. Johnson. (London : Henry 
Frowde, Hodder and Stoughton, 1912.) Price 
IS. 6d. each. 

Boys who are thoroughly interested in a well-chosen 
hobby are tHfe cause of much less anxiety to their 
parents and teachers than those who are content to 
idle away leisure hours. Thi% author of these little 
books has for his primary aim the provision of intelli- 
gent amusement, and on the whole he has made a 
successful appeal to the desire young people have “ to 
try things.” “ Never be content merely to read about 
an experiment” is the advice offered at the beginni^ 
of each book, and it is probable that many boys will ffe 
led from the performance of the tricks, described to 
the serious study of the phenomena observed. 

The two books named first are almost wholly devoted 
to experiments, while the third is largely a descriptive 
aibcount of the various- attempts to evolve the perfect 
flying-machine. 
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Uer ranamakatial. By Max D. Ficgel. Pp. viii + ^ 
183. (Berlin : Dietrich Reimer— Ernst Vohsen, 
1911.) . Price 4 marks. 

Mr. Fikciel describes clearly the course of the canal 
now in process of construction by the United States 
( iovernment ; also the engineering works and 
machinery, and the commercial and political aspects of 
the enterprise. His book will provide German readers 
with an inform^ive account of the position about a 
vear ago of what in three years* time promises to be 
one of the most remarkable human schemes ever 
l)rought to a successful conclusion. 

LETTERS TO THE EDITOR. 

{The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of. rejected^ 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

The Weather of xgii.* 

Sir Edward Fry*s letter in Natcre of Noveiiib* r ii>. and 
Commander llcpworth’s reply in the iss>uc of November 23, 
prompt me to give expression to some ideas wliich 1 hcive 
b^ien discussing with various meteorological friends during 
the last few months. What I have to sa}' will not attempt 
;in explanation of tl||||^ phenomena of the remarkable summer 
;md autumn of this year, but it will give an indication of 
the dire«'(ion in which, for my part, I hope to look for an 
•'xplanalion of those phenomena. 

I agree with Sir Edward Fry that the prevalence of anti- 
cyclones in a particular direction, or the continuance of 
given winds, are only part of the phenomena to be ex- 
plained ; I think, (00, that the stalement may be rightly 
understood in a sense slightly different from that which 
Sir Edward intended. T mean that this summer fiirnislied 
a good deal of evidence for a proposition which includes the 
inference that the distribution of pressure is not in itself 
a complete explanation of the weather. I will state my 
proposition now, and afterwards explain why T make it. 

It is that the main outlines of (he di.stribution of pressure 
are imposed upon the surface layers of the atmosphere by 
transmission from a region 0 or 10 kilometres high — a 
region which is above what may be called the physical 
laboratory, where rain and thick clouds are made — and that 
the phenomen.a of weather are due, not to the mere exist- 
ence of the air currents which correspond with the distribu- 
tion of surface pressure, but to their heterogeneity. 
Weather as represented primarily by rainfall is dependent 
on the convection of moist air, while pressure distribution 
is governed by changes which lake place above or nearly 
at the top of the convective region of the atmosphere. Tn 
other words, the dynamics of llie atmosphere is controlled 
in the upner air, while the phvsics of the atmosphere is a 
matter which concerns thqplower layers. 

The remarkalro summer haS provided evidence In support 
of this proposition by furnishing a number of examples of 
pressure distributions which might well have been rainy, 
and were not. The Coronation festivities were somehow 
preserved from the copious rainfall which, according to the 
pressure distribution, was their due. gif pressure distribu- 
tion is the cause of rainfall, 100,000 cmldren at the Cryst.al 
Palace on June 30 ought to have got wet through, but they 
did not.. There arc»many other instances of the same kind 
which I need not quote. Let us look at the matter from 
the other side. 

Some time during the summer Mr. W. H. Dines sent to 
me the results of some work which he has done upon the 
correlation of various data for the upper air. .\mong them 
was the correlation coefficient between the variations of 
pressure at the surface and at the level of 9 kilometres. 
For certain groups of ascents it was so large as to show 
a clo.se apprqximation to prooortionality. That is, of 
course, not surprising, because the variations at the surface 
and at 9 kilometres are certainly not independent ; but 
what was surprising to me was that the standard deviations 
of pressure at the two levels in the cases ^nder investiga- 
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lion were- very nearly ecjual. Thence it follows that the 
jinssurc variations at y kilometres level twilh two-ihirds 
ot the atmosphere below it) are not merely proportional to 
the variations at the surface, but the same in magnitud*" : 
and as they are certainly transmitted to the surface, it 
follows, further, that the variations at the surface arc 
practically accounted for by the variations that occur :u 
.9 kilometres. We are ai'customcd to urge the importance 
of the* study of the upper air for increasing our knowledge 
of meteorology ; but, so far as I know, we have not rea>g- 
nisrd that 11 wa.s so directly responsible for steering our 
surface air currents, 

Mr. Dines ’s variations were those shown between the 
individual balloon a.scents and their average. Looking into 
a series of charts for the upper air recently published by 
Prof. Rotch, I came upon another step in the proof. In 
the charts Prof. Rotch gives th# average wind velocity at 
30,000 feet (9 kilometres) and the atmospheric density there. 
The product of these two is about the samq as for a point 
iu‘ar the surface, whence it follows that for Blue Hill the 
pressure gradient at 9 kilometres, which is proportional to 
the product, is the same as for the surface ; in other words, 
not only arc the chronological changes transmitted to the 
surface from 9 kilometres, but the average pressure, dis- 
tributions arc similarly transmitted. In a discussion at the 
Meteorological Office on October 23 I was reminded that 
these conclusions arc not new. The inverse proportitmality 
of velocity and density of air is known as EgnelPs law ; 
and the approximate constancy of pressure gradients up U* 
•) kilometres was pointed out to the British A.s.sociation by 
t'lold and Harwood in 1909. But the idea of looking to 
the level of 9 kilometres for the outlines in full scale of 
our surface distribution of pressure is new ; and it seem . 
to me to be possibly the beginning of a new era in thr 
endeavour to explain such phenomena as those of the pa.si 
summer. 

1 cannot, at this stage, give particulars as to the detail^: 
of the application of so general a proposition to special 
cases, such as circular revolving storms, the norlhern sides 
which may be confined to the lowtr .strata, nor can 1 
say whether the application of the proposition is limited 
to certain parts of the world. I think it must be. Tt 
will be remembered that M. Teisscrenc de Bort computed 
mean isobars at 4 kilometres for January and July that 
showed, the average circulation of the upper air in each 
hemisphere as a great cyclonie depression, with centres at 
the poles. It is not likely that there is any great changi 
of distribution between 4 kilometres and 9 kilometres. At 
Blue Hill the winds at 3 kilometres vary between W.S.W. 
a.nd N.N.W., and thesj*, again, should agree with the 
pressure distribution. We know from the study of the 
points wherf* sounding balloons lartd that the westc*rly 
circulation is not .always to be found aloft. We know, also, 
(bat at o kilomctri's the variations of temperature from day 
to day are as large as, or larger than, tl^.se at the surface. 
Hence we may conrliide that the pressure distribution at 
9 kilometres corresponds with a cyclonic circulation of 
westerly wiitds round the pole, periodically, but perhaps 
not regularly, invaded by winds from some, northerly 
quarter, with marked changes of temperatufe. This will 
be recognised as merfdy a rough description of a series of 
V-shaped depressions, which also, on the average of the 
month, would give a westerly circulation. Possibly, in 
i*e;ilitv, the V-sh.'iprd depressions at 9 kilometres are made 
up of comparatively warm westerly winds with repeated 
incursions of cold air from the north or north-west, giving 
phenomena similar to those which have been de.scribed in 
recent discussions of line squalls. In the results of Mr. 
Cave’s observations of pilot balloons there is evidence that 
V-shaped depressions at the sUrfaco sometimes originate 
with northerly winds at high levels. 

If this is so, our failure to explain the outlines of the 
distribution of pressure by nicans of the surface conditions 
is itself explained. Mr, Dines’s recent paper before the 
Royal Society shows how futile i.s the endeavour to explain 
them by reference to temperatures in the layers below 
0 kilometres. They come from above, and their shape at 
any time is governed by causes in the consideration of 
which we must treat the globe as a whole. Our first step 
in explaining, for example, the recent surression of gales 
would be to not whether the westerly circulation in the 
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legii-ii: «)t cirrus i luud- had heroine greatly iiUcnsitied. VVc 
may inler that that circulation depends, at least, in part • 
on the differences of temperature at different latitudes, 
hocause the winds arc strongest in the winter, when the 
difference of temperature between the tropics and the pole 
is greatest ; but we cannot yet describe the mechanism of 
the process nor the variations from year to year, (^n the 
other hand, rainfall seems to have to do rather with the 
small variations of pressure, which elsewhere I have 
( ailed the embroidery of the barogram, than with the main 
t'^auires of the barogram. Considerations of space prevent [ 
my pursuing here the suggestions that this proposition : 
entails. I n«'ed hardly .<ay that the subject is not exhausted i 
by wh.at I have said. W. N. Shaw. 

Xovenib*"!- 27. 


« 

The Inheritance of Mental Characters. 

Mh. Walker sent me, before publication, the letter 
V. hicli api»eared hi Nature of November 23. In reply I ex- 
piainr-d that, though I have insisted elsewhere that the 
w.irds inborHf acquired^ and inheritable are often incorrectly 
i.sed, yet in my paper to the Eugenics Education Society 
1 did not define the meanings of them, partly because my 
^paco was limited and partly because 1 thought no mis- 
.ipprchension could arise in the minds of my audience. 
None did arise. But I learn, with sin prise, that some 
would have arisen had my critic been present. I used the 
V. ords exactly as they are commonly used in biological 
I terature, terming such charai lers .ns lu'ads and instincts 
i .born and inheritable, and such cliaracters as scars and a 
Iv.iowit'dge of Latin acquired. 

In Mr. Walker’s book, Hereditary Characters, ” he was 
,i.ood enough to reproduce many of my conclusions almost 
m niy own words ; for example, “In considering the 
mental characters of man we are forced to the conclusion 
r.'iat almost all are acquirements, and that very little besides 
» onsciousness, memor}*, capacities for making various 
.toquirements, and ^ few instincts is inborn.” This is 
f>recisely my opinion as elaborately set forth, not only “ on 
all previou.s occasions,” but in the very paper he criticises. 
'I'lio a.stounding thing is that he should imagine that it is, 

( .* may be, also the opinion of Prof. Karl Pearson, who.se 
•‘iitement, he thinks, “may be loosely expressed and open 
I . riiisintfipretation,” hut “ which does not appear, on the 
f ice of it, to be at variance with his own views.” I fear 
iVof. Pear.-son will pray ardently to be delivered from his 
friends. 

I must complain that the sentence Mr, Walker quotes 
f -om my paper is, in the absence of its context, open to 
misinterpretation. 1 was not merely railing. The follow- 
i;ig is the passage from which it is taken. Prof. Pearson 
does not use the word “ inborn ” ; but if the word “ inherit- 
able ” or “ physical ” be substituted for it, my meaning is 
unaltered 

Herr wr liavo an ( sample of a conclusion based, 

I ke many more of the conclusions of biomelricians, on an 
fi'^ rertained corrclalion. Tt is assumed that, since offspring 
r produce parental mental characters in the same degree as 
t 'eir physical characters, therefore, if the latter are inborn, 
tiie forn^er must be inborn also. In other words, it is 
.assumed that one kind of .sameness n(H*essarily involves 
.'mother and a different kind of sameness.” 

Now, though I have collf^rted no family histories bear- 
ing on die subject, I think that no one will deny that such 
Ii.iracters as heads, hearts, lungs, livers, and the like are 
inborn and invariably present in parents .and offspring — at 

V rate in offspring that reach school age. Here we have 
:.'»soIiite certainty of inheritance. Again, I think no one 
v ill deny that parental birth-marks, moles, and the like, an* 
iii!)orn, and that they are' hardly ever, if ever, repro- 
d :v:. d by offspring. Here the degree of inheritability k. 

- -- Between the.se extremes of inheritability lie the 

d gr of inheritability of all the other characters. Some, 

I:lv ten fingers and ten toes, are reproduced almo.st as 
( ct.'iinly as heads; others, like eye-colour and hair texture, 
V it!’. less certainly ; others with still less certainty ; and 
on, and si on, until we reach characters the inheril- 
r.’.ility of which is scarcely greater than that of birth-marks 
.'('id moles. Plainly, then, since the inheritance of inborn 
( var ies between certainty and 7ero, Pearson’s 
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slatcmcnL is without significance — void of all coiiLeiu. 
1l’\)undcd with such an air of .scientific accuracy on statistic.*? 
and family histories which have such an appearance ol 
scientific precision, it is so vague as to be quite nonsensical. 
By the use of his method any character you like may be 
“ proved ” to be inborn ; for, if only you seek con- 
scioiiliously, you will be sure to find another undoubtedly 
inborn, which is reproduced by offspring in about thc*‘saiii(* 
degree. 'I'lius all English children hafe heads, and all 
speak English. If, then, you are satisfied with the method, 
you may conclude that English speech in English children 
is “ bred, not created.” Or, alternatively, that English 
children acquire llieir h(.*a(ls -for you are happy in alwav.' 
having these ah(*rnatives to ehoosfi from. 

G. Arciil>.\ll Reuv. 

Southsea, November 26. 


Amedeo Avogadro. 

^ Exacily a century has passed away since tlv." emino.-ii 
Italian physicist Avogadro publish(.‘d the law which, bear- 
ing his name, is now familiar to every elementary student 
: of chemistry or physics. Owing to various cause*^, 
Avogadro 's labours W(!ro but little appreciated, and though 
he occupied a foremost position among Italian men of 
! science the scientific world in geiitTal evinced but litll** 

I inttTest in his work. Even the indefatigable Kopp failed 
j 10 realise, the importance of his speculations, with the result 
' that his first hi.story of chemistry contained no reference .it. 
i all to them. Like Carnot’s, Avog.adro’s writing.^ had i.i' 
j await an interpreter and supporter, this r(.‘spect, hou - 
1 ever, fortune proved more than kind, and in hi.*? counliy- 
j man Cannizzaro, Avogadro obtained an illustrious discipl*.* 
and a brilliant exponent of his doctrine. But while it is 
true that the name of Avogadro is now widely known, it 
is no less true that the record of his life .seeiivs to hav(' 
e.scaped biographers and historians alike, a statenieii' 
j which will be substantiated by a .-.earch through tlv* 

' ordinary English works of reference. 

I Count Amedeo Avogadro di Quaregna came of a di-- 
I linguished and noble family of Biella, a small town .som* 

! way north of Turin, in Pi(.*drnont. Various meiiihers of 
I the family had won fame in the courts or on the fiidd, bir 
I till* naiiK* is unknown to the world at large exc(.‘pl tlirougl. 

; the work of this student of physical science. AinedeoN 
1 father. Count Filippo, married Anna Vercell^^iu?, of Biella, 

I and on August 9, 1776, their son was born at Turin, th.* 

' birthplace of Lagrange. In obedience to his father’s wishes 
young Avogadro studied law. lie received his diploma or. 
March i6, 1796, and during the next few years occupied 
i positions in various branches of the law offices. In April, 
j 1801, he was appointed secretary to the Prefecture of the 
Eridano province. His natural inclination for mathematics 
and physics, however, led him to carry on his studii^s, .and 
with his brother Felice he wrote, and presented to the 

! Academy of Sciences of Turin, two papers, in 1803 and 

I 1S04, the first being on electricity and the second on the 

' nature of metallic sails. For this work the brothers were 

nominated corresponding merpbert of the gpademy on July 
5, 1804. Amedeo now obtained permission from his fathei 
to follow the career of his own choosing, and after a short 
course of study he became in 1806 a demonstrator at tin' 

! Royal College of the Provinces. Three years later, on 
I November 7, 1809, he was appointed professor of positive 
j philosophy (physics And mathematics) in the Lyceum at 
I Vercclli, where he remained until 1821. It was during the 
’ early years of his residence at Vercclli that he produced the 
t\Vo memoirs w’hich have immortalised his name. Both 
the memoirs wen^ published in the Journal dc Physique of 
De la Metht^rie. The first, which .appeared in 1811, was 
entitled “ Flssai d’une manii^re de determiner les masses 
relatives des molecules ^R*mentaires des corps, (*t Ics pro- 
j portions .scion lesquelles elles entrent dans re com- 
1 binaison ” ; the second appeared in 1814, and was entitled 
I “ M^moire sur les masses relatives des corps simples, ou 
, densities pr( 5 sum^fts de leur gaz,” &c. Avogadro** rcturni'ci 
' to the same subject in a memoir which he published in 
i 1821, 1826, and in 1849, and he investigated oilier problems 
j bearing on the same .subject. His other researches in- 
I eluded questions in eleclricity, chemistry, elect rochemisti Vr 
.specifip heat, aad the expansion of bodies. 
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On Ortober 6, 1821, Victor Emmanuel I. instituted the . 
first Italian public chair of higher physics, and in November 
Avogadru.was appointed to it. Owing to political troubles 
the post was suppressed two years later, and Avogadro, 
after a brief interval, was given a post at the Regia 
Camera dei Conti, where he continued with undiminished 
activity his cherished studies. In January, 1832, Carlo 
Alberto restored the chair Avogadro had occupied, but 
appointed to it the famous Cauchy, who, it will be re- 
membered, had been compelled to leave the Coll6ge de 
France ;md his scat in the National Institute of France 
owing to the Revolution of 1830. Cauchy had been 
elected, amidst a storm %f indignation, to the seat in the 
institute* vacant by the expulsion of Monge, and he was 
now in his turn suffering the vicissitudes of fickle fortune. 

Towards the end of 1833 Cauchy left Turin to take 
charge of the education of the young princes at Prague, 
and Avogadro was again appointed to the position for 
which he was so well fitted. He remained professor of 
physics until 1S50, when he resigned owing to advancing 
age, and was succeeded by his favourite pupil, Felice Chi6. 
His scietitific work' was continued almost to the end of 
his life ; and he died at Turin on July g, 1856, having 
nearly reached the age of eighty. 

Avogadro ’s memoirs, numbering some forty or fifty, 
appeared in thr Journal de Physique^ the Annalcs de 
Chimin n.t dn Physique^ BrugnntellPs Journal, .and other 
periodicals. Among his works was a huge compilation of 
3700 pages, in four volumes, on physics, which was pub- 
lished .at the expense of Carlo Alberto. TIis prineipal 

studies, as we h.*ive seen, related to the physical properties 
and the internal structure of bodies, and the law — that 
equal volumes of gas contain the same number of mole- 
cules -to which his name is alt.'ichcd perpetuates his 
memory. Ampere independently enunciated the same 
doctrine ; hut in point of priority Avogadro *s claim is 

bevond dispute. 

lie was a man esteemed in priv.ate life for his kindness, 

aff.ability, and sincerity. Ilis habits were noted for their 

simplicity, ;md he was as modest .as he was learned. The 
year following his death ;i marble bust in his honour was 
placed in the Ihiiversitv of Turin. Tn the Scuola Pro- 
h*v;sionaif* at Riella is another bust, with the inscription — 

I GAS A PAUI CONDTZIONI 
DI TRESSIONE E DI TEMPERATURA 
IN EGUALI VOr.UMI CONTKNGONO 
UN KGUAL NU'MERO DI MOLECOT.E. 

i..'i^t >1.11' a project was formed to celebrate the centenary 
of the t nunciation of his law, but I do not know whether 
the scheme was carried through or not.^ The above details 
have been obtained from the short biography of Avogadro 
by Alfonso Cossa, for a copy of which I am indebted to the 
kindness of Prof. Naccari, the present occupant of the 
hair of physics ;it Turin. Edgar C. Smith. 

Hong Kong, October 23. 


Characteristic R5ntgen Radiations. 

In the September number of The Philosophical Magazine 
there appears a paper by Prof. Rarkla, in which are 
tabulated the results of some further experiments on 
rharaetcristic (fluorescent) Rontgen radiations. It appears 
that some of the elements of high atomic weight give ** fwo 
lines in the fluorescent spectrum.” Optical analogy sug- 
gests that there may be some simple relation connecting 
these spectr.al lines. Such a relation can, indeed, be readily 
obtained, and I should like to be allowed to direct attention 
to it. 

In a paper on the production of characteristic Rontgen 
r.'iys (Roy. Soc. Proc., igii), I showed th-at for the elements 
from A 1 upwards (which gave characteristic rays in scries 
K) the radiation they emitted could be defined, indirectly, in 
terms ^ of Jheir atomic weight. It was 9|jpwn that the 
radiation characteristic of an (?lomcnt of sttomic weight 7 V is 
thf* same (when tested by penetrating powerV as the most 
penetrating of the Rontgen rays emitted from an anti- 
kathode bombarded by kathode rays of velocity equal to 
kw, where fe=io*. 

1 Nature of Oct'^her 26, p. 557.— Kn. 
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J'hus the radiation charactcrisitic of .Se wouid be omitted 
by kathode rays of velocity 7-92 X 10® cm. /.see. (w = 79*2), 
that characteristic of Cu by kathode rays of velocity 
6-36x10® cm. /sec. («/ = 63-6), and so on. Such kathod* 
rays as would produce a characteristic Rbntgcn-radiation 
may be conveniently termed equivalent kathode rays. Thi’s 
we can define a radiation the A/p of which is known, in 
terms of the velocity of the equivalent kathode rays, and 
so indirectly in terms of the atomic weight. 

Prof. Harkla tells us that Bi gives out (in series L)* .1 
radiation of very nearly the same penetrating power as thm 
from Se in series K (the actual values of A/p are 19 0 and 
18-9). From this it follows that the equivalent velocity h'l 
Bi (scries L) is the same as for Se (series K), i.c. 7-92 X lo''. 
Thus, if we adopt series K for our standard, we can say 
that Bi behaves (for .series L) as though it were an elemcr.t 
of atomic weight 79. 

The actual atomic weight of Bi is 208, and it behaves 
series L) as if its atomic weight were w' = ^(w— 5o) = 79 ; 
thus the iwoipossible spectral lines for Bi arc defined in 
terms of the two equivalent kathode rays of v<'locit;' ^ 
2*08x10'® cm. /sec. and 7-9x10® cm. /sec. 

The expression 

= — 30) 

holds fairly well over the greater part of the range -tnd' d 
by Prof. Burkla, as the following table shows. 
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7 f» 
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Sb 
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I 
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W 
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73.0 

23.S 

25 

Pb 
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/s-o 

20-0 

20 

Bi 

2080 

7 <).o 

19-1 

nj 

The cal 

ciliated values 

of A/^ 

have been 

obi ai null 


interpolation' of w' in aw, A/p graph. 

The observed value of A/p for Sb is almost certainly too 
high, since in .some experiments with .Sb (August, 19 1< . 
Proc. Camb. Phil. Soc.) I found (hat the equivalent velocitx 
was about 3-6x10® cm. /sec, (compare w' above). Thf 
agreement otherwise* is as good ns could be expected. 

In conclusion, formulai of the type to which attention has 
just been directed (?£;' = A. w-|-B) may po.ssibly prove useful 
lu experimental inve.stigators in suggesting new “ linc.^ 
and indicating where to look for them. 

R. Whiddingtov. 

.St. John’s College, Cambridge, November 16. 

A Suggested .Reform in Palseobotany. 

l.\ a paper in the Annals of Botany for October (pj*. 
903-7, text figures) I brought forward conclusive botanical 
evidence that the Cretaceous fossils from the Amboy Clays 
of North Anieric.'i, hitherto known as Ophioglossuto 
granulainm, Heer, are not only not Ophioglossums, In.t 
are not ferns at all, and belong to the widely distiiv i 
family of Gymnosperms, in the genus Pinus. 

This result, in itself of not much importance, forms il.*- 
text of a gf*nf.*ral recommendation to palreobotanists, whirli 
is as follows ; — In the interests of the .sciences of pala'o- 
botany, geology, and botany, I “ urge th.at the lists pub- 
lished by palmobotanists should be printed in two foriiD. 
.and that the; names of species of leaves, stems, &c., < i 
which there is a reasonable seeurity of determinaliu:.. 
should be differentiated from those in which there i*^ r>» 
guarantee at all that the actual nature of the plant li.i'. 
been discovered. Any tri-nomial system is cumbrous ; but 
those who publi.sh on fossil plants might print their nain« ^ 
in type of two kinds, which would indicate which speei* •- 
are doubtful. I should like to suggest that, instead uf 
using italics or ordinary capitals as is usual in printing 
I the names of species and genera, such doubtful plm\'‘ 
impressions should be printed in Gothic lettering. Th’.'- 
would indicate that our knowledge about them is medi.'rv.il 
- -of the Dark Ages — and would further save the inroj - 
venience of tri-nomials, while it would iiulie.'jte imnn-d,- 
ately the difference between the established and tl.- 
doubtful determinations. .As information armird nbout 1 
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specimen it could ea^iily be trunsfoned to the clear Latin 
ilalics. 

Tims the transference of (».>pl)ioglossum granulatnm, 
• r, to Pinus granulata would indicate • that an 

t‘\r rdingly doubtful dc.'termination had been replaced by 
with some scientific baffeis. Any worker in another 
branch of science, seeing oV gv;u\i\l-.\li\m. in (ioihic, would 
!)•• warned at least to look into the grounds for the 
d. tf rmination for himself before he -let us imagine- used 
ilie record for his stratigraphic W'ork in correlating horizons, 
or in writing up the early history of the Ophioglossacea-, 
w li* n he w ould otherwise assume that the living genus was 
represented in Cretaceous times in the Ambay Clays c»f 
North America. This is merely an illustration of what is 
vei \- widt'ly spread in fossil botany ; but it may serve to 
give point to the general proposition that the time has coinc 
wh<'n it W'ould be of real service to, the science to attempt 
a conscientious*' distinction between valuable and doubtful 
determinations, and that Gothic lettering might give us an 
easy indicator. ^ 

" l‘hc need for this is all the greater, because the results 
of pakeohotany touch so many other fields of research, in 
animal palaeontology, geology, and palmogeograpliv, as 
w* ll as botany itself. Workers from these fillv r fichls are 
S'ddoiri able to estimate the evidenci* that they are taking 
to build into their own work, even had they the time to 
go into the details ; and thus a single error gets widely 
disseminated. Often it is not entirely the fault of the 
one who originally describ(?d the fossil, for he may say in 
his text that the nature of tlie specimen is doubtful, and 
that, in default of better evidence, he gives a certain name 
with hesitation. T hat name, however, once given, is 
uLioted and put into lists w'ithout being in any way dis- 
tinguished from the rest ; and tlie results are "detrimental 
to the advance of true knowledge in every way. It is no 
solution to call every leaf, as some conscientious workers 
do, * Phyllites * : different things, however doubtful, must 
hav'e distinct names, and the use of Gothic characters for 
the very doubtful ones would greatly tend to * create con- 
fidence ’ in the science of pakeobotaiiy.” 

Marie C. .StoVes. 

The Unit of Momentum. 

OoL’BiLE.ss all teachers of experience arc agreed that in 
dealing with the measurable quantities considered 
mathematics and physics there is great difficulty in giving 
to students a clear idea of the quantities measured unless 
a definite name be given to the unit in terms of which 
moasui'pment is made. 

Until the word “ radian ** was introduced, circular 
measure was a stumbling-block to all beginners in trigono- 
metry ; the sentences “the circular measure of this angl 
‘‘ nnd “ arc over radius equals 1-7 “ make little 
imoression on the untutored mind ; but the sentence “ this 
.angle contains 1*7 radians — the radian being rather more 
than 57° ” is as easy of comprehension as “ the value of 
thi.s is guineas— the guinea being 21 shillings.” So 
in electricity, without the names ampere, volt, ohm, &c., 
ilie learner would be— as he was thirty years ago— lost in 
hopeless vagueness. 

In mechanics we have given n.arnes to almost all the 
units; why not give one to the unit of momentum? 1 
venture to Spggest for general use the names which I have 
made use of for many years, and have found 
helpful in inducing clear thinking on the part of my 
stiulents ; they are analogous to the names of the units of 
work. 

I bus the wf»rk.donc bv a force i lb. acting for i ft. is 
one ft-Ib. 

T It* momentum produced by a force i lb. acting for 
1 sec. is one sec-Ib. 

1 he work done by a force 1 poundal acting for i ft. is 
one ft-po’mdal. 

I. lie momentum produced by a force 1 poundal acting 
for T sec. is one sec-poundal. 

1 he work done by a force i dvne acting for i cm. is 
one cm-dvne fergV 

The jnoinentijfn produced by a force i dvne acting for 
I sec. is one ser-d\ ne. ^ 

xo. srof), voT.. S 81 . 


I Similarly we may speak of a sec-ton and 'fi sec-tondal. 

I The advantage of the above names is that they emphasise 

the essential distinction between momentum and kinetic 
energy, viz. that one measures what 1 may call the lime- 
effect of a force and the other iti ‘ space-effect ; or, to put it 
differently, when we know the momentum of a moving 
1 body we know how long a given force must act to pro- 
I duce the motion, and when we know its kinetic energy 

■ we know how far the force must act. This point of view 
i seems to me far more desirable than the suggestion to 
I the beginner that momi?ntum is mv, or “ mass x velocity 

■ such a suggestion he must either receive in deadly apathy 
I or he must worry his brain vvitlH the impossible task of 
; trying to conceive how mass can be multiplied by velocity : 

1 his teacher may try to slur over the difficulty for him by 
I a word-juggling substitution, and say momentum is the 
I product of mass and velocity; l^t then, what is a product? 
i In the mathematical sense of the word it is the result of 
i multiplication ; in the non-mathematical sense it is any- 
! thing resulting from or produced from certain others ; and 
! in this latter sense kinetic energy is just as much the pro- 
! duct of mass and velocity as momentuai is. So, also, the 
j tinie-Iionoured but vague phrase “ quantity of motion ” 

* could b<» used to fxprrss kinetic t?nergy with quite as iiiiioh 
aptness as to express momentum. 

I Using these names, we would teach — 
j “ The momentum of tn lb. moving at v f.s. is mv sec- 
I poundals, or nivfg sec-lbs. ; its K.E. is ft-poundals, or 

'jntv~/g ft-lbs.” “ The momimtum of m grams moving at 
j V c.s. is mv sfc dynes; its K.E. is Jmv® i rgs (c.m-dyncs).“ 

E. R. Baukei.l. 

The University, Bristol, November 7. 

I ^ 

I I AM in the habit of saying, “ the amount of momentum 
is T2 in C.G..S. units ” or “ the amount of momentum is 
I 12 in engineers* units.** The use of such a complex name 
j as “ gram-centimetre per second ** would be absurd. Now 
i Mr. Barrel! has made an excellent suggestion; the n^nnes 
sec-dyne with all students, and scr-pound with such 
students as use engineers* units, are not only short and 
^ easy to remember, but thf3y keep before the student the 
j fundamental fact that force is time rate of change of 
momentum. It seems to me, however, that at the start 
1 we must define momentum as titv, and boys must from 
the start learn that they are. no longer multiplving mere 
numbf*rs. I ne/er found that a boy had any difficulty if 
his master did not create one. A boy knows at once that 
if a distance of 100 yards is passed over in 20 seconds 
therq is an avcr»age speed of 5 yards per second ; he has 
no difficulty in dividing space by time, but his teacher may 
create great confusion in his mind if he philosophises 
about it. John Pkrry. 

I 

I Pish and Drought. 

I In my letter oh “ Fish and Drpught ” published in 
I N.xture of November 23 there is an error, due, without 
j doubt, to a mistake in my MS., which may Anfuse the 
I reader. In the tenth line from the bolfom of the right- 
; hand column of p. 108 the word “ north *’ occurs ; it should 
' read “ south.** 

j It has been pointed out to me by friends who have read 
the letter that the final paragraph i.s rather difficult to 
I follow. With your permission 1 beg to take this oppor- 
1 tunity of rectifying its expression, as follows : — 
j In conclusion, I think that the observations above re- 
! corded show that the material of geological formations 

• need not necessarily have been “ laid down *’; it may have 

: been produced in situ like the mud in the ditch round the 
; Park^ of Marchais,' and that the enclosure in it of animal 
j remains may have been in some cases due to a voluntary 
I act of self-1 n^mation, undertaken, perhaps usually, with 
! a view to self^otection. They also show that two neigh- 
; bouring strata, the one carrying abundance of life and the 
: other being ■ ^stitute of it, may nevertheless be contem- 
I poraneoiis in date and conterminous in locality of forma- 
. tlon. J. Y. BlTllANAN. 

I November 26. 
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THE INTERACTION BETWEEN PASSING 

SHIPS. 

O NE of the prominent questions of the day in naval 
architecture circles is that of the influence of 
passing ships upon each other. It has been known 
for many years that such an influence exists between 
vessels in confined waters, canals, for example, and 
for such canals there are usually stringent regulations 
as to speed and manner of passing of ships. Such 
conditions arc, of course, extreme, but the narrowness 
and shallowness of the canal, merely intensify a 
phenomenon which is present in deeper or broader 
waters, but not always apparent. 


I tendency for it to cant in towards two; in the second 
position the forces are all tending to draw the two 
ovals together, there being throughout the body of 
water between them less' pressure than exists on 
their outer sides. In the third case, oval one is sub- 
jected to forces lending to cant it towards or away 
from two, as the stern is in a field of pressure below 
normal on its nearer side, and the bow in a field of 
increased pressure on the inner side. 

The extent and importance of these forces will de- 
pend on the lateral distance apart, on the bounding 
conditions of the fluid, and on the speeds, both abso- 
lute and relative, of the ovals. In order to give an 
indication of how greatly this influence is increased 



Fu:. I. — Vartaticin of pressure around an oval plonj; the line X X. 


A ship's form unfortunately cannot be expressed by I when a body moves from deep to shallow water, ili< 

any formula, and its stream lines cannot bo easily | curve a a has been drawn in Fig. i. This shows the 

calculated, but by considering the case of two ovals 1 variation of pressure for a plane oval (i.e, with two- 
formed by “ sources and sinks,'* we can get a rational ditn(.*nsional flow), having the same axes as the oval 

idea of the character and variation of the forces which for which curve b h has been drawn, and it will be 

come into play. The equation for the pressure at any ^ noticed that the? scale of a a is one-tenth that of h b. 

point in the fluid surrounding an oval is given by Such general r(*asoning, howevt^r, although showinj. 

the nature of “interference,” does not give a measure 
of the forces involvjMl with actual ship forms und<r 
similar conditions, and to obtain this experiments must 
where r,, <f>^ and are distance and angle from : b<* made with models in water of different depths, 

source and sink respectively, and / varies with the KxperimcMit ■; conducted in iSqS in a German canal 
distance between source and sink 
and length of major axis, and v'-^ 
is the relative velocity of fluid and 
oval. 

The Wn^b b in Fig. i shows the 
variations of the pressure from the 
normal, along a line distant one- 
third the length * from the centre 
line, and it can be seen from this Fk;. a.— Action between passing ovals, 

that, speaking generally, there exist 

at each end of such an oval fields of increased pressure, with barges having a section.al area approximately qne- 
and that the space between them is a region of third the sectional area of the canal, showed a region 
diminished pressure. , ^f considerable excess pressure in front and at the 

If two such ovals are moving in the fluid, it can rear of the barge, and on the bank for the whole 

be readily seen that the variations of pressure due to length of the barge a remarkably strong negative cur- 

•one will modify the pressures due to the other, and rent or diminulion of pressure. 

that the pressure conditions on the sides of the ovals The experiments made by Naval Constructor D. W. 
nearer to each other are different from those on the Taylor in the Washington Tank, throw a considerable 
outer sidesi. on the problem. The ship-shaped models used 

0 In Fig. 2 the ovals are shown in three positions were of the same length and were run at an 

relative to each other, and the arrows at leach end of average speed corresponding to 13*5 knots for «;oo-fect 

oval one show the motion which the forces due to ships. 

interference tend to set up. If one is overtaking two, The results of the experiments show that in very 

in the first position shown, there will be a strong deep water such ships do not begin to influence each 
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Other appreciably until their distance apart is less than 
0*8 of their length, and that this influence is becoming 
very noticeable when the distance apart is 0*6 of their 
length. It was also found that, with the models in any 
given position, the forces involved varied as the resist- 
ance of the models, i,c, for these speeds roughly with 
the square of the velocity as theory would lead us to 
expect. 

The variations of the forces as one model was 
moved to varying fore and aft positions relative to the 
other (keeping the lateral distance the same) showed 
the very strong tendency which any model had to cant 
into the stern of the other model which it was ov-er- 
taking, how this tendency to cant changed, as the 
models were brought abreast each other, to a strong 
sheer of each model towards the other, and, finally, 
when one model was shifted so that its bow was 
well forward of the bow of the other, it had a strong 
desire to cant away from the latter. This is all much 
the same as the consideration of our two ovals has 
Itid us to expect, and goes to show that passing vessels, 
j'vcn in deep water, are liable to exert strong forces 
upon each other. If they arc moving at approximately 
«qual speeds in the same direction, f.c. if the forces 
are maintained for a considerable time, then these 
forces win tend to produce errafic movements of the 
sliips, requiring careful navigation if a collision is to 
be avoided. 

No experiments have been made up to the present 
to test tin’s Slid ion or interference in shallow water. 
'\xcept those made recently at the National Experiment 
Tank at T<‘ddinglon in connection with the Jlawki 
and Olympic collision ; but the general reasoning 
already given is good ground for supposing that such 
influence would be 'greatly magnified as a vessel 
passed from deep to shallow water. 

THE CENTRAL EUROPE EARTHQUAKE, 
NOVEMBER i6, 1911. 

/^N the night of November 16, at 10.25, western 
trermany, eastern France, and Switzerland were 
rudely shaken by an earthquake of exceptional in- 


, earthquake was marked by ruin from Magdeburg to 
I Berlin. Everywhere terror-stricken people “rushed” 
' from their houses, and at Ebingen 500 of its inhabi- 
I tants gathered round a fire during the night and 
: recounted their weird experiences. 

I It is diflicult to reconcile these descriptions of wide- 
i spread ruin with the fact that there does not appear 
I to have been a single casualty. One thing about 
! which we can be certain is that the earthquake was 
! felt eastward to Erfurth, westwards to Nancy, and 
j southwards to Milan. At least 17,000 square mih's 
I of Central Europe received a shaking perceptible to 
i the greater number of its inhabitants. Outside this 
area it was recorded by many seismographs. Whether 
the disturbance was or was not recorded in very dis- 
tant places largely depends upon the character of the 
instrument employed to record teleseismic motion, 
j Experience has shown that seismographs recording 
I photographically pick up these effects at greater dis- 
1 tances from an epicentral area than those which 
' register mechanically. 

The accompanying seismogram of east and west. 

I motion, as recorded in the Isle of Wight, shows that 
I the disturbance commenced at qh. 27m. 30s., and 
I reached a maximum two minutes later. The infcT- 
' once from this is that the origin was 5 degrees or 300 
geographical miles distant. That it was a near earlh- 
quake is also indicated by the rapidity of the vibra- 
tions. At the distance indicated we reach the upjx'r 
part of the Rhine Valley, a district from Frankfort, 

I through Bale to Constance, well known to seis- 
mologists as an earthquake-producing region. In a 
popular sense the upper part of this is a valley, but 
from the manner in which it originated it is sometimes 
I n^ferred to by geologists as a graben, or piece of 
I territory that has fallen downwards between two 
j faults. In this instance one of these faults borders 
! the Vosges and the other the Black Forest. It is a 
tectonic displacement along which adjustments from 
time to time have taken place, each of which repre- 
sented a relief of strain and was accompanied by a 
, shaking. One well-known paper solemnly informs its 
readers that this earthquake was of Teutonic origin, 
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ttjii.->ity. At Frankfort-on-Main houses were cracked. 
Ip b'niburg, Stuttgart, Munich, Miilhauscn, and in 
ntlu r lowns, chimneys and roofs w'ere damaged. The 
valley of the Upper Rhine was shaken throughout its 
length. At Constance two colossal statues fell from 
t!n- Post Ofiice upon the pavement. According to 
IT ports in the daily papers, walls were split, church 
spires wero wrecked, roofs w’cre shattered, people were 
thrown out of their beds,” telephone and telegraph 
CO! I im unications were destroyed, and the path of the 
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and, considering the country in which it was made, the 
statement may be regarded as correct. 

At present it cannot be said with certainty that this 
disturbance originated from the chief of these tectonic 
lines or from one of their numerous offshoots. To 
the right and the left of the Rhine Valley tjie country 
is cracked through and through with many minot^ 
fractures, a sudden movement on any one of which 
might be capable of producing all that has been 
observed. J. Milne. 
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DVS'i: EXPLOSIONS. 

'P HE explosion of a mixture of dust and air, sup- 

A posed by the head of the firm of Messrs. Bibby 
Brothers to have been the initiating cause of the 
catastrophe which destroyed and set on fire part of 
their oil-cake and seed-crushing mills in Liverpool on 
the night of November 24, is the most probable 
explanation of that occurrence. It appears that some 
.)i the seeds which contain no oil form an exceed- 
ingly tine powder when crushed. The hypothesis is 
that fine powder produced in this manner became dis- 
seminated in the air of the chamber, thus forming an 
intlamniable mixture, and was ignited by some means 
not ascertained, possibly by a stream of sparks due to 
friction lK*lwtM‘n the grinding rolls, possibly by an 
open light. Bo this as it may, a violent explosion 
tcjok place, shattering that portion of the mill in which 
.rushing is carried on, and causing the deaths of 
thirlj"-on<‘ persons, and, more or less, serious injuries 
:.<» 1 12 others. 

rhis c‘vont recalls the disastrous explosion which 
destroyed the Tradeston Flour Mills in Glasgow in 
1872, and was investigated and reported mKm by 
Profs. Kankine and Macadam. On that occasion 
Prof. Macadam stated : “ When the whole of the 
conditions required theoretically for the most disastrous 
explosions arc practically realised, the increase of 
pressure is equal to eight atmospheres, or 120 lbs. 
per square inch, which must necessarily bring about 
a violent explosion and wreck any ordinary building.” 

Another notable explosion of thg same kind, which 
stands unrivalled in the magnitude of the h;.ivoc 
wrought by it, wrecked the Washburn Flour Mills at 
Minn<*apolis on May 2, i8;8, and set fire to six other 
mills and a number of buildings in the neighbourhood. 
Profs. Prekham' and Rye, who w-en^ commissioned 
by the coroner’s jury to investigate the circumstances 
in which it took place, made a .series of experi- 
ments in closed boxes to test the explosibility of a 
vari(.‘ty of powdered substances, amongst others vari- 
ous Hour mixtures and coal dust. The powders were 
blown into the box with bellows and ignited by an 
open light. As the result of their eicperiments the 
investigators came to the conclusion ‘‘that practically 
all finely divided highly carbonaceous material would 
explode under the conditions tried.” 

Explosions in grinding mills are not, perhaps, so 
infrequent as might be imagined : a dust explosion 
occurred in an adjoining block in Messrs. Bibby ’s mill 
four years ago, when several workmen were injured, 
and many similar explosions have taken place in flour 
mills from time to time, causing damage and setting 
fire to the buildings, but not heafd of beyond the 
immediate locality, and then probably reported merely 
as. fires. 

Most mill owners seem to be now alive to the ri.sks 
they run from this cause, and take the precaution of 
limiting the dimensions of the spaces in which mix- 
tures of dust and air are necessarily formed, and 
excluding open flames from them. Besides flour 
mills, sugar refineries, starch works, and factories 
for the preparation of madder, lycopodium powder, 
flour of sulphur, and so on, have all been the scenes 
of explosions of this kind. Lycopodium powder, 
which consists of the spores of L. clavaium, the stag- 
horn moss, is amongst the most inflammable of these 
substances. It burns with a sudden flash of yellow 
flame and with a hissing noise, probably due to the 
bursting of the individual spores, when its mixture 
with air is ignited. 

^ Lastly, the inflammable, and under certain condi- 
tions explosive, nature of a mixture of air and coal 

NO. 2196, VOL. 


j dust is now becoming better understood and appre- 
I dated, and has receiilly constituted the subject 
articles contributed by the present writer to the pages 
of Naturk (voI. Ixxxvi., pp. 223, 595). 

W. Galloway. 


THE TEACHING OF MATIJEMATICS.^ 

T hese two reports on mathematical teaching 
cover very different ground, and are treated 
from very different points of view. The report ol 
the London County Council #efers particularly to 
tdvmenl.'iry schools, though in many places it deals 
with general questions of malhemalical teaching that 
apply to st'hools of all types. The New .South Wales 
report refers entirely to the work of secondary schools. 
Again, the L.C.C. report is drawn up by a body con- 
sisting mainly of teachers in the closest touch with the 
child, and, throughout their report, they consider th.e 
slate of development of the child’s mind and the wide 
dilTerenecs there must be between the children in the 
future. In marked contrast to this, the N.S.W. report 
does not seem to be based on an intimate knowledge 
of the minds of average pupils, but seems to aim onh 
at the production of future mathematicians. 

The L.(^.C. rej)ort opens with a chapter devoted 
general questions of mathematical teaching; then 
I follows an excellent chajiter on the first steps in arith- 
! metic. Ihe next chapter, “On the coordination of 
* arithmetic with science and other subjects of the curri- 
j culiim,” is the most suggestive chapter in the report ; 

1 there arc many excellent suggestions for changing the 
arithmetic lesson from a dull grind to a really attrac- 
tive lesson, instilling into the pupils a truly scientific 
spirit. The only doubt that arises in our niind is 
whether the second-rate teacher will keep a proper 
balance between the illustrations leading up to new 
ideas and the new ideas themselves— recent experience 
in geometry shows that a word of warning is neces- 
sary. The "fourth chapter deals with the logical and 
computative sides of the subject — some of the examples 
considered seem to be the diabolical inventions of the/ 
examiner or the text-book writer. Finally, we have a 
summary of the answxrs to questions sent round \o 
teachers, examiners, and inspectors — some of these are 
of great intei est ; the most interesting perhaps is taken 
in the first chapter ; it deals with the “relative capacity 
of boys and girls for mathematics ” 

“ Opinion*; expressed were in favour of a greater general 
c.apacity for mathcniaties, especially as tested by the solu- 
I tion of problems, among boys, and of greater neatness, 
accuracy, and consc ientiousness in carrying out rules and 
i processes, among girls. It was, however, stated that 
many brilliant exceptions were *to be found amongst the 
I girls. The evidence further went to show that the genius 
= is balanced by the dullard more often among groups of 
boys than among groups of girls.” 

Altogether, the report is one of the most suggestive 
contributions that have been made to the literature on 
j mathematical leaching in schools. We commend it 
’ most heartily to all teachers in secondary as w’cll .'is 
elementary schools. 

I In the N.S.W. report there is a paragraph near the 
i beginning which lays stress on the importance of co- 
1 ordination in teaching the various branches of mathe- 
matics, but it is not worked out in detail, and seem? 
to break down in one or two places ; e.g. in the second 
year trigonometry is included under arithmetic, whereas 

* London County Council. Education Committee. Report of a C’oi 
I Terence on the Teaching of Arithmetic iti London Elemrnta>'y Si hixd 
Pcccmbcr 1906-lJeceinbcr 1908. l*p. 134. (London: P. S. King and Co., 
1911.) Price IS. 

Memorandum on th^ Teaching of Elementary M.'ithematics. ' Hy Prof, 
H. S. Carslfcw. Pp. 31. (Sydney, N.S.W. : Issued by the Defartment of 
Public Instruction, n.d.) 
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trigonometry, including the dermiuon:^ and nunurical 
work, is not begun until the third year. In arithmetic 
stress is laid on the importance of a grasp of principles, 
and reference is made to the harm text-books have 
done in the way of multiplying rules and setting up 
mere trivial examples as important types. We do not 
know the average age of entry to the secondary schools 
of N.S.W., but we doubt whether pupils in their first 
year are sufficiently mature in mind for such questions 
as “ Retail and Banker’s Discount *’ and “ Balance 
Sheets.” In England arithmetic has suffered seriously 
by the introduction oUthc technicalities of commerce 
and the money market at too early an age. The 
second-year course is to go deeper into such things ; wc 
should have thought it wiser to postpone most of this 
work to the third or fourth year, and bring in more 
numerical trigonometry and easy mechanics to take its 
place-- it is intended to do something of the sort in the 
second year as “simple problems on the lever, wheel 
and axle, and inclined plane ” are included, but there 
arc no suggestions as to the practical work on which 
to base these probhmis. 

The section devoted to algebra begins with a philo- 
sophical treatment of negative and fractional quanti- 
ties, but it is not proposed that pupils should be taken 
through such a treatment “ in their first steps in 
algebra ” ; but the course suggested for the first two 
years is what schools in England have been trying to 
break a\Vay from in the last decade. The whole 
attitude seems to be too abstract for beginners — we 
should have liked to see the factors of + long 
H.C.F., and the solution of two simultaneous equa- 
tions, “in which only terms of tlie second degree and 
constant terms occur,” all postponed until after the 
second year, and indices and logarithms brought back 
in their place. We feel that it would have been wiser 
to make the early -treatment much less abstract and 
more numerical, and to let the fourth-year course 
include a more scientific treatment of the elements of 
the subject. 

I^ifferential calculus is introduced into the fourth 
year’s algebra, but seems to be intended only for those 
who matriculate in higher mathematics. We should 
like to sec a short introduction to both differential and 
integral calculus introduced into secondary schools 
for all pupils of ave.rage ability. The treatment sug- 
gested in this report for the differential is good, 
including, as it does, the principles of llic subject 
without elaborating the technique — we suspect that 
integral calculus is meant to be iticludcd as reference 
IS made to the evaluation of areas, &c. 

The report goes on to discuss geometry : 

“It is common knowledge that within the last few 
years the methods adopted in the teaching of geometry 
iiavi* beon greatly altered. No less common is the belief 
that many of the changes which have been made have 
hardly justified themselves, that the relative imjiorlance of 
the various parts of the subject has been frequently for- 
gotten, that •^much unsatisfactory reasoning is being 
accepted as logical, and that much unnecessary confusion 
exists. ... A boy who has made a comparatively close 
acquaintance with straight lines, angles, circles, triangles, 
parallelograms, &c., by actual drawing and measurement, 
knows far more of their properties than one who has learnt 
by heart long lists of definitions and some of I^udid’s 
propositions. And when, by a carefully graduated series 
of experiments aqd drawings, he has discovered for him- 
self the fundamental theorems regarding congruent 
triangks, the theory of parallels, the measurement of areas, 
and the circle, he is ready to proceed to the study of 
deductive geometry, and should profit by that study in 
many different ways. 

“ This is the first, and one of the most important, of 
th*' changes which have been made iif the teadtlng of 
geometry ; but, with regard to it, some words of warning 
are still necessary. There is no doubt that the rdle of 
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i experiment, careful drawing, exact measurement, and 
' calculation from the figures drawn by the pupils has been 
exaggerated. ” 

With all this we agree most heartily, but with 
Prof. Carslaw’s remedy we cannot agree; this prac- 
tically amounts to taking the theorems of Euclid to 
the end of parallels, and setting them up as a standard 
order to be followed by all schools. Prof. Carslaw 
seems to feel that such a retrograde step is likely to 
meet with opposition, for he says : “ Without "pre- 
scribing rigid adherence to the scheme drawn up and 
embodied in its programme, the Department intends 
to base its instruction upon it.” This seems to give 
the teacher the choice the famous Hobson gave to his 
customers when they came to hire horses. We can 
only express our deep regret that such a retrograde 
step should be deemed necessary in N.S.W. to remedy 
an evil which is doubtless the same in all its features 
as that wc are experiencing in England. 

, The evil may be considered to be due to two distinct 
causes : (i) some teachers have not shown a proper 
appreciation of what constitutes a sound logical proof, 
and have let their pupils use slipshod arguments ; 
(ii) pupils have a break in their careers when they pass 
from the elementary to the secondary schools. Witli 
regard to (i) it may be pointed out that practically all 
teachers, both in England and Australia, have had 
their training in geometry under a cast-iron system, 
viz. that of Euclid; some teachers under that system 
have acquired a splendid appreciation of what is 
logical, but the very existence of the evil referred to 
proves that other teachers have not acquired that 
appreciation — this does not point to finding the remedy 
in another cast-iron system, particularly one closely 
following the lines of Euclid. 

Doubtless a rigid system would remedy the difficulty 
of transition from, school to school, but that difficulty 
ought never to exist ; for, as Prof. Carslaw points out , 
the only trouble due to I he lack of a standard order 
lies in the fundamental theorems about congruence, 
and parallels and the angle-sum for a triangle; and 
that part of geometry, in our opinion, should not be 
trcut(?d deductively before the age of fourteen with any 
but ])upils of fery exceptional mathematical ability, 
and possibly not with thorn. It will be remembered 
that a couple of years ago the^ Board of Education 
published a circular recommending that these funda- 
nuntal theorems be arrived at by induction, and then 
taken as a base on which to build up a logical system 
of deductive geometry. Prof. Carslaw says : — 

“ With this advice I find myself unable to agree. On‘^ 
of my reasons for disagreeing with their method is that 
1 am sure the dilliculty that these fundamental congrueucr* 
theorems offer to "Ihe pupil is exaggerated, and that I 
hcliev** the reasoning, by means of which they are to.be 
jnoved, ran be of value to him. Another gii^und for my 
dissent from the plan of that circular is that the treatment 
of parallels which it recommends, by its introduction of 
dif- idea of direction as fundamental, and by making the 
angle-sum theorem independent of the theory of parallels, 
includes one of those fallacies with which the long history 
of tliat theory is crowded.” 

W’c wonder whetlier Prof. Carslaw has seen the 
advict' of the Board carefully followed by sympathetic 
teachers; it is generally found that the results of 
teaching on these lines are much better than those 
wlien* a deductive treatment of congruence, &c., is 
attempted — there -is greater knowledge of geometry, 
greater appreciatiqn of logical geometry, and more 
power to tackl%new work. We must differ from Prof. 
('Carslaw when Tie says the difficulty of the congruence 
theorems is exaggerated — in a comparatively wide 
experience of boys, we have never found the proofs of 
these theorems clearly understood until the boy has 
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had some further acquaintance with deductive 
geometry in the form of riders and later propositions, 
though in many cases the proofs, have been learnt for 
purposes of reproduction. ' 

Again, Prof. Carslaw objects to the use of the idea 
of direction in dealing with parallels and the aq^gle-sum 
theorem — wo should quite agree with him that such 
a treatment would not be satisfactory in a deductive 
course, but we differ most strongly from him in 
thinking that a deductive treatment of parallels, &c., 
Auis necessary or wise in the first two years of geometry. 
^Thc fact is, deductive geometry is not a suitable study 
for children before the age of twelve, and even at that 
age it must be^ difficult study, and the deductive 
treatment of congruence and parallels is one of the 
most difficult parts of the subject, and should certainly 
not precede the deductive treatment of the parallelo- 
gram and the circle. We can only regret that New 
South Wales has been frightened by difficulties which 
were bound to arise in a period of transition, into 
going back to the old methods instead of boldly 
remedying the evil by helping all teachers to get the 
spirit of the now methods. 

The report goes on to consider trigonometry and 
mechanics, hut there is nothing that calls for serious 
comment. R. Y. S. 


TSETSE--FL1ES AND SLEEPING SICKNESS. 

A DEPl'TA'lTON representing eight missionary 
societies at work in Nyasaland wailed upon the* 
Secretary of Slate for the Colonies on November 23 in 
order to urge that game restrictions should be removed 
over a whole or part of the protectorate, on the ground 
that the tselse-lly was suspected of spreading sleeping 
sickness, and tliat the destruction of big game 
“might” eliminate the fly. In his reply, Mr. Har- 
couri very wisely deprecated hasty action in a matter 
in which “ tlie best-informed people were thc^ least 
positive as to the facts.” 

It is by no means certain that the destruction of the 
larger mammalian f.auna would have any such effect 
as the members of the deputation seem to anlicipak*. 
Ill the first place, it is highly probable that the primary 
host of the trypanosome of sleeping sickness is man, 
and that if the trypanosome is now to be found in 
wild mammals in regions in which the disease is 
known to have been introduced in recent times, it is 
because it has been transmitted to them from human 
beings by the agency of the tsetse-flies. Secondly, it 
is very far from certain that the destruction of the 
larger mammalia would have the effect of eliminating 
tsetse-flies, which can suck the blood of any kind of 
vertebrate animal, and which swarm in parts of the 
Uganda Protectorate (for example, on small unin- 
habited islands, in the Victoria Nyanza) where there 
are no larger mammalia. Thirdly, the danger must 
be reckoned with that to deprive the tsetses of a large 
portion of their natural food-supply might have the 
effect of forcing them to supplement the deficiency 
elsewhere, and might therefore render them much 
more aggressive towards men and domestic animals, 
and in this way more efficient in spreading trypano- 
some diseases. ' 

Everyone with a knowledge of the complicated 
problems involved in the subject of the transmission 
of trypanosomes by tsetses will deprecate ill-considered 
destruction of the big game, an action which, while 
robbing large tracts of country of one of their most 
beautiful and valuable features, may veryjwell have 
the effect of upsetting^^rthe balance of nature in a 
manner that would greatly aggravate the evils which 
it is desired to combat. 
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THE INTERNATIONAL CONFERENCE AT 
PARIS ON NAUTICAL ALMANACS. 

^■\N the initiative of the Bureau dcs Longitudes, the 
directors of the various national ephemerides 
were invited by M. ‘‘oaillaud, director of the Paris 
Observatory, to assemble tlicre on Monday, October 
23. The objects of the reunion w’ere to consider 
what steps, if any, should be taken to extend 
the scope of the various ephemerides for the purposes 
of astronomy, and at the same time to effect economy 
by combined action and interchange of computations. 
A small number of the leading practical astronomers 
were also invited to represent the needs of astronomy 
of precision. 

The first general meeting was held at the Observa- 
tory at 10 a.m., Monday, October 23. On the motion 
of Sir David (lill, M. Baillaud took the. chair, liaviiig 
on his right M. Bayer, secretaire de renseignement 
superieure, representing M. Steeg, Ministre dTnstruc- 
tion publique. 

On the motion of M. Baillaud, Sir David Gill, as 
president d’honneur du (Aingres de la Carte du Ciel, 
was nominated president d’honneiir pf the reunion, 
Dr. O. Backlund, imperial astronomer \:)f Russia, vice- 
president, and Mr. II. Andoyer, of the Bureau of the 
Connaissance des 'I'emps, together with the Comte 
de la Baume Pluvincl, were nominated secretaries. 
There were present : — Prince Roland Bonaparte 
(member of the Academy of Sciences); Messrs. Cowell 
(‘Nautical Almanac,” London), Rritz Cohn (Berlin), 
luchelborgor (Washington), G^ndral dc Azearate (San 
h'ernando),, Boccardi (Turin), as directors of 
cphomcrides ; Messrs. Dyson (astronomer royal, Green- 
wich), Hough (II. M. astronomer, Cape of Good Hope), 
Perrine (Cordoba), Andr^ (Lyons), Picart (Bordeaux),. 
Verschaffel (d’Abbadia), ns directors of observatories; 
and, as representatives of the Bureau Wes Longitudes,. 
MM. Bigourdan (president), Poincare, Radau,. 
Deslandres, Hanusse. 

'I'he meeting was opened with an admirable address 
by M. Baillaud, and with a cordial spcedi of welcome 
by M. Bayer on behalf of the Minister of Public In- 
struction. After some discussion, resolutions, recom- 
mending the adoption as soon as possible of Greenwich 
mean time as the argument for all predictions in 
nautical and astronomical ephemerides, were unani- 
mously passed. In the afternoon of the same day 
the members of the congress attended by invitation 
the meeting of the Actidemy of Sciences at the insti- 
tute, and in the evening were entertained at a banquet 
in the Observatory, at which M. Stet'g, Minister of 
Public Instruction, was present. The toast of “The 
President of the French Republic ” was proposed by 
Sir David Gill, to which an interesting and eloquent 
speech was made, in reply, by M. Steeg. The health 
of M. Baillaud was proposed by Dr. Backlund. 

Further meetings of the congress were held on 
October 24 and 25, and at the conclusion of the meet- 
ing on October 25 a unanimous agreement on all 
points was reached. On Thursday, October 26, the 
directors of the nautical almanacs met in committee to 
make final cooperative arrangements and report to 
the general congress; their report was unanimously 
adopted at an afternoon meeting on the same day. 

A translation of the resolutions adopted is subjoined. 
It is impossible to overrate the good w’ill and cor- 
diality which pervaded the meeting, or the kindness 
and hospitality of our hosts. Besides the official 
banquet on Monday, private dinner-parties were given 
by M. Andoyer on the Tuesday, by M. Baillaud on 
the Thursday evening, the latter followed by a recep- 
tion; a luncheon and reception were also given on the 
Rriday afternoon by Prince ‘Roland Bonaparte, and 
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boxes at the theatre and Opera were placed at t^ 
disposal of members of the congress. 

The results of the congress promise to be of great 
interest and value, not merely by extending the scope 
and utility of the national ephemerides for the pur- 
poses of practical astronomy, but by the facilities 
w Iiich the universal adoption of Greenwich time offers 
Jor the comparison of the different lunar and planetar}- 
tables. 

A probable sequence to these resolutions will be the 
universal adoption of Greenwich as the origin 
longitudes in all future maps and hydrographic charts. 
I'hc gain in simplicity and convenience will be 
immense. 

Let UJ5 hope that England will respond (o the inter- 
national compliment thus p.aid to her by the adoption 
of the metric system of weights and measures. 

Rcsolniions and Reconimendaiions adopted hy the 
Conference. 

The conference strongly recommends that : — 

(1) In all ephemerides the ecliptic coordinates of the 
sun should be given for Greenwich mean noon, and that 
the equatorial rectangular coordinates should be given for 
midday and midnight of Greenwich mean time. 

(2) The ecliptic coordinates of the moon should be given 
at least for oh. and i2h. of Greenwich mean time. 

(3) The ecliptic heliocentric and geocentric coordinates 
of the planets should be given for oh. or i2h. of Greenwich 
mean time. 

(4) The ephemerides of the. stars, that is to say, their 
correction from mean to apparent place, should be calcu- 
lated for upper transit at the meridian of Greenwich. 

The conference is of opinion that the adoption of the 
meridian of Greenwich for all ephemerides should Ik* 
realised as soon as possible. 

The conference is of opinion that in all catalogues and 
all collections of observations declinations instead of polar 
distances should IJH adopted. 

The conference decides that those portions of the 
ephemerides which deal with the data necessary for the 
calculation of the perturbations of the small planets and 
comets shall be based on the masses of Ibe planets adopted 
by Newcomb. 

The conference decides that the names of stars shall be 
accompanied by a letter indicating their spectral t>p(? i\\ 
terms of Pickering’s notation. It is of opinion that these 
indications (so far as they have been determined) should 
in future be given in the list of 3064 stars to be published 
by iht; Pureau des Longitudes. 

The conference decides that in future the stars in the 
fundamental and standard lists of Auwers, Boss, and New- 
comb shall be designated by the letters A, B, N, and the 
Backlund-Hough stars by the letters BH. 

For the prediction of occultations of stars the list of the 
Nautical Almanac shall be adopted. 

The commission adopts the following resolutions : — 

For the sake of uniformity in the calculation of 
parallaxes, eclipses, and occultations, the ephemerides shall 
adopt for the value of the compression of the earth the 
number 1/297-0, resulting from the final researches of 
Messrs. Tjttmann, Hayford, and Helmert. 

For like reasons, in the calculation of eclipses, the semi- 
diamotcr of the sun (Auwers) shall be retained, as already 
employed in all ephemerides. 

The bureaux charged with the calculation of eclipses of 
the sun and moon and the occultations of stars .shall choose 
in common agreement the tables and apparent diameters 
which they find most desirable, taking care to communicate 
in the most precise and complete fashion the data which 
they employ and the origin whence the adopted data have 
been derived. 

The conference decides that the Connaissance des Temps 
shall continue to calculate the positions of the sun and 
of the planets from the Leverrier-Gaillot tables, but that 
bureau will in future compute the positions of the moon 
from the new tables of M. Radau, whirh are based upon 
Delaunay’s theory. In the pther ephemerides these calcula- 
tions shall be based on tbe tables of Newcomb and of HijI 
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for the siin and planets, and on Hansen’s tables, with 
Newcomb’s rorrections, for the moon until such time as 
the latter tables shall be replaced by the new tables of 
Browft. 

This second series of solar, planetary, and lunar calcula- 
tions shall be undertaken by the Nautical Almanac Office, 
with the *e.\ception of the ephemcri.s of Mercury, for which 
the office of thr- '' Berliner Jahrbuch ” shall be responsible. 

Relative to the Stars, 

(1) The corrections from mean to apparent* place of the 
stars BH shall be computed at the National Almanac 
Office, and be printed by the Observatory of Pulkowa ; the 
same will apply to the daily corrections of the principal 
fundamental clock-stars, which latter shall include the 
lunar terms of short period. 

(2) The ephemerides of such of the stars A, B, N as do 
not occur in the list of Auwers stars, which is published 
annually in the “ Berliner Jahrbuch,” shall be calculated 
and printed in the observatory Turin. 

(3) The ephemerides of the .Auwers stars shall be calcu- 
lated and printed by the ” Berliner Jahrbuch,” with the 
exception of the 343 stars printed within brackets ; the 
calculation of the ephemerides of these latter shall be 
undertaken by I..’.Almanaque Nautico. 

(4) The ephemerides of the pole-stars, that is to say, of 
all the stars situated within 10 degrees of north or south 
polar distance which are to be found in the provisional 
list of 3064 stars published by the Bureau des Longitude.^-, 
and of the other polar stars hitherto given in th*- 
ephemerides, shall be calculated from day to day by the 
Bureau des Longitudes, and shall contain the terms of 
short period, the values of which shall be separately 
indicated, ho.wever; for polar stars situated between 80® 
.and 83® declination it will bn sufficient to give the 
ephemerides for each alternate day. 

J'he Connaissance des Temps undertakes to print 
all the ephemerides of the above-mentioned .stars which 
are not given in other similar works. 

The ordinary ephemerides of the stars shall be calcu- 
lated to’ o-oois. in R.A. so far as 60® of declination and 
001'' in declination, not for each tenth day, but for each 
tenth successive culmination at the meridian of Grrmwich 
in order to facilitate interpolation ; they will be accom- 
panied with the data necessary for the compulation of the 
terms of short period. 

I'he calculation of- the constants of rrduclion ‘-hall be 
r.arried out by each bureau in their usual way wilh four 
or live decimals. 

Relathe to Eclipses and Occultations. 

The calculation of eclipses of the sun and moon shall 
be made (in conformity with the rules established by the 
preceding resolutions) once by the American ephemcris and 
once by the Connaissance des Temps. 

The compulation of occultations shall be made in dupli- 
cate by the American ephemeris. 

The predictions of eclipses and the elements of occulta- 
tions shall be calculated with all possible precision. 

Relative to Satellites. 

(1) The calculation of new ephemerides of the four prin- 
cipal satellites of Jupiter and their phenomena shall be 
made by the Bureau des Longitudes, and be based on 
Sampson’s new tables. 

(2) The ephemerides relative to the ring and to the 
satellites of Saturn (with the exception of Phexibe) shall be 
calculated by the ” Berliner Jahrbuch.” 

(3) The calculations of the ephemerides of the satellites 
of Mars, of the new satellites of Jupiter, of Phoebe, and 
of the .satellites of Uranus and Neptune shall be made by 
the American ephemeris. 

The ephemerides relative to physical observations of the 
sun, moon, planets, &c., shall be calculated by the 
American ephemeris, except the ephemcris of 'the crater 
Mosting A, which will continue to be published by the 
” Berliner Jahrbuch.” 

The computation and printing 6f the ephemerides of the 
small planets and variable stars shall be undertaken bv the 
” Berliner Jahrbuch.” * 
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It is desirable* that the calculaiiuns made by any one 
of the bureaux should be communicated to other bureaux, 
which have to use them at least three years in advance.' 

The above conventions will be put in. ' force in such a 
way as to be complete in 1917. 

It is understood that the above arrangements are pro- 
visional, subject to approval by the Governments con- 
cerned. 


THE SOLAR PHYS^pS OBSERVATORY. 
A 17 E take the following from Wednesday’s Times 
(November 29) : — 

At the Congregation on Thursday, D^cemlHr 7, the 
following Graces will be offered to th«‘. Senate : That 

the recommendations contained in the report, dated 
November 13, 1911, of the Council of the Senate on the 
proposed transference of the Solar Physics Observatory to 
Cambridge— namely, (i) that the University accept the 
charge of the Solar Physics Observatory; subject to the 
conditions laid down in the letter from the President of 
tlic Board of Education ; (2) that steps be taken to obtain 
the powers requisite for the suspension of the election to 
. the Plumian professorship of astronomy and experimental 
philosophy when it next becomes vacant, for a time 
sufficient to enable the University, if necessary, to obtain 
changes in the statutes which define the title of the pro- 
• fessorship and the duties of the professor — be approved.” 

The proposal to transfer the Solar Physics Observatory 
to Cambridge was discussed in the Senate last Thursday. 
The proposal was warmly welcomed by Prof. Newall, 
Prof. Sir George Darwin, Prof. Sir Robert Ball, and Dr. 
Glaisher. The arrangements for organising the work of 
the department and for the provision of the necessary site 
were fully explained. 

Nothing- seems to have been said about the financial 
' arrangements necessary to secure permanence. In the 
report of the so-called Departmenihl Committee the 
following passage occurs : — 

With a view to securing the pennnncnce of any 
arrangement that may now be made, the committee desire 
to point out the importance of attaching the directorship 
of tile Solar Observatory, if established at Cambridge, to 
a professorship which is not merely of a temporary 
character. The University may not he in a p(»sition, at 
present, to give any definite assurance that the professor- 
ship will be renewed at the expiration of the present 
tenure ; but we consider it highly desirable that the 
Government should ascertain, before coming to a final 
decision, whether the University is willing at an early 
opportunity to consider favourably the establishment of a 
professorship'^of astrophysics on a permanent foundation. 

The “ permanence ” contemplated by the Council of 
tho Senate only becomes operative on the death or 
resignation of the present Plumian professor. It is 
taken for granted that the unpaid professorship of 
astrophysics will not be vacated for any cause in the 
interval. What is to happen during a vacancy is not 
stated. Is this the kind of “permanence” contem- 
plated by the Government? Is the next vacation of 
the Plumian professorship, which everybody hopes 
wil/'not occur for many years, the “early oppor- 
timlly” referred to in the report of the committee? 

/ NOTES. 

Following on the announcement la.st week of the 
appointment of an expert committee of investigation into 
the etiology, &c., of foot-and-mouth disea^ comes the 
• interesting arnd, if it should be confirmed, important 
announcement of the discovery of the causal organism of 
this serious animal scourge. This claim has been put for- 
ward by a German bacteriologist. Dr. Siegel, in a paper 
read at the annual Congress of Prussian Veterinary 
Surgeons in Berlin. Dr. Siegel claims to have found the 
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urganisiii in the blood stream and In the local lesions in 
affected animals, to have cultivated it in artificial media, 
and that in expei imenting with his organism it has satisfied 
the postulates of Koch. Moreover, he claims to be able to 
produce some degree of immunity to the disease. Details 
of this intere-sting paper arc not yet to hand ; and in the 
meantime the claim must be |p;ceptcd with the reserve 
which must obviously be accorded to the statement of the 
discovery of an organism that has up to the present eluded 
I vigorous and systematic research by other feperts of almost 
all nationalities. In the meantime, the full details of 
experiments will be anxiously awaited ; and if they ^ih^arrant 
it. it will be one of the first dutic.s of the British expert 
« oinmittpc to investigate them carefully, and cither to con- 
firm or refute the claims of Dr. Siegel. Should the dis- 
covery be confirmed, it will indeed be an enormous boon to 
the whole agricultural world. 

PiiE Brad.chaw lecture is to be delivered at the Royal 
College of Surgeons on DeccMiiber (> by Mr. R. Clement 
Lucas, who has chosen for his subject “ Some Points in 
Heredity.” 

'I'liE Paris correspondent of The Times reports that 
Prince Roland Bonaparte has placed at the disposal of the 
1 ‘rench Academy of Sciences a sum of 10,000/., which is 
to serve as a fund in aid of those of its members who are 
('iigagefl in research work. 

I HE superintendent of the Indian Museum informs us 
that Mr. J. Coggin Brown, curator of the museum of the 
Geological Sjrvey of India, accompanies the Abor expedi- 
tion as geologist The botanical work is in the hands of 
Mr. I. H. Burkill, reporter on economic products to the 
Government of India, while Mr. Stanley Kemp, assistant 
superintendent in the Indian Mtiseum, is in charge of 
both zoology and anthropology, with Mr. R. Hodgart as 
taxidermist and assistant. ^ 

liiK ringing of birds in order to study their movements 
has bot n referred to frequently in these columns. About 
tw».*nty thousand birds have been ringed by correspondents 
of Hritish Birds, the rings bearing the name of the editor 
of that journal, Mr. Witherby. One of these birds, a 
sea snipe, or redshank, was shot recently at Wesport, 
County Mayo, and it was assumed to be a bird escaped 
from captivity in London. A report in The Times of 
Xovcinber 29 ,ays : — The incident has caused much local 
interest, since nobody in Connaught has ever heard of a 
tame redshank. It has among seabirds the reputation of 
being remarkably shy.” Local opinion in Connaught as 
to the difficulty of taming a redshank need not be dis- 
turbed. The bird referred to was probably ringed by one 
of Mr. Witherby 's correspondents far away froiij| London, 
and it is unliktrly that it was ever in a cage. 

LiKur.-CoLONEL Edgar A. Mearns, U.S.A., retired, 
assocHite zoologist of the United States National Museum, 
who accompanied the Smithsonian Expedition to Africa, 
under the direction of Colonel Theo. Roosevelt, will be 
attached as naturalist to the Childs Frick Abyssinian Ex- 
pedition, which will sail from London shortly to make 
natural history collections in the Abyssinian region. It is 
proposed to make as complete a collection of the animals 
of the Abyssinian region ^ possible. JkThe journey will be 
primarily through Abyssinia, but wili.Wend into British 
East Africa as well, and cover a portion of that country 
north of the field gone over by Colonel afeoosevclt in 
1909-10. One of the most important regions to be visited 
is in the neighbourhood of Lake Rudolf, and along the 
shores of the lake itself. It is c.\pected that the opera- 
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tioiw i*f the expedition will cover a period of approximately 
sevf.ii months. There is no question that, even with 
moderate suegess, the United States national collections 
will be enriched by valuable specimens. 

I'mk annual Huxley memorial lecture in coniKection with 
tlie Koyar Anthropological Institute was delivered by Prof. 
F. von Luschan on November 23. Prof, von Liischan in 
his address said that to study the old ethnic elements of 
Western Asia it ^cemed best first to eliminate the more 
recent immigrations of Albanians, Circassians, Bulgarians, 
Franks, .and Levantines. It is easy also to eliminate the 
differenrnoinadic tribes, of wljich the Kurds are of special 
importance, being originally xanthochroic, with light hair 
and light eyes, whilst in all the other groups dark com- 
plexion is far predominant. The final result of anthropo- 
metric investigations — about 5000 men were measured — is 
that all Western Asia was originally inhabited by a homo- 
geneous melanochroic race with extremely short and high 
heads, and with a “ Hittite*’ nose. About 4000 n.c. began 
a Semitic invasion from the south-east, probably - from 
Arabia, and by people looking like modern Bedouins. 
Two thousand y^ears later begins a second invasion, this 
time from the north-west, and by xanthochroous, long- 
headed tribes, like the modern Kurds, perhaps half savage, 
and in some way or other connected with the historic 
Harri, Amorites, and Tamchu. The modern Turks, 
Greeks, and Jews 'are all three equally built up upon these 
three elements — the Hittite, the Semitic, and the xantho- 
diroous Nordic. Quite differently is it with the Armenians 
and the Persians, who, and still more the Druses, the 
Maronites, and the smaller sectarian groups of Syria and 
A^ia Minor, represent the old llitlitc element, and are 
little or not at all influenced by the somatic character of 
ali'Mi invaders. ^ 

An extra meeting of the Chemical Society was held at 
Burlington House on Thursday last, November 23, when 
Prof. Harold B. Dixon, F.R.S., past-president, delivered 

0 memorial lecture in honour of Pierre Eugene Marcelin 
Berthelot. Prof. Dixon dealt fully with the life and 
character of Berthelot, referring to his persistence, his 
feverish energy, and devotion to his work. Berthelot, a 
native of Paris, was born on October 25, 1827, in a flat 
overlooking the Rue dii Mouton. From this flat he must 
ofu n have been a spectator of many violent sccno-s enacted 
during the revolutions of 1830 and 1848. He was educated 
at the Lyc6e Henri IV, and in i8t)i was promoted to 

1 he chair of organic chemistry at the College de France, 
a position he held until his death. Reference was made to 
the intimate and enduring friendship between Berthelot 
and Renan, to Berthelot 's romantic marriage with Madame 
Breguct, ^d to the great happiness of their married life. 
Berthelot was in Paris in 2870 during the Siege of Paris, 
.and gave conddcrable assist.'ince to his country in the 
manufacture of e.xplosives. Madame Berthelot, with her 
children, had to leave her husband, going first to jfeuen I 
and thence to London. In addition to his professorial 
duii»‘s, Berthelot took his share in the government of his 
country. In 1881 he was elected a Senator, and five years 
latr-r bfcame the Minister of Education. Tn 1895 he held 
for a short time the position of Foreign Minister in the 
Bourgeois Cabinet. From 1863 onwards honour upon 
honour was beslowej||^ upon hin||i He bec.ame a foreign 
me mber of nurae||pus scientific societies, including the 
Royril and the. Chemical Societies; and in 1900 he was 
eli’ctcd one (S the forty of the Acad6mic Frangaise. A 
year latf-r, on November 424, 1901, the savants from the 
universities and societies all over the world met at the 
Sorbonnr, in Paris, to cefebrate the . seventy-fifth 
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aiiniv» rsary of his birthday, the President of the French 
j Republic (M. Loubet) presiding. In 1907 came the 
j dramatic end to his illustrious career, he and Madame 
! Berthelot dying together on March 18. Prof. Dixon dwelt 
at some length on the varied researches for which Berthelot 
j was famous, referring more particularly to his work on 
: the alcohols, and to his investigations on the acetylides of 
j silver and copper and to his researches on explosions. 

In Man for November Messrs. J. L. Todd and G. .B. 

1 Wolbach describe a scries of ttone circles in the Gambia. 
The type is in many respects analogous to those of Europe^ 
and their object, judging from the remains discovered in 
the course of the excavations, was sepulchral. The Man- 
dingo, who now occupy the region in which they are found, 
know little about them, and refer them vaguely to some 
tribe which preceded them. Their builders must have 
possessed more ^knowledge of stone- working than the 
Afanclingos of the present day, and had considerable apti- 
tude in lifting heavy weights. If the recent speculations of 
Prof. Elliot Smith be accepted, though they involve serious 
difficulties, the inspiration for the construction of these 
nionumcnls came from the Egyptian stone-workers. The 
presfMit Mandingos so far venerate these circles that the^ 
make war sacrifices near, or on, one of the stones, and 
bury spear-heads there. The excav.ations disclosed remains 
of we.'jpons very like those, used by \he tribe at present, 
'fbe facts, so far as they go, indicate that they w-ere the 
work of a branch of the Mediterranean race, to which 
similar constructions in western Europe have, with some- 
di grec of plausibility, been attributed. 

In the first part of the Journal of the Royal Anthropo- 
logic.nl Institute for^he current year Dr. H. J. Dunkin-* 
field Astley discussed the well-worn subject of the origin 
and interpretation of the cup and ring markings which 
appear on stone monuments. Dismissing the numerous 
theories of previous inquirers, he suggests that they con- 
stitute the “heraldry of primitive man,” being used, like 
(h<.* ("huringa of the Australian Arunla, to define the 
exogainous groups. Before this explanation can be accepted 
more than one difficulty must be cleared up. We must be 
certain, in the first place, that the social organisation of 
the Arunta at the present day is comp?irable \vith that of 
the people \vho engraved these symbols on the monuments. 
Secondly, Dr. Fra/er finds no proof of totemism or totcmic 
clans in the races of western Europe, and ilf is unsatis- 
factory to assume that totemism is established by the exist- 
ence of fhese symbols. Dr. Astley *s paper is learned and 
interesting, but we fear that the secret of these markings 
must still remain a mystery. 

In her lecture “ On the Marriage of First Cousins ” 
(Eugenics Laboratory Lecture Series, No. iv. ; London : 
Dulau and Co., 1911, pp. 39, price is. net), Miss E. M. 
Elderton presents the evidence for and against this type 
of matrimonial alliance in a clear and interesting mannq^. 
Consanguineous marriages have been objected to, and are 
objected to, on the ground that they result in (i) marked 
decrease in fertility ; (2) high infantile mortality ; (3) the 
, occurrence of deaf-mutism, insanity, albinism, hare-lip, and 
i other deformities with greater frequency among the off- 
j spring than ampng the general population. The conclusions 
! arrived at may be broadly stated as follows : — (i) there is 
no evidence available to indicate whether th'b marriages ^ 
of first cousins are more often absolutely sterile than those 
of persons unrelated to one .another, but, omi(|ting sterile 
marriages, the average number of children is approximately 
the same in both cases; (2) the statistics collected by Mr. 
Arner in America, and published in the year 1908, tend to 
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show that among the issue of consanguineous marriages 
the death-rato of persons under twenty years old is consider- 
ably higher than the normal ; (3) the evidence that the 
marriage of cousins is more likely to lead to albinism, deaf- 
mutisni, and insanity among the offspring appears to be 
conclusive. 

In No. 42 of Sciontific Memoirs by Oilicers of the 
Medical and Sanitary Departments of the Government of 
India, ^'lajor Rost and Captain Williams contribute the 
results of their own researches* to the much discussed 
question of the cultivation of tl|p leprosy bacillus. 
Although this organism has long been known and seen in 
the tissues of lepers, all attempts to grow it had until 
recently proved unsuccessful ; and even now considerable 
scepticism is felt "as to the identity of the bacteria isolated 
with the actual causal agent of the disease?. The authors 
describe the organism which they obtained from cases of 
leprosy, and the effect produced on patients by vaccines 
propanxi from it. In No. 41 of the same .Scientific 
Memoirs Captain MacGilchrist considers, as the basis of 
original frxperimental work, the suitability of different pre- 
parations of quinine in medical practice. Attention is paid, 
in the main, to the solubility and absorbability of the 
dilT. refit salts, and the various modes of administering 
them. 

Tiif, (liirtieth Bulletin of the Sleeping Sickness Bure.au 
contains an account of the intracellukir phase of the rat- 
trypanosome, Trypanosoma lewisi^ in its development in 
tile rat-fl*M, recently discovered by Mincbin and 'riiomson. 
This i>Iiase was found in liens from twelve to thirty -six 
hours aft**r they had fed on the blood of an infr rte<l rat, 
and appears to represent the first stngr* in the drvel(»p- 
nien^al eyrie of the trypanosome in the Ifijijj. I'lie trypano- 
sonifs penelrale intoi epithelial cells of the flea’s stomach, 
grow v»'ry large, and divide into a number of trvpnnosomrs 
of normal size. I'Ik* daughter trypanosomes are usiialh 
eight in number. They arc formed by division ol tli** 
parent body within its own periplast ; the flagellum of the 
parent is retained and moves actively until nearly the Iasi 
n foment, when it disappears, and the body becomes 
spherical and tense, and bursts suddenly, setting free the 
daughter trypanosoingj^ in the cytoplasm of the host#cell, 
whence they find their way out singly into the lumen of 
111'* stomach. 

Ci:rtaix .‘.mail aurochs’ skulls from the diluvial dc'posil^ 


j coif.jsponding eleineiiL of the prolciugl>phous than of the 
I opisthoglyphous section of colubrine snakes ; in other 
j words, that the Proteroglypha, rather than the Opistho- 
I glypha (to which that position is assigned in the British 
Museum Cat.'ilogue of Snakes), have the stronger claim to 
• h(* regarded as the ancestral stock of the vipers. The 
I evidence derived from snake-venom se«ms to lend support to 
; this view. In a second article (in Dutch), Dr. E. C. N. 
i lloi-p. n describes a new generic and specific type of stego- 
; c<‘plialian from the presumably Permian strata' of Senckal, 

I Orange Riv'er ('olony, under the name of Myriodon 
j scnt’L'alciisis. ♦ 

j lo ^alnrwisscnschaftliclic W ochcnschrijl for November 5 
I Dr. Otto Wilekens contributes an article on the extinction 
I of animal groups during geological history, in which special 
j attention is directed lo ammonites, dinosaurs, and Irilo- 
j biles. Whether these groups— like the ammonites at the 
I close of the Cretaceous — became completely wiped out by 
some general (?ausc (e.^g. over-specialisation), or whether, 
ns Dr. Stoinmann believes, tln?y developed into new forms, 
is a (piestion which is argued at some length. In the case 
of the ammonites the author is apparently inclined to favour 
the view that tli(?y may have become modified into Argo- 
nauta and the other octopods, although he rejects Stein- 
maniTs theory that dinosaurs develop(?d into great flightless 
birds? that were es terminated b}* men, or that the “ cnnlio- 
I saurians ” gave ris<* lo whales and dolpliins and plero- 
j dncl\l‘‘S lo hals. 

■ To 77 /e Anirritdii Sitturalist for November Mr. 11 . A. 
j Allard conIribulf'S thr* sfcond part of his account of jjie 
I b(*havif)ur <*f bees when visiting the blossoms of otdlon- 
I plants. These hef's were,, of course, usually in the habit 
* of visiting the ordinary American cottons, the flowers of 
! these being furnished with certain nect;iri('s which are 
ahseni in .\siatic colluns. W’hen the insects came to fields 
, where American and Asiatic cottons were growing side by 
I sid'-, they visited both imliscriininalely, hut when they 
I alighled ou Asiatic flowf*rs they quickly perceived their 
j emu , and departed. “ 'fhe.se visits of the bees to the 
j Ollier basal portion of the Asiatic cotton-blossoms indicate 
j thal the visual powers ali>ne were employed throughout 
j the process.” On the other hand, it is considered probabl 
. 4 .U.., 1... .. 'flnin the wliereaixjuts of cotton fields by their 

scns(' of smell, a large are.a of cotton in flower giving off 
.a distinct odour on a fine day. 


of Belgium .are described by Mr, K. v. d. Malsbur 

ailed new species, under the name of Bos ^tw.v) 
niiiiutus, in Bull. Internat. Ac. Cracovie, 1911, No. 5. 
I n loss, however, the term urus be used in a generic sense, 
ii would seem that a subspecies is intended. Under various 
forms, the author considers this Bos minutus to be the 
connecting link between the typical aurochs (which is re- 
garded as the descendant of the Indian B. namadicus) and 
modern cattle. 

Wk have to acknowledge receipt of a copy of a 
( atalogue of tlw exhibits in the. British section of the Intor- 
natlonal Shooting and Field Sports Exhibition, held at 
Vienna last year. The 'British section, it will be remem- 
bered, was in the hands of the Government, and tlii' 
catalogue is therefore issued — after the usual delay — by the 
official publisher. The book is well got up and well illus- 
trated, and the section on big game — which forms the 
bulk — will possess a permanent value as the first attemot 
(unTbrtunatoly incomplete) at a list of the big-game fauJI 
of the British Ennpirc. 

In the .Annals of the Transvaal Museum for July, 1911, 
Mr. J. Hewitt produces evidence to show that the maxillary 
bone of the viperinc skull is more probably deriy^ from the 
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Thk I crti.nry giraffes of Indi.i form the subject of a 
I nionogr;q>h by Mr. Guy Pilgrim, published in the Falaeonto- 
j loj^iit Judica (new st?ries, vol. iv., No. i). Yi'ars ago Mr. 
Lydohlor, in f.acc; of the opposition of the late Prof. 
I\urinu)<-r, asserted that Sivalheriuin and its allies were 
undoubtedly giraffoids. Now that his views are definitely 
accepted, the list of Siwalik repres(?ntalivcs of the group is 
a long one ; and Mr. Pilgrim has done well in bringing the 
avail.'ible information up to date. Following the modern 
basliion, he divides the Siwalik species into blfcichy cephalic 
and dolichocephalic types ; and he has likewise been enabled 
to throw considerable light on the respective geological 
horizons of the various forms. The most generalised 
Siwalik representatives of the group are described by the 
author under the name ProgiralTa, but as one of .them was, 
for a time, called Piopal.comcryx by Mr. Lydekker, the 
latter designation is clearly entitled to stand. Whether it 
be in error or by design that some of thS lower jaws are 
figured with the teeth pointing downwards, the.. effect is 
deciilodly bad. ’# 

The identification of the mosses collected on the Scottish 
Antarctic expedition having been entrusted to M. Jules 
Cardot, his report, received in separate form, is published 
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in the Transactions of the Royal Society of Edinburgh 
(vol. xlyiii., part i.). The chief collection, from Gough i 
Island, yielded twenty-one specie^, of which eleven are . 
Midcmic ; the solitary bog moss, Shagnum scotiact is a new I 
'.f)ecios, but represented also on the island of Ascension. 
Only two of the species are recorded from Tristan 
d’Acunha, and, although more common species may be 
xpccted, the author finds a closer affinity with the moss 
vegetation of the Magellan region. The new species from 
Gough Island and Ascension arc described and illustrated. 

The October number of Tropical Life contains instruc- 
tive articles on various economic products. In connection 1 
with the cultivation of the coco-nut palm, .attention *- * 
directed to the fine grade of coco-nuts shipped from San 
San Bias, on the Panama coast, to the New York market, 
and to a cultivator suitable for removing strong-growing 
•veeds from plantations. A discussion of the value of Nipa 
palms for the production of sugar and alcohol is based on 
the recommendations of Dr. H. D. Gibbs, of Manila, who 
affirms that an area of 100 hectares would supply sufficient j 
raw material to keep a sugar-mill in continuous operation. I 
Statistics relative to soya-bean cultivation in Portuguese 1 
Flast Africa arc quoted, according to which a harvest vary- ; 
ing from 25 to 40 bushels of seed per acre is obtainable : ■ 
the yield of oil averages about 17 per cent, of the seed. 

A rdsume of recent researches into the nature of “ graft- 
hybrids,’* culminating in the periclinal and sectorial 1 
chimajras obtained by Prof. H. Winkler and E. lleuer, is i 
contributed by Dr. II. Fischer to Nattmvissmschaftliche | 
W Schenschrift (September 24). A description is given of i 
the five composite types t>roduced from grafts of the tomato 
and common nightshade by making an incision and so 
developing a new shoot from the point of union of scion 
and stock ; and an illustration is supplied of the most 
complex combination, where the different branches repre- 
sent the species nigrum^ Lycopcrsicum, Koelreuterianum, I 
GaerUicrinnumt and iuhingense. It is also explained how 
the solution w’as evolved by Dr. E. Baur from a study of | 
the arrangement of coloured and colourless areas in the j 
leaves of zonal pelargoniums. Tn both phenomena there is ' 

mere juxtaposition of tissues derived from two original 
types, so that the term '* graft-hybrid ” proves to be a mis- 
nomer, and chima-ra is accurately applied. 

Prof. Tiro ALirei has recently made a further contribu- I 
tion to our knowledge of the mysterious sounds known in | 
different parts of the world as mist-poeffeurs, marinas, 
Rarisal guns, &c., and for which he proposes the name of 
hrontides (Boll, della Soc. Sismol. Ital., vol. xv., pp. 65-77). 
The new observations which he has collected come chiefiy 
from the district surrounding Urbino and Rimini, in the 
north-east of Italy. The phenomena observed in this dis- 
trict follow the same laws as in other parts of Italy. 
They* are well known in some localities and almost un- 
aiown in ethers not far distant. 'fhe detonations are 
usually described as resembling peals of thunder. They are 
heard most frequently in summer, with a clear sky and 
calm air, and generally occur in groups, and seem to come 
from the south-west. They do not appear to have any 
relation with local earthquakes, and are generally regarded 
by theii observers as presaging bad weather, and especially 
snow in winter. From inquiries made elsewhere. Prof. 
.Mippi c()ncludes that hrontidf^ ar. practically absent from 
Sardinia and arc almost quite unknown in all the western 
Alps. * 

So !«.»ng as the bench-marks of the levelling system of 
this country are indicated by so crude a mark as the broad- 
arrow chiselled in masonry, or even cut upon wood, they 
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do not respond to the needs of modern precise levelling;, 
and small changes in such marks are not to be accurately 
determined. But in view of the probable relcvelling of the 
main lines, and the employment of hemispherical-headed 
bolts for the principal points, the experience of the stability 
of bench-marks at Hamburg is of interest. There during 
the last twenty-live years the precise levelling has been 
checked from time to time, and a r(?cord of the change 
in level of bench-marks has been kept, the results of which 
are given in the Zeitschrift fur V ermcssimgswescn for 
March 11. The b^ch-marks are partly on high, dry 
ground, and partly on moist ground which is more or h .-s 
affected by the rise and fall of the tide ; they are also 
classed as on buildings, on bridges, walls, and such 
masonry constructions, or on stone pillafrs founded on a 
concrete block. Of the 315 marks on the dry ground, of 
which 301 were on buildings, 76 have shown no < settle- 
ment in twenty-five years, 118 have settled from 1 to 
5 mm., 68 from 6 to to mm., .and 53 from 1 to 4 cm. 
In moist ground, where 399 out of 552 marks were on 
buildings, 291 had settled more than i cm., the maximum 
case being 21 cm. ; and of the.se 243 were on buildin so 
that under such conditions marks on separate inasoiirv 
pillars or sm.all masonry works were less affected. 

'I'liE U.S. Weather Bureau has sent us copies of it? 
meteorological charts of the great oceans for December. 
In addition to the usual data which occupy the face of the 
charts, the reverse sides include articles on the average air 
and sc,a temperatures lor that month, illustrated by special 
charts. Prof. ^^pAdie .supplies some interest ing details 
relating to the steps taken for obtaining wireless telegrams 
from vessels in the .North Pacific, and fur supplying vessels 
with a synopsis of weather conditions and forecasts. 
C.ablegrams are received from Honolulu, Manila, Shanghai, 
and Nemuro (Japan), ajid, through the courtesy of the 
“ Western Wireless Press .Xssociation,” wireless messages 
will be sent broadcast from San Francisco daily for the 
benefit of vessels on the Pacific. Thus what has been 
accomplished on the Atlantic, .as regards radio-telegraph' , 
seems likely to be realised short 1}^ on the I’acific also. 

Aht, important investigation by Dr. Hugo Karst^^n 
relating to the state of the ice in th? Gulf of Finland and 
the northern part of the Baltic forms the sixth part of 
Finnldndische hy dr ogr aphis ch-biologische IJntersuchnngr.n. 
It comprises observations made during the winters of 1897- 
IQ02, with ice-charts for each year, showing by different 
tintsUhe conditions at three or four different times during 
the season. The state of the icc naturally differs con- 
siderably in time and space in different years, ^but at 
present there is no general and theoretical discussion of 
the data. This is promised with the next volume, which is 
to appear shortly, and will, we feel sure, bo a very useful 
addition to our knowledge of oceanography. 

In further support of hi^^ theory of the existence ia the 
electric discharge through vacuum tubes pf “ magnet io 
rays ” made up of doublets formed by the combination uf 
a negative electron with a positive ion, Prof. Right 
describes two new experiments in the Rendiconti of the 
Academy Lincei, part iv., and in Le Radium for October. 
The first consists in bringing a bulb, in which an » lectrode- 
less discharge is being produced by an oscillating discharge 
through a flat coil outside it, into the magnetic field, of a 
cdh through which a direct current is flowing. The 
luminous ring stretches out towards the coil and becomes 
bell-shaped. In the second experiment canal rays are pro- 
duced behind a kathode of considerable thickness placed 
obliquely to the axis of the tub*' and pierced by .a small 
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hoI»? ar rij^ht angles to its surfaros. I'ho canal rays are 
received t)n a plate which is ?onnected to a galvanometer. 
When a magnetic field parallel to the axis of the tube is 
established, th, magnetic rays ” produced fall on a 
second plate, which can also be connected to the galvano- 
meter. This plate is found to^ receive no current whatever 
from thp magnetic field, but the first plate receives a 
ptvsitivr curr<*nt, which decreases as the magnetic field 

liii'i't'aNi^ 

In laboratories remote from large towns, the absence of 
a gas supply is the cause ol much difficulty ; and this 
applies to chemicqj[, physical, bacteriological, agricultural, 
aiul metallurgical laboratory work. Carburetted water gas 
has been used in some cases, but has been shown to be 
attended with some drawbacks. \Vc have recciyed a 
pamphlet from Messrs. Mansfield and Sons, of Birkenhead, 
(lesi ribing their oil-gas apparatus for laboratories. For the 
pl.int great durability and simplicity is claimed. Any 
kind Jif oil (mineral, animal, or vegetable) can be used for 
cracking, and no skilled labour is necessary, since putting 
a shovelful of coal on the fire every twenty or thirty 
minutes, and seeing that the oil is flowing in, is all the 
attendance required. The oil gas produced is permanent, 
has a very high calorific value, and requires no purification 
before use. This gas can be used in ordinary burners and 
appliainres for labor.atory use, provided that the gas jet is 
reduepd in size to correspond with the higher carbon con- j 
t*'n ts of the gas. Particulars are given in the .same list of 
Bunsen burners, furnaces, drying and sterilising ovens, | 
hiow-pipps, and water heaters modified to burn oil gas. 

Tiiii memorandum of the Manchester .Steam Users* I 
A-ssociation for the year 1910 contains some interesting , 
inve.stigation.s by. their chief engineer, Mr. C. E. 
.Slromeyer, on the trustworthiness of mild steel. Sonic of 
the results havci been presented at tlu.* Iron and Steel 
Institute ; and in the present paper Mr. Stromeyer gives ; 
subsequent data confirming the view that the presence of 
nitrogen gives a bad steel likely to crack in undergoing 
the necessary workshop processes or in subsequent working 
of the hoiler of which it forms a part. The evidence 
points to the fact that steels in which the percentage of 
phosphorus .added to five times the percentage of nitrogen 
exceeds 008 will be untrustworthy in working. The 
author has tried many mechanical tests with the view of 
discovering one which would differentiate between trust- . 
worthy and untrustworthy steels, but without success. | 
Except as regards bad heat treatment, chemical determina- 
tions, more particularly of pho.sphorus and nitrogen, are 
the only .available guides when the process of manufacture 
and tile composition of the raw material .arc not l^own. 
Engineer.s, however, arc not likely to place overmuch con- 
fidence in a test which they cannot check, and will prefer 
to continue to rely on the reputations of the manufacturers, | 
( ombiuod with a few mechanical tests. | 

1'he third part of the work known as “ Harmsworlh | 
Popular Science,” edited by Mr. Arthur Mcc, which 
appearing in fortnightly sevenpenny volumes, has been 
received. In it the story of the evolution of the earth as 
the abod*‘ of plant and mineral life, the appc,aranr.e of 
man and his gradual development, and his subsequent- 
conquest of nature and the organisation of human society, 
is continued 4n the same popular manner as in previous 
issbes. The work is profusely and e-xccllently illustrated, 
and the account it provides of the triumphs of science will 
scrv(^ to encourage among ordinary readers an appreciation 
of the extent to which human progress is indebted to th(? 
labours of men of science. 

NO. 2196, VOL. 88] 


OUR ASTRONOMICAL COLUMN. 

A.STRONOMICA1. OCCURRENCES FOR DECEMBER : — 

Dec. 3. I9h. 39m. Saturn in conjunction wiih the Moon 
(Saturn 4“ 5' S.). 

4- iSfi- 55m. Mars in conjunction with the Moon (Mars 
o'* 50* S. ). 

6. 22h. 0111. Mercury in conjunction with Lambda 

Sagiitarii (Mercury o” 1' S.). 

7. 7h. om. Mercury at greatest elongation E, of the 

Sun. 

10. 23h. om. Ve.sta in conjunction with the Moon 

(Vesta 0“ 28' S. ). 

15. I5h. oni. Mercury stationary. 

16. 2h. 58ni. Venus in conjunction with the Moon 

(Venus 3" ^9* N.). 

22. loh 54111. Sun enters sign of Capricorn. Solstice. 

,, 14I1. 43m. Uranus in conjunction with the Moon 

( U ranus 4® 36' N. ). 

25. 4h. om. Mercury in inferior conjunction with the 

Sun. 

29. 9h. om. Mars stationary. 

31. 3h. 59m. Saturn in conjunction with the Moon 

(Saturn 4“ T S.). 

,, 20h. loin. Mars in conjunction with the Moon (Mars 

0“ i' S.). 

Observations of Mars. — Nos. 4537-8 of the Astro- 
I nomischc N(u lirichtrn contain s» vrrnl import.ant n cords of 
I recent observations of Mars. Under date November 21 
Prof. Lowell telegraphs : “ First morning frost Mars 

observed since November 3, 30® from S. pole on sunrise 
limb.** 

M. Antoniadi reports an encroarliment of Syrtis Major, 
since 1909, on the W.S.W. of Libya to the extent of about 
100 km., and several other changes. The chief interest of 
the observations appears to bo in the apparent variation.s 
wrought by changes in the Martian atmosphere. M. 
Antoniadi suggests that, with these eliminated, the actual 
changes in tiui iii.'ijorily of the small details of the planet’s 
surface would be very few. 'I'Ik* intrinsic colour of such 

“ ties ” .as Argyre i, Noachis and llcllus, it is deduced, i.s 

red, and I heir ajiparcnt broii/e hues are produced by th»* 
passag»‘ of yellow cloud sereiais. 

M. C^)nlas Sola records observations made ;it the Fabra 
Observatory, Barcelona, during October 0-16. A new 
tranal was seen on October 9 to the east of Syrtis Major ; 
it appeared to correspond to a prolongation of Nubis, 
which, passing L. Moeris, c.xtciided as an arc towards 
Triton. I he whole region of Isis and Libya was covered 
by an inunense, oval, brilliant cloud on October ii, the 
new canal being completely hiddiMi in parls ; this veil 

afterwards moved away .il ab»)ut 30 km. per hour. M. 

Comas Sola tentatively suggests that volcanic action on 
Mars would ac'-ount for the production of these massive 
veiling clouds. 

Important changes arc also n.*port»*d by the Jarry- 
Deslogcs observatories at Massegros and S(5tif. Nepenthe*, 
and Nilosyrtis are said to he enormous, and Ausonia and 
Iespc*ria greatly changed ; early in November the diameter 
of the south polar spot was 1-2". 

.Aki-: the Wihti: Neuui-a*: Gal.wirs? — T his question 
att.'icked from several directions by Prof. F. W. Very 
No. 4536 of the Astronomischc Nachrichtrn, and the dis- 
cussion of the various points is exceedingly interesting. 
Considering the relative brightness of nebubje of diffeniiit 
diameters, he arrives, first, at the conclusion that the 
light from these f-xlra-galactic bodies does suffer absorp- 
tion in interstellar space, and therefore one of the great 
objections to an infinitely extended universe, the apparent 
darkness of the sky, is explained. Then the apparent sizes 
and brightnesses of these bodies are compared with tho.se of 
other celestial bodies of which the distances are approxi- 
mately known. This Ic.ads to results as to the intrinsic 
brightness of the white nebulae, henre to the question of 
their star-density, and, finally, it is found that these ceb's- 
tial objects are probably galaxies. Their diftmeters appear 
to differ to at least a fourfold extent, and the dimensions 
and brightness of the component stars are closely allied to 
those obtaining in our own stellar system. Of course many 
assumptions are necessary in such a discussion ; hut it is 
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iritorebtini; to note that Prof. Very deduces for the chief 
object of this class, the Andromeda nebula, a distance of 
about 1600 li}<hl-years, and suggests that the fantest and 
smallest of the white nebulae may represent galaxies at a 
distance of one million light-years. 

Mktkor Studies. — All meteor observers would find Dr. 
C. P. Olivier’s thesis, based on the study of more than 
()200 meteors, of great interest. The dett?rinination of 
orbits was the primary motive, and 175 parabolic orbits 
have been deduced ; but the other results would probably 
interest the average observer more. For example, the orbit 
of Halley’s comet and that deduced for the Aquarids are 
so remarkably similar that identity of origin is assured. 
But the size of the meteoric current is shown to be 
enormous, and on .May 12, 1910, it was 13 million miles* 
radius. The evidence for stationary radiants is shown to 
be very weak, and the existence of such phenomena is in 
doubt. A special study of the so-called o-i 3 Perseids was 
made, and the result indicates that they exist only in 
August. Duration of visibility is connected with colour, 
yellow meteors having the shortest, red and orange longer, 
and white and green meteors the longest, periods of 
visibility, 'flife paper is published as an extract from the 
Transactions of the American Philosophical Society, N.S., 
vol. xxii., part i. 

Popular Observatories. — From time to time we have 
in these columns welcomed the establishment of observa- 
tories, of which the chief aim is to popularise the science 
of astronomy. Unfortunately, it would appear that the 
desire and the means to organise such institutions arc 
greater on the Continent than here. The latest addition 
to the list, established at Munich, is described in No. 2007 
of La Nature, and from the excellent illustrations it is 
evident that this ohservatoire populaire is well equipped. 
At first the organisers planned to mount the instruments on 
a high tower, and thus to escape some of the astronomical 
disabilities of an urban ^tc ; but the Commission of Archi- 
tecture, which looks after the artistic amenities of Munich, 
decided that this project would mar the town’s beauties 
sS the astronomers have to put up with an observatory 
placed at a lower altitude. 


THE CREEK QUESTION AT OXFORD. 

/^N Tuesday, November 28, the statute providing for 
the exemption of candidates in the honour schools of 
mathematics and natural science from the necessity of 
offeyng Greek in Responsions was submitted" to Convoca- 
tion"and rejected by a large majority, th(? numbers being 
360 for and 595 against. The question had been thoroughly 
discussed by means of letters to the Press and printed fly- 
sheets circulated more or less widely among members of 
Convocation. On one side it was alleged that the modicum 
of Greek required in Responsions, which is practicalK; 
though not statutably, an entrance examination to thr 
University, could be of no service to anyone who did not 
follow the study further, and only acted as an obstacle in 
the way of matters more important for the end in view. 
On the other side it was maintained that even a moderate 
acquaintance with the Greek language and literature was 
nf value to most men ; and the authority of the late T.ord 
Kelvin was invoked in support of the. opinion that this 
applied with especial force to those engaged in the pursuit 
of natural science. 

\ii argument that was used with some force by the 
opponents of the statute concerned itself with the effect 
likely to be produced by the passing of the present pro- 
posals, followed, as they no doubt would be, by further 
measures of a similar nature, upon the facilities for learn- 
ing (ireek afforded in the smaller schools. When Greek is 
once made optional at the older universities^ it was .said, 
a chief inducement for the maintaining of instruction in 
Greek will be removed, exc<'pt in the rase of the great 
public schools, the result of which will be. that many boys 
well capable of turiiing a knowledge of Greek to good 
account will bo deprived altogether of the opportunity of 
learning it. 

Th(M‘e is no doubt whatever that some of the opposition 
10 tlv statute was due ^to the fact that many of its sup- 
pf»rif r.s openly .avowed that th/-y regarded it as a niere 
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temporary compromise, to be followed in due course- by 
more stringent limitations on compulsory Greek. This 
deterred many who would have voted for the statute if it 
had been put forward and supportcal a^ a final settlement 
of the question. On the other hand it is at least highly 
probables that many supporters of the statute disliked its, 
provisions, but voted for it bfcausc they knew that it would 
not dispose of existing difficulties, and that it might be 
replaced in course of time by something more to their 
mind. 

Much interest was aroused over the question as to how 
far a body like Convocation, which is largely non-residcni, 
could legitimately be appealled to against the decision of 
what was presumably a majority of resident teachers. On 
one hand it was held that CongregaticA, the members of 
which are resident and to a great extent engaged in the 
actual teaching ani examining work of the University, 
must be best qualified to judge of the edvicational require- 
ments of different classes of undergraduates. On the other 
hand it was pointed out that Convocation, consisting for 
the most part of men who after completing their university 
education had passed out into the world and joined the 
ranks of the various professions and public services, would 
be well qualified to estimate the value of the education 
which they themselves had received, and desired by them 
for th^'ir own sons. A matter of broad educational policy, 
it was maintained, might propej’ly come within the purview 
of the latter body, while questions of detail sbcuild b«* U ft 
in the hands of the resident teachers. Tn addition to this 
it w.as pointed out that the m.ajority by which the. meaMU** 
passed Congregation was very far indeed from being a 
majority of the whole body, less than half of the membf is 
I of Congregation h.aving actually recorded their vot^s oji 
I th.at occasion. 

Notwatbstanding the figures of last Tiu'sd.ay’s division, 

. it would be .a mistake to suppose that any ronsidcnible 
j number of people are entirely satisfied with the pres«-^ii 
system of entrance examination. There is little doubt that 
the question of reform will again be mootj'd ; and it mav 
be hoped that some plan may be devised, perhaps on the 
lines of a “ leaving certificate ” to be gained at school, 

, which will secure a reasonable amount of .support from all 
parties. 


PIPERS ON INVERTEIUxWTES. 

A MOXG a number of papers relating to invert «.d.)ralcs 
^ which have recently come to hand, the following are 
selected for notice 

j Bulletin . No. 16 of the Connecticut Geological and 
i Natural History .Survey is devoted to the first two parts 
I of a guide to the insects of that State, prepared under the 
I direction of Dr. W. E. Britton. Part i., comprising a 
: general introduction, is by the editor, while in the second 
: part Mr. B. H. Walden treats the ' Euplexoptera and 
I Orthoptera. Special attention is directed to the economic 
aspects of the subject. 

The British spiders usually included in the heterogeneous 
group Tmcticu.s and certain allied genera form the subject 
of an^article by the Rev. J. E. Hall in the third part of 
vol. iii. (new series)) the Transactions of the Natural 
Hi.story Society of Northumberland, Durham, and New- 
castle. It is now shown that the group is divi.sible into 
sections, one represented by Centromerus, in which there 
are only three outer falcal teeth, and the other by several* 
genera (some of which are named for the first time)' in 
which there are four or five of these teeth. 

Tn a note on .the Crustacea obtained during the trawl- 
ing expedition fitted out by the New Zealand Government 
in 1907, Dr. C. Chilton (Records Canterbury Museum, 
vol. i.. No. 3) states that the shell of a crab of the genus 
Paramithrax seems to be almost invariably infested by 
barnacles (Balanus decorus), which are in some cases so 
numerous and so large as to exceed the crab in bulk. A 
hermit-crab (Eupagurus stewatti) was found in .some cafes 
inhabiting a massive polyzoon apparently too big for the 
crab to move; in other cases it sheltered in straight tubes 
in a Millepora, these tubes, it is suggested, perhaps having 
been originally formed round sea-weeds, which sub- 
sequently rotted. 
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To the same aullior we are indeblcd for copitis of two 
papi^s on loral crustaceans, published in vol. xliii. of tin* 
Transactions of the New Zealand Inslitutc. Iji tlu? former 
of these Mr. Chilton revises the New Zealand representa- 
tives of the group (Stoinatopoda) typilicd by the familiar 
European Squilla mantiSf while in the second he catalogues 
the crustaceans at present known from the Kcrmadcc 
Islands. Despite the fact that the crustacean fauna of 
those islands has been systematically , collected, for the first 
time no new forms arc recorded. 

As the result of the examination of a collection of rotifers 
obtained from Clare Island, west coast of Ireland, Mr. 
C. F. Roussekt (Proc. R. Irish Acad-, vol. xxxi., p. 50) 
finds that these organisms do not differ materially from 
those of the mainland. 

On tile other hand, in a paper on Irish annelids of the 
family Maldanidae, Mr. 1. Arwidsson iibid., vol. xxix.. 
Sect. 13, p. 209) finds himself in a position to name and 
describe two new species, one of which is also regarded 
as entitled to represent a new genus. 

In Bulletin No. 71 of the U.S. National Museum is 
published the second part of Mr. J. AA Cushman’s mono- 
graph of the Foraminifera of the North Pacific, this instal- 
ment being devoted to the primitive family Textulariidac. 
Several new species and a few new genera are described. 
'File group has been found to be of considerable interest 
from the distributional point of vioAv. It is staled, for 
instance, that “ many of the species occurring in the Indo- 
Pacilic area extend southward to the region of 'Forres Strait. 
In the North Pacific, however, these species are, as a rule, 
confined to the western portion from southern Japan 
southward. The rediscovery of some of the species 
described by J. Brady, from almost the exact locality where 
they were dredged by the Challenger, is very Interesting, 
and tends .to show the restricted distribution of certain 
fvn'ins.*’ 

Rotifers of the bdelloid group indigenous to South Africa 
form the subject of an article, by Mr. J, Murray, in vol. iii., 
No, T, of the Annals of the Transvaal Museum. Although 
the Central and North African repros<‘ntatives of the group 
had received some attention, very Utile was known witli 
regard to those of ihe'^Fiouth, so that the aulhor has befMi 
able to make considerable additions to our knowledge. 'J'he 
paper concludes with a summary of what is known with 
reg.ard to Afr ican bdelloids generally. 

In vol. viii.. Nos. 4-6, of the University of Californi.a 
Zoological Papers Mr. C, A. Kofoid continues his account 
of the dinoflagellate animalcules of the S.an Diego area, 
dealing in Ike first two papers with the genus Gonyaiilax 
nnd the morphology of its skeleton, while in the third 
(forming tlv* fifth of* the whole series) he descril^ps, under 
the name of Spiraulax, a new generic Ivpe of the peridinid 
group. 

The nine species of earwigs now found in the British 
Islands (some of which are introduced) foi*m the subject of 
n coloured plate in the October number of The Entomo- 
lagist\^ Monthly Maffiastne. According to Dr. M. Burr, 
nearly all thes<‘ earwigs, with the exception of the conimon 
species, are rate and local. R- U. 


LIPOIDS AND NUTRITION, 

A WORD is perhaps necessary in explanation of the 
term lipoids. These are substances, contained in the 
olftter protoplasmic layer of 'all cells, which resemble the 
fats in being soluble in organic solvents. They appear to 
be essential constituents, and are specially abundant in that 
tissue which pre-eminently manifests “ vital properties,” 
namely, the nervous tissues. The majority of them, though 
by no means all, contain both phosphorus and nitrogen. 
Very little is as yet known as to their constitution and 
properties. 

At the present moment, when so much attention is 
being devoted^ to problems of nutrition, a communica- 
tion by Prof. Stepp, of Giessen (in ptirt v. of the Zeit* 
sehrift fur Biologie)^ Is of very considerable interest. The 
idea has been gaining ground that an ordinary diet con- 
tains certain constiUients, present only in minimal 
quantity, the presence of which, in addition to the proper 
proportions of protein, carbohydrate and fat, is essential 
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. for growth and the maintenance of life. Experiments 
made with rice in connection * with “ beri-beri ** have 
. pointed to such a conclusion ; and the work of Prof. 

1 F. G. Hopkins, of Cambridge, of which, so far, only a 

• preliminary account has been given, has gone very much 
further in the .^ame direction. 

Prof. Stepp, who selec ted mice for his experiments, has 
. studied the elTect of extracting the food very completely 
with alcohol and ether before adminivStration. The food 
used consisted of a dried mi.Kturc of rice, treated so as to 
be particularly rich in protein, and new milk; before 
extraction it was found to be a very satisfactory nutrient 

• for mire. When fed, however, with the extracted food, the 
' mire very soon died, showing that an e.ssential constituent 

• had been extracted from the food. The addition of mineral 

salts to the extracted food did not make it of any greater 
value, but the addition, on the other hand, of the 

■ evaporated e.xtract enabled the mice to remain alive and 
! thrivo. Extraction in the manner described removes, 

! aiiunigst other things, fats from the diet. Accordingly, 

I i‘\p«-riments were made^in which butter or fats such as 
! tripalmitin, tristeruin, or triolein were added to the 6x- 
trarled food ; in no case was the addition o| the faintest / 
value in pre.serving life. The essential .substance is con- 
sidered to be a lipoid which is .ab.sent from butter, though 
. presriii in llie milk pla.sma. In proof of this it is estab- 
lished that an extract of dried butter-milk when added to 
tin* extr.artf‘d food is sulllicient to keep the mice still in 
good condition at the end of six weeks. It is possible to 
measure the quantity of this lipoid required ; and the 

exp(Timents show that whereas the evaporated extract {)f 
75 r.r. of milk per too grams of solid extracted fond was 
insufficient, that from 200 c.c. of milk was more than 
enough to maintain luvilth. 

(Vrtain of the lipoids have been isolated in a pure state, 
and their effect could be tested ; it was proved that the 
addition of either lecithin or cholesterol to the diet was 
of no use. The essential substance is therefore of a verv 
subtle charact(?r. Stepp’s experiments with boiled milk 
.are of .some interest ; though boiled milk by itself is ol. 
value to the animals, the ah'oholic and ethereal noxtracls 
of it wln'ii added ttj the exiracted food are un,able to main- 
tain life. 

If these conclusions are substantiated, an altogether new 
trend will be given to work on nutrition. 

WATER RESOURCES OF THE UNITED 
STATES. 

^F the three volumes recently issued by the United 
^ .States Geological Survey, that (No. 256) on “ The 
Geology and Underground Waters of Southern Minnesota,” 
by Messrs. Hall, Meingcr and Fuller, is certainly the most 
interesting, and claims primary notice. It is a brochure 
of ^06 pages, with a number of sections and diagrams 
and four folding maps, all descriptive of matters, physio- 
graphical, geological, and clumiical, connected with water 
supplies in the .southern two-fifths of the State of 
Minnesota ^an area of 28,265 sqivtre miles, which is 
roughly about the size of Scotland or Ireland. The dis- 
trict contains two towns of importance, Minneapolis and 
St. Paul ; but, apart therefrom, the whole, with its 
ij million inhabitants, is essentially agricultural in 
char.actrr. The surface comprises three elevated plateaus 
of different levels, with trough-like depressions between, 
all, with lh(! (ixc(?plion of the extnune south-east and south- 
west corners, composed of glacial drift deposited during 
the most recent ice invasion. ” Nowhere is there a more 
typical example of a ground moraine left in the wake of a 
continental ice .sheet than is exhibited by the extensivi*. 
slightly undulating, monotonous expanses|tof southern 
Minnosotif dotted with countless shallow lakes' atod ponds, 
and covered with an interminable network of swamps.” 

Generally speaking, the drift is yellowish at the surface 
to a depth of some 15 feet, where It changes to a dark 
colour, due, no doubt, to the presence of unoxidised iron : 
and the water contained in it is almost universally charged 
with that mineral in the soluble ferrous con^ftion. 'Fhe 
effect oT this, and of othe#,constituents, ph the utility and 
value of the water, for various purposes is discussed .at 
some length, and the volume then proceeds to deal with 
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the subject of well>sinking, after which there is a useful 
series of analyses and particulars of the water obtainable 
in different localities. 

Pamphlet No. 274, on “ Some Stream Waters of the 
Western United States ” . (Herman Stabler), is almost 
purely statistical throughout, and gives analytical tables of 
the constituents of water taken from the basins of the 
Rivers Colorado, Columbia, Mississippi, Rio Grande, and 
Sacramento. 

Pamphlet No. 265 deals with the “ Surface Water Supply 
in the Basins of Hudson Bay and the Upper Mississippi.'* 
I he observations are by Messrs. Follansbee, Horton and 
Bolster,^ and are akin to those already described in connec- 
tion with others of the dozen districts into which the 
States have been mapped out for the purposes of hydro- 
logical investigation. 


SURVEYING, 

TN the Zeitschrift fiir Vermessiingsu'escn (Heft 21, loii) 
Prof. E. Hammer discusses the precision with which 
the nations of antiquity were able to mark out lines on the 
surface of the earth with the means at their disposal. 
Taking, first, that portion of the frontier of the Roman 
Empire which existed as a straight line about 80 kilometres 
long from near the Rii^er Rems in Wurltembiirg to the 
district of Wallfiirn in Baden, he investigates the question 
whether this line was laid down approximately straight by 
chance, or whether it was inttMidcd to be a straight line 
and special care was taken to arrive at this result. Points 
on the line were located and their positions plotted on 
the cadastral maps (scale i : 2500), from which their 
coordinates were determined. From these the direction- 
angle of portions of the line was calculated, and also the* 
mean departure of points on the boundary line from the 
true straight line. For a portion amounting to 29 km. of 
the whole length, the mean error in position of a point 
on the boundary was found to bo. ±2 metres, w’hich 
indicates a surprising accuracy in carrying such a lino 
over^ rough ground, while for portions of it an even greater 
precision was attained. Further ob.servn lions by Prof. 
Leonhard, not yet published, on the remaining 50 kilo- 
metres of the boundary indicate that the accuracy is there 
maintained. The Romans must have fixed a few principal 
points in prominent positions by signals at night, and then 
interpolated intermediate points ; the observed accuracy 
could never have been attained by prolonging a line. 

A second case is that of the amphitheatre at Pola, laid 
out by a Roman architect or land surve)’or, which has 
been recently studied by an Austrian surveyor, Ilerr 
Hof rath A. Broch. Using a ])lan on a scale of i ; 250, he 
investigated the accuracy with which the form of the 
amphitheatre as constructed approached an ellipse. 
Taking twelve points on the curve, their mean error in 
position trom a true ellipse was but 15 cm., in spite of 
the weathered surfaces of the stone contributing to this 
uncertainty. The axes of this ellipse were 2a— 129-0 m. 
and 2b= 102-6 m., or in the ratio of very nearly 9:7, as 
in the case of many Roman amphitheatres. Prof. Tlamnier 
goes on to refer to the results obtainable in a similar way 
from stone circles, where it is important to delennine not 
only their dimensions, hut also Iheir accuracy of construc- 
tion. The accurary attained at Stonehenge is referred to; 
and in* mentioning the “Standing Stones of Stenness ” he 
suggests that in the circle of *^40 feel in diameter, formed of 
about 60 stones 17* feet apart, we m.ay have had a cirrle 
of 60 stones exactly (60x172=1060) indicating a sexa- 
ge‘iimal division of the circle. 


^ THE NATIVE HISTORY OF TYNESIDE,^ 
\a MONO the natural history societies of thi? country 
trio' of Tyneside stands out by reason of its illiis- 

"^^iQrns and successful entcrpri.se. Without 
man*^*^^ Jt has originated and maintained for 

t ‘ ; >'‘«^r.s a museum standing, and its members 

^ una of Great Britain. names of William 

v ‘‘’C N;it .rnj Society of Northumberland, 

ttondon: ”P 'n-Tyne. N-w/ »»•» > 

"Min and Nor;,Mte^ 
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Hutton, of the two Hancocks, of Joshua Alder, and of 
Hewitson, to mention only a few, are associated ,with 
some most careful and beautifully illustrated work. It is 
therefore fitting that an account of these men and of other 
single-minded devoted students of natural history who have 
worked on Tyneside should be commemorated in these 
Transactions as has been done in an article by Mr. 
Leonard Gill, the curator of the Hancock Museum. This 
article is the one of most general interest in the volume 
before us ; but there are also other papers of more than 
local importance to which we may direct the attention of 
workers who are following similar lines of investigation. 

The most important of these is the account of ihe 
Crustacea of Northumberland and Durham by Canon 
Norman and Dr. G. S. Brady. This is the most complete 
of any county list for this class, since the fresh-water and 
terrestrial forms are included in an exhaustive study thar 
has occupied almost the lifetime of these distinguish* d 
carcinologists. Scattered through these records of 6^^ 
species are many interesting remarks ; for example, th*- 
prevalence during the winter of Arctic Euphausiids, which 
arc brought by a ^uthward current so far down the east 
coast as Yorkshire : and the rediscovery of the Daphnid 
Leydigia, after a lap.se of twenty years, in remarkable 
circumstances. In spite of the length of this list, two 
forms that might be expected to occur are not mentioned. 
Neither Cheirocephalus nor any Phyllopod is recorded, and 
Leptodora, so common in (Cumberland, is apparently absent 
from Northumberland and Durham 

Perhaps the chief feature of these Transactions is th^ 
amount of attention that has been given to the study of 
obscure or neglected groups of invertebrates. In this 
respect the papers by Mr. Bagnall are especially worthy 
mention. This indefatigable naturalist has not only dealt 
with the Collembola, but also with two much negkrtf-d 
groups of myriapods, the Pauropoda and Symphyla, and 
with till! little-known Thysanoptera, or thrips. The«*- 
papers constitute a valuable addition to our knowledge of 
the British Cryptozoic fauna. The arachnids, again, are 
energetically and successfully studied by members of thl< 
society; and several papers by Dr. Rendall Jackson and 
the Rev. T. E. Hull constitute nof only additions to our 
knowledge of this section of the British fauna, but to 
that of the order as a whole. I'hc careful description «»f 
that very rare Coal-measure arachnid Anihracosiro 'reooi/- 
7 vardif Pocock, by Mr. Leonard Gill, is a compar.it iv-‘ 
study of the specimens found near Newcastle and -dst- 
where. Lastly, Miss M. C. T.ebour's pap»T.s on the Irmi;;- 
lodcs of the coast constitute a further instalment of good 
work on a very little known group ; and there are otht?r 
papers oi> topographical geology which we have not room 
to discuss. The society is to be congratulated on .such a 
substantial output of valuable scientific work. .As a sug- 
gestion, may we point out the desirability of printing the 
author's name as a headline on the left-hand page of thec^ 
memoirs in order to facilitate references? 


CANCER RESEARCH.^ 

'"PllK Fourth Scientific Report, apart from the introduc- 
* lion, is restricted to three papers. The first, on 
spontaneous cancer in mice, by Dr. Ilaaland, treats of a 
large number of additional spontaneous tumours uf rhe 
mouse since the 1 'hird .Scientific Report was prepar* d. 
These tumours consist of carcinomata and sarcomata 
I occurring in a variety of sites other than the inamnia, anS 
are considered from clinical, pathological, histological, and 
f^xprrimental points of view. The animals in which they 
Wire found have been submitted to a number of experi- 
mental tests in order to elucidate the relation between a 
tumour and the animal in which it arises. The second 
paper, on cancerous ancestry and cancer in mice, by Dr. 
heredity, which have been in progress for some? six years 
with mice of known ancestry, and from which a larg-* 
number of the tumours and mice studied in , the first paper 
have been obtained. The third paper, on the behaviour of 
Murray, deals with breeding experiments bearing upon 
tumour-cells during propagation, is a general survey of the 

1 From the int»odnrtion fo ihf Fourth Sri»-»itific: Rr-porl i n the Invcstisa- 
tions of the Imperial Cancer Research Kir <1. Hy 13r. K. F. Pa«;hforil. 
Pp. x.\i-t- 2 Z 3 . (Lumlon : Taylor and Francis, 1911 .) 
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observations made on all the tumours observed or propa- 
gated in the laboratory during the past eight years, and of 
the bearing of their relative constancy and variability upon 
the nature of some forms of cancer. 

All three papers arc intimately interdependent as regards 
the material upon which they are based, and they overlap 
in so far as each treats more especially of particular 
problems not excluded from consideration in the other two. 
Thus, as in all previous reports, the effort is made to co- 
ordinate the features of cancer as it occurs naturally with 
its behaviour under experimental conditions. 

New facts are brought forward in support of the view | 
that a malignant new growth arises from local causes in 
a circumscribed area, and that th*^* relation of each 
malignant new growth to the affected animal is an in- 
dividual one, parallel to that obtaining between the organs 
of the body and the organism as a whole. 

Precise evidence is advanced of the existence of hereditary 
predisposition to the development of spontaneous cancer, 
ft is apparently of the nature of a predisposition of certain 
tissues to pass into cancerous proliferation, and is not ' 
pffe< liv*.‘ b}^ determining an increased suitability of the • 
animals primarily affected for the growth of cancer as tested i 
by transplantation. 

Tumour-cells derived from a single primary growth are 
shown to be liable during extended propagation to varia- 
tions such as are met with, either singly or in combina- 
tion, in other primary growths. It is assumed that this 
demonstration p(*rmits of the inference that corresponding 
'.ariations occurring in the course of the prolonged prolifor.a- | 
lion of normal cells under Iho influence of chronie irritation 1 
mav he responsible for the development of some forms of I 
cancer. | 

The relations between benign and malignant new 
growths, and of both to normal tissue, have been studied ' 
•both hixtologirally and experimentally on an extensive 
material. Among the large number of lumour-strains that 
have been propaga(e<l by passuffe from one batch of mice j 
to another for extended periods, there are included .several ' 
reproducing very closely the features of normal tissue, 
eitlier as regards its histologv or its limited^ power of ; 
growtli in any one animal after homologous trnnsplanta- I 
tion. Some lumour-stmins, while retaining almost perfect 
I'.islologiral differentiation, grow progressively in any oru? 
.inimal ; whilp others, notwithstanding that they are quite 
devoid of histological differentiation, possess onlv a limited 
power of growth in any one animal. The gaps between the 1 
*:tru(:tun- of normal tissue and the least differentiated 
tumours, on the one hand, and between the growth of 
normal tissue, when transplanted, and that of ev«*n the 
most rapidly proliferating tumours on the other, have been 
filled in by a continuous series of tumour-strains. Some 
t>f these npproxim.'ite to normal tissue both in respect of ; 
structure and of power of growth on transplantation, and 
experiment has brought out still more clearly the pure . 
arbitrariness^ of (he conception of a fundarnenitol difference : 
between benign and malignant new growths. 

The demoiTstration that cancer occurred in practically all ! 
races of mankind ancf throughout the vertebrates even when . 
living in a stale of nature, together with the demonstration 
of the onlj^' mannf?r in which cancer can be transferred from 
one individual to another of the same speeies, viz. by 
implanting living cells, proved that it was not due to a I 
('ommon*causal parasite. The wide zoological distribution | 
of the disease, down to marine fishes, showed that it was \ 
not a recent acquirement .such as might bo referred to in- | 
fluenct‘< depeuden! on man’s particular forms of civilisation. | 
As has been freciuenlly pointed out, the age-incidence of | 
cancer in man^ and animals is, in the absence of communica- 
bility, compatible only with the recognition of the intrinsic 
cellular nature of cancerous proliferation. 

The' parallel behaviour of normal and cancer tissue, both I 
as regards the absence of continued growth and the nature ’ ' 
of the . cytotoxic reactions induced when cancer is trans- 
ferred from one^ animal to another of a strange species, 
proved 'that cancer had all the properties distinguishing the ^ 
normal tissues of one species from those of another .species, i 

. of beinr pfts>5ess»*H of a pnwe** of only limitofl erowth in any one j 

nn*ma1, tumour** can V»e mamtained in extended propagation hv snitahiv 
acceieratinir tne r.npMitv of /assa^r. This has not yet been accomplished in 
tiie case of norm.tl tissues. 
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The fact that transplantable tumours grow in normal 
animals as well as they do in spontaneously affected animals 
is evidence that the latter do not present a soil for the 
growth of cancer substantially different from that presented 
by normal animals. When this fact is contrasted with the 
almost invariable success of reimplanling into the animal a 
portion of its own spontaneous tumour, and the almost in- 
variable failure of implantation of any spontaneous tumour 
into other spontaneously affected animals, the conclusion i- 
arrived at that each tumour is peculiarly and geneticallv 
related to the individual in which it arises. 

'riiis conclusion, drawn from studying the growth or 
tumours under the different conditions just enumerated, 
supported by the results of elaborate experiments on in- 
ducing resistance or immunity to the inoculation of cancel - 
cells under those differerU conditions. 'I'hc features 
resistance bearing upon the nature of cancer are brief! 3^ a-, 
follows. Resistance is induced only by the living cells, 
eillier cancerous or normal, of the same species. Undei 
similar conditions the cancerous cells and the normal celK 
of strange species are both devoid of the power to indun 
resistance. An animal’s own tumour and its own normal 
tissue arc devoid of this power, and the means which pr«.*- 
vtiii the successful inoculation of the tumour of anoth**f 
individual do not prevent the successful inoculation of a?, 
animal’s own tumour. 'Vumour-tissuc usually induce s 
n.'sistance against ilsi lf quite as well as, and, with regard 
•the phenomenon of spontaneous healing, much mor* 
effectively than, any oth(.*r tumour. Furthermore, animals 
which have proved resistant to the repeated inoculation 
a tumour have subsetjuently developed spontaneous tumour- 
showing progressive growth. Thus experimental inquirie- 
into the production of growth by inoculation, on the on • 
hand, and its prevention on the other, agree in demon- 
strating individual relations as obtaining between a tumour 
and the animal in which it arisc.s. The individuality ot 
tumour-cells will be referred to later. 

'I'hc individuality of cancer, both ns regards the organisii. 
attacked and the Uimoiir, would thus appear to have beer, 
placed at last beyond all hirther doubt. Such a relationship 
has long been maintained in various forms on the basis ot 
deductions drawn from histological examination of tlv 
tissues at the site of the primary lesion and from the natur*.* 
of dissemination ; but this interpretation of the findings has 
been as vehemently combated. 'I'he combination of th** 
results arrived at by microscopical investigation and experi- 
mental studv appears to complete the demonstration. A 
long step has thus been taken in defining the direction in 
which the future investigation of cancer is alone likely to 
be profitable. 

The conclusions as to the individuality of cancer are sup- 
ported also by most important new statistical informationi^. 
given in the last report of the Registrar-General.® Th<*^ 
new tabulation of the data for the years 100T-9 for h'ngland 
and Wales has pe.initted of an analysis being made of the 
lifjures n.'cording the increase of deaths attributed to cancer, 
which brings out the fact that the increase during thi^ 
period is referable to certain anatomical regions and not to 
others. For the first time it is fully demonstrated that it is 
erroneous to make statements of a disquieting nature about 
the increase of cancer in general. The analysis also shows 
that the incidence is very unequally distributed among the 
several situations, indeed, that the whole curve of incidenc.’ 
may be different for different organs. A progressive in- 
crease up to the highest age-periods is characteristic of the 
fare, lip, mouth, bladder, urethra, and breast only. The 
other organs show a distinct diminution in the highest age- 
periods ; but it is not yet possible to determine whether Ihi*- 
curve indicates a liability rising to a maximum and followed 
by a fall, or is merely the result of ascribing deaths to 
other causes in the case of cancer of internal organs in 
aged people. SiifTirient has been said to indicate how 
important are the problems which are solved or revealed by 
the improvement in the details given in the national 
statistics. 

The study of the occurrence of cancer in mankind, and in 
domesticated animals in widely separated parts of the globe, 
has shown that the practice of peculiar customs (involving 

3 Seventy- Second Annual Report of the Reeistrar General of Firths. 
Peaths, and Marriages in England and Wales (1909). (His Majesty’s 
Stationery Office, 191 «.) 
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the app^lication of chronic irritants to particular parts of the 
body) provokes tliQ disease in ^^ituations and organs from 

it is absent when these customs do not obtain. It 
is reasonable to suppose* that the frequency of cancer would 
be diniinished if such practices as the use of the Kangri in 
Kashmir, chewing betel-nut in India, and eating very hot j 
nee in China were discontinued. It is also reasonable to * 
assume that the introduction into England of these exotic ! 
customs would greatly increase the frequency of cancer in j 
this country. ! 

So definite is the evidence of the mediate causation of 
certain forms of cancer by chronic irritants that the possi- j 
bility of variations in the cancer death-rate may be admitted 
as regards particular organs and regions of the body. The 
possibility of a variation of the main incidence of cancer in 
conformity with changes in certain customs may also be | 
admitted. ^ j 

That irritation is really an important causative factor of j 
cancer is an assumption which at present is justifiable only 1 
for certain forms of cancer occurring in particular parts of j 
the body. In view of these considerations, and also becaus<)h ' 
of the results of experiment as recorded in this report, it 
appeared desirable to !i»‘/c data of the incidence of cancer 
in persons pursuing various occupations and having different 
habits of life. For the purposes of comparison it will be 
necessary to le^rn not only the incidence of cancer on par- 
ticular sites liable to irritation, but also its incidence on all 
other sites, as well as the frequency of the other causes of 
death in the occupations considered. 

Breeding experiments with mice of known ancestry h.ave' 
ceen in progress for many years, and have been alluded to 
on several previous occasions, but only now have the data 
become sufficiently numerous to permit of conclusions being 
drawn. All due precautions have been taken to avoid errors 
in the interpretation of the figures. The data show that 
heredity plays a part in affecting the liability of the mouse 
mamma to develop cancer. At all .age-periods the disease is 
more frequent when the mother, or either grandmother, or 
all three, have died from cancer of this organ than in the 
group in which these ancestors were free from the disease. 

Apart from its bearing upon heredity, the obtaining of 
such mice is most important for furthering the e.xperimental 
investigation of the genesis, nature, and, sliould it be neces- 
sary, artificial production of cancer, and for attempting lo 
define the reasons for its apparently greater frequency in 
some geographical areas than in others. It will be obvious 
that a large field of investigation has been opened up by the 
segregation of mice into two groups of different liability, 
and it^ should be possible to obtain groups of animals of a 
still higher and a still lower liability. While it is at pre- 
sent impossible to explain how the liability is transmitted, 
it can be averr-ed with certainty th,at it does not consist in 
the inheritance of a soil more suitable for the growth of 
cancer in general. It can only be inferred with somf* 
probability, that it is a local or circumscribed tissue pre- 
disposition, in virtue of which the mammary tissue is prone 
to pass from mere proliferative reaction into continuous 
or cancerous proliferation. Further, hereditary predisposi- 
tion is only one of the factors concerned, for it has been 
found that chronic inflammatory changes are remarkably 
frequent in the mammae of female mice of the laboratory ; 
and other factors still unrecognised may exist. There is a 
considerable body of evidence to show that the predisposi- 
tion is not a general one affecting the whole body equally, 
but that the tendency transmitted affects mainly one organ 
system, so that groups of animals may ultimately be 
obtained m which different organ-systems will present a 
definite predisposition, the other organs of the body not 
being unduly liable to the development of the disease. 

To guard against pessimistic conclusions, it is well to 
point out that the iniTuence of heredity has only been 
demonstrated by studying stocks in which this factor has 
Iven concentrated by careful mating, and that the influence 
is mainly exerted in the immediate descendants. Such a 
concentration as can be .attained in experimental animals 
can only occur in ^ the human subject, by hazard, as a 
coincidence of considerable rarity ; and it is probable that 
the influence of heredity in the general population is 
manifested as an average, predisposition of low general 
intensitv. 

VO. 2196, VOL. 88] 


In all previous reports guarded reference has^ been made 
to the well-known association of chronic irritation and 
certain forms of cancer, and it has been pointed out that, in 
common with all external conditions, they can only have 
mediate relation to the occurrence of cancer, the essential 
preliminaries which lie betvyeen them and ^ its inception 
being regarded, not as their specific reactions, but as 
manifestations of properties inherent in the cells. The 
employment of the term “ mediate ” when directing atten- 
tion to the relationship is due to an effort to elucidate those 
forms of cancer with which irritation is most constantly 
associated, without considering other forms in which the 
particular irritants concerned do not play a part, and due 
to the fact, already frequently emphasised, that these 
irritants have nothing in common beyond the capacity to 
excite extended proliferation of tissues (chronic inflamma- 
tion), and their association with cancer. 

"I'he varied investigations of the past nine years have 
added a knowledge of new forms of irritation. It has be- 
come more and more evident that irritation, effective in 
one case, may be, and often is, quite ineffective in another 
species of animal, or even in other individuals Hf the same 
species. The experiments recorded in this report throw 
light both on the nature of predisposition to cancer, as 
alluded to above, and also on the long recognised, but in- 
explicable, relation between chronic irritation and 
cancer. 

A closer definition of the nature of cancer will involve 
an analysis of the relation obtaining hctwei-n the individual 
developing cancer and the tumour. This final analysis will 
be possible only on animals naturally afflicted with the 
di.sease, for, as pointed out consistraitly from the first 
annual report onwards, the genesi.s and the growth of 
cancer arc distinct phenomena. The study of propagated 
cancer supplements its ol)serv.ation under natural conditions 
by investigation under varied artificial conditions, and has 
only .an indirect bearing upon the gr'ncsis of the disease. ' 
Hence breeding experiments ai'quirc enhanced significance, 
and are already bqjng, and will continue lo be, conducted 
on a much more extensive scale. An adequate supply of 
animals of differing liability to the dis(*ase must be m.ade 
.available for the elucidation of problems, some of which 
arc already .adumbrated ; while past experience makes it 
likely that others, as yet unsuspcctKl, will arise. 

15 ecau.se of the hope that they may ultimately have 
therapeutical^ bearings, another referenee may be madr to 
the induction of resistance to the inoculation of lancer and 
the means which modify the growth of transplanted 
tumours. Experiments along these lines bear at present 
upon the nature, but not upon the pre^vamtion, treatment, 
or cure of cancer ; notwithstanding this fact the applica- 
tion of the results to the human subject has been urged in 
some qu.arters. In 1906-7 it was pointed out that a high 
degree of resistance to the transplantation of cancer did not 
exempt an animal from the spontaneous development of 
the disease. ^ The importance the observation was great : 
had immunity to the natural acquirement of cancer been 
also obtained, the control of the scourge would have been 
in sight. < 

In the Third Scientific Reppft the previous warnitig was 
re-enforced, and it was pointed out that none of the 
methods which had been found to influence transplanted 
cancer should be applied to man until they had been tested 
and found efficacious in the case of animals naturally 
affected. These warnings are borne out by further experi- 
ence and inability, as yet, to modify the growth of cancer 
in the animal naturally affected. Instead of revealing 
analogies with infective diseases, and pLacing similar 
remedial and preventive measures in the hands of the 
physician and surgeon, the study Of resistance to cancer 
has, until now, but brought investigators to the verge of 
a region filled with problems previously undreamt of. In 
the solution of these problems, or of more crucial ones not 
yet reached, lies the best hope of preventive and remedial 
measures ; but the preliminary facts are so new to experi- 
mental biology, and as yet so imperfectly comprehended, 
that observers throughout the world arc still engaged in 
discussing what may be their true significance as sign- 
posts indicating a road or roads by which the correct 
advance is to be made. 
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INVESTIGATION OF THE UPPER 
ATMOSPHERES .. 

'T'HE results of the observations at Barbados, referred 
to in last year’s report, have been discussed by Mr. 
Cave in a paper read before the Royal Meteorological 


part of the nortlK.rn hcmisphorc, arrangements similar to 
those described in last year’s report were made for’ seciiring 
successful ascents in the British Isles, telegraphic' fore- 
casts being sent each day by the Meteorological Office to 
the observers. Altogether ' thirty-one balloons/.' were 
liberated, of which nincti'on were recovered and sixteen 


Society and published in its Quarterly Journal. A further ‘ gave records of temperature to heights exceeding 10 km. 

Of the latter, five were sent up from 
fi£ 3 ULT 3 OF B/lUOaTf /l5Cf/i7:5 fFrifiAfO Eno m Crinan. Scotland, five from Pyrton 

Hill, Oxfordshire, three from Man- 
chester, two from Ditcham Park, 
IVlf?rsfield, and one from Ough- 
terard, Ireland. 

The British Association grant was 
allocated partly to ascents made by 
Captain Ley at Oiigliterard, latitude 



supply of balloons and hydrogen has been sent to Prof. 
D’Albuqucrque in order that he may continue the observa- 
tions. Some difficulty has been experiJ^nced owing to the 
deterioration of rubber tillloons in the climate of Barbados.' 


53° 25' N., longitude 0® 20' W., in 
the west pf Ireland, and partly to 
ascents made from Mungret College, 
Limerick. At Oughterard six regis- 
tering balloons were sent up, and 
two of these were recovered. The 
results are shown in the diagram, A 
and B. 

At the March meeting of the com- 
mittee it was suggested that the 
authorities of Mungret College, 
Limerick, who had given evidence 
of keen interest in meteorological 
work, might be willing to liberate 
balloons during the international 
we(?k. Such a course would avoid 
the recurrent expense involved in 
special journeys to Ireland for the 
ascents, and would permit of more 
frequeivt ascents being made. The 
college authorities expressed their 
willingness to fall in with the sug- 
gestion, and Mr. W. 11 . Dines 
undertook to provide instruments 
and balloons for preliminary ascents 
in connection with the short inter- 
n.ational series in June this year, and 
to send over someone to give neces- 
sary instructions in the preparation 
for the ascents. 

Three balloons w’ere liberated on 
Ibis occa'^ion, and two of them were 
recovered and gave records of 
temperature, in one case up to 
17 km. The results are shown in 
the diagram. C, D. A balloon was 
also liberated from Mungret College in July, and the result 
is shown und«‘r E, . 

At the request of the joint committee, the International 
Commission courteously postponed the wfM*k for inter- 


Results obtained from Ascents of Registering Balloons in Ireland, 


Auulst, xyio 


Junk, 1911 


July; 1911 


Max. height 

Minimtini temperature 

Place of full 

Distance 

Direction * 

Hr, Ic ••• 


A 

Oughter.'ird, 
August 8, 8. lu p.m. 


5 0 km. 

Clear Island, Co. Mayo 
? 50 kni. 

?o* 


B 

Oughterard, 
August II, 7 a.m. 


C 

Limerick, 
June 8, 7 a.ni. 


i5'o km. 

21C" A tat 12*2 km.) 
Moyvore, Westmeath 
83 km. 

8o’ 

12 km., 217’ A 


ij-n km. 

212* A (at 12 5 km.) 
Kildysart 
31 km. 

280" 

12*5 kra., 212*, 2x6'* A 


D 

Limerick, 
June 9, 7.10 a m. 


13*0 km. 

21 3" A (from II ’7 to 13 km.) 
Buttevant 
48 km. 

185" , 

Ti'7km., 213 A 1 


£ 

Limerick, 

July 6, 7.10 a.m. 

21*0 km. 

216’ A (.'ll T2'7 km.) 
Cooiecney 
56 kni. 

68 " 

X2'7 km., 216“ A 


Notes— K The heights above 8 km. are rather doubtful, as the original c.'ilibralion marks relating to the pressure are uncertain, aiul ihc instrument was 
irned badly damaged. C. Wind E.N.E., light. Faint cirrus. D. Wind N.E., force 3. Cumulus no high clouds. A rather different type of inslru- 
it v'as used, and the double record may be in part due to lag. K. Calm, cloudy, cirrus moving slowly from W. 


returned 1 

merit was . 

Direction o* — N, 90" = E. 

During the week August 7-13, 1910, for . which inter- 
national balloon ascents had been arranged over a large 

^ From the tenth report of a committee pre.s:;iited at the Porlsmouth 
meeting of the British Association, Dr. W. N. Shaw'* (chairman), Mr. E. 
Llold (secretary). 
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national ascents this year from September 4-9 to September 
n-16, in order to permit of those taking part in the 
ascents attending the meeting of the association at Ports- 
mouth. Arrangements have been made for further ascents 
from Mungret College during that week. (Since ^his report 
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wa'J proscntod llie asc(*iU's have taken place, isix balloons 
were liberated, and five of these have been recovered. 

It is 'desirable that observations of pilot balloons should 
be obtained in Ireland in addition to the records from 
registering balloons, and the conimitteo recommend re- 
appointment, with a grant of 50!., to permit of this ! 
extension of the work. A special theodolite, costing about j 
30/., is necessary for the observations. The additional ; 
outlay on balloons and hydrogen for the pilot-balloon i 
observations would be comparatively small. 

In the table temperature is expressed in degrees remi- 
.£:rad<^ above the absolute zero -273° on the ordinary scale. , 
If, is the height and T the temperature at which tempera- j 
ture begins to be practically constant in a vertical dinTiion. ! 

-1 SCIENTIFTC MISCKLLA.W. 

E .Smithsonian report for the year 1910 has just been \ 
published by the institution. Besides the report of j 
the regents and the secretary, the volume <ontains, ; 
usual, a “ g«meral appendix,” consisting this year of ' 
thirty-four paners of popular interest on various branches | 
of science, also biogr.aphies of a number of prominent ] 
scientific men who have rec(‘nlly died. Some of the papers j 
are original, while others are reprinted from foreign and 
domestic scientific and technical periodicals. All the 
articles are sclej'ted with tlu* view of furnishing the latest 
accurate information on topics which are believed to b“ . 
(»f interest to a wide cin le. I 

Aviation. 

A review of modern progress in aviation is ably re- 
corded by the late Mr. Octave Chanute. His paper covers 
the principal advances made in aviation, beginning with the 
experiments of Hiram Maxim in 1894, and including 
Langley’s experiments (1896-1903), the author’s own in- 
vestigations, the work of tlie Wrights, Dumont, 
de Lagrange, Fartnan, Bl^riot, Bell, Curtis.s, and others, 
bringing the subject down to the close of the year 1909. 

Reclamation of Arid Lands. 

Mr. F. H. Newell, director of the Reclamation Service, j 
sets forth the recent progress in the reclamation of the ' 
arid lands in the Western States. 'I'lie work of reclama- 
tion includes all the Western States and territories, where 
nearly 10,000 families are being supplied with water. 
Through this great undertaking tlic waste waters of the 
West are being conserved, destructive floods prevented, 
apparently valuele.ss lands converted into productive farms, 
and thou.sands of families settled in newly opened terri- 
tory, where they are maintaining homos on reclaimed land. 
Besides engineering, with its business and financial 
problems, the article deals with many other subjects, such 
as the character of settlers, the size of farms, crops, &c., 
and the individual projects which together furnish water 
for about 1,000,000 acres, nearly one-half of which is 
already settled. 

Electric Power from the Mississippi. 

A kindred topic, is the great electric power plant at 
Keokuk, Iowa, with its 4278-foot concrete dam .across the 
.Mi.ssissippi River between Keokuk, Iowa, and ILaniilton, 
111 . This subject is treated by Mr. Chester M. Clark in 
a well-illustrated article entitled ” Electric Power from the 
Mississippi River.” The paper shows the development of 
the largest sit^le hydro-elerlrir plant in existence through 
the construction of what is undoiibtedlv the greatest hank- 
to-bank dam in the world. 

Papers on Physics, Chemistry, and Astrophysics. 

Under the heading of physics there is an .account, by 
Mr. T. Thorne Baker, of experiments and researches in 
the telegraphy of photographs, transmitted by both the wire 
and the wireless systems ; Prof. Joan Becquerel, professor 
at the Museum of Natural History of Paris, has permitted 
the translation ot his valuable paper on modern ideas on 
th«* constitution of matter, comparing the old theories of 
m.aUer with the newer views recently confirmed by experi- 
ments :i Mr. R. A. Millikan has abridged his treatise 
“'Ihf Isolation of an Ion,” which denis with the exact 

easureinent of an elemental electrical charge and scv^^ral 
analogous problems. 
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Dr. Cli.'irles E. Munroe, professor of chemistry at (.icorge 
VVa.shington LIniversity, and a well-known authority on 
explosives, has written an interesting paper on the modern 
(Icvcloprrients in methods of testing explosives. 

Mr. C. G. Abbot, director of the Astrophysical Observa- 
tory of the Smithsonian Institution, conjributes an article 
on the recently developed subject of astrophysics, which is 
a study of celestial physics, but pertains principally to the 
licat and other physical properties of the sun. The paper 
relates to the solar constant of radiation, a topic on which 
Mr. Abbot is well informed, having pursued studies in that 
direction for nearly sixteen years at the ,Smith.sonian 
Observatory in Washington, and on Mount Whitney and 
Mount Wilson, California. In this article the author deals 
with the problem of measuring the amount of solar heat 
received by the earth and that lost in transit to it. I'he 
subject ol astrophysics is further treated by Messrs. 
Curtiss, Deslandres, and Rosier in three articles. 

What Constitutes the Earth? 

Under the title “What is Terra Firma.^” Mr. Bailey 
Willis, of the U.S. Geological Survey, attacks the old, yet 
modern, problem of the construction and balance of our 
globe in review of current research in isostasy. In the 
di.sfiission of this pu/zling question Mr. Willis advances 
the theory that the foundation of all the continents is 
» t»mposf d of solid rock which is self-crushed to .a depth 
• about 120 kilometres, but rendered suflicicntly rigid by 
pressure to maintain its form during prolongt'd geological 
periods with but slight change. 

The Future Habitability of the Earth. 

In line with the construction and condition of the globe, 
another author. Prof. T. C. ('hambtalin, brings up the 
further vital question “The, Future Habitability of the 
Earth ” in an article in which he reviews the past, an<l 
tonsiders the future, of the world ns ;i dwelling-place ior 
the human rat e. Many branches of science enter into lln' 
di.scussion ; but upon geology, physics, chemistry, a.sln.)- 
nomy, and astrophysic^resls the burden of the arguiiionts. 
Prof. Chamberlin thinks that the earth will remain habit- 
able for tens of millions of years, but conct'dcs that the 
I t:Iosc approach of a celestial body to the sun would prob- 
ably result in the disruption of the solar system and bring 
disaster to the earth. He further states, in regard to the 
future possibilities of scientific rescaich, that “ when moral 
purpose and rese.irch come to be the pre-eminent character- 
istics of our race, by voluntary adoption and by the selective 
action of the survival of the fittest, and when these, most 
potent attributes join in an unflagging endeavour to com- 
pass the highest development and the greatc.st perpetuity of 
the race, the true era of humanity will really have been 
begun. ” 

I Botany and Forestry. 

1 Several papers come under the head of botany, among 
! them an interesting sketch of th^sacred ear-flower of the 
Aztecs, a plant the identity of \wich has been a mystery 
for years, and only recently rediscovered by the author, 
Mr. W. E. Safford, of the Bureau of Plant Industry. This 
little flower, resembling the human ear, has a remarkable 
history, and dates back to the earljirftxplorations of Mexico. 

I It w.as first described in 1569 by Padre Bernardino de 
! Sahagun, who states that it was much used* owing to its 
delicious fragrance and its flavour when used as a spice. 
Despitt? the formidable name (Xochinacaztli) which it 
I hears, the author suggests its cultivation on account of its 
i unusual fragrance and pleasant spicy flavour. 

Mr. Henry S. Grave.s, chief of the Forest .Service, con- 
tributes a well-illustrated and original article on forest 
pro.servation, in which he carefully considers all points in 
the great problem, making many things clear which have 
long been obscure. 

Medicine and Medical Researches. 

Thoso inteiested in medical research and allied subjects 
will find matter of concern in the following papers 
manifested life of tissues outside of the organism, by Mr. 
Alexis Carrel and Mr. Montrose T. Burrows ; epidemiology 
of tuberculosis, by Prof. Robert Koch ; the signific.nnce of 
the pulse-rate in vertebrate animals, by Dr. Florence 
Buchanan ; and s.initation on farms, by Dr. Allen W. 
h'reeman. 
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Ethnology and Anthropology, ! 

A comprehensive paper on the contemporary Slav peoples | 
from a geographical and statistical point of view, by Mr. 
Ludor Nicderle, of the Bohemian University of Prague, 
which has been translated from the. Slavic language into 
English, funished new information on the history and dis- 
tribution of these peoples. 

Dr. J. Walter Fewkes, of the Bureau of American 
Ethnology, contributes a brief review of his recent work 
and investigations in cave dwellings, both at home and 
abroad. Thfs paper is entitled “ The Cave Dwellings of 
the Old and New Worlds.” 

The. report also contains biographies of Melville W. 
Fuller, Sir W. Huggins, and .Alexander Agassiz, together 
with papers on other subjects. 

UNIVERSITY AND EDUCATIONAL \ 

INTELLIGENCE. i 

It is announced that the sum of^oo.oooZ. has been ! 
raised for the endowment fund for*McGill University. 
The Duke of Connaught, in a telegram of congratulation 
to Mr. Angus, chairman of the McGill Campaign Com- 
mittee, directs attention to the fact that this large sum , 
was collected in five days. j 

In connection with the vacancy in the chair of mathe- j 
matics at the University of Edinburgh, occasioned by the i 
death of Prof. Chrystal, the curators of patronage of the ; 
Universify, in whom the patronage of this chair is vested, i 
have decided to receive applications from intending candi- ' 

dates, along with testimonials, which should be lodged 
with their secretary, Mr. A. B. Fleming, 4 Albyn Place, 
Edinburgh, not later than Thursday, February 8, 1912. 

We learn from Science that as a result of the action 
of the Michigan Board of 'I’ax Equalisation, it is estimated 
that the University of Michigan will in the future receive j 
41,600/. more from the State for its maintenance than 
hitherto. From the same source we find that at the last 
session of the Legislature of the State of Minnesota, among 
other appropriations for the University was one which 
will produce 1000/. for each of the two years before the 
next I^egislature assembles to be voted exclusively to re- 
search, not agricultural, jince that is cared for otherwise. 
Our contemporary also states that liy the will of Miss 
Phoebe Caroline Swords, of New York City, 4000/. is 
bequeathed to Columbia University. ! 

A DINNER was given at the Savoy Hotel on November ! 
in ai<l of lljo fund for the erection and eiuh)vvinent of new I 
luiildings for Bedford College for Women. The sum of 
100,000/. is required to complete the new buildings and i 
provide the required endowment ; and of this amount . 
50,000/., including a grant of 20,000/. from the London i 
County Council, had beep secured before the dinner. The 1 
London County Council has promi.sed a further 10,000/. if j 
a like sum should be obtained without delay. The primary <■ 
object of the dinner was to raise the amount necessary to j 
secure the second donation from the T.ondon County 
Council ; and it is satisfactory to record that at the con- , 
elusion of the dinner more than 7000/. had been subscribed. 
But 30,000/. will still be required, even after the second I 
contribution from tbe London County Council has been | 
received. | 

The most recent addition to its educational series pub- j 
lished by the Manchester University Press is entitled j 
** Outlines of Education Courses in Manchester University.” 
The syllabuses of which the volume, running to 189 page.s, 
is composed have been prepared to assist the lecture and | 
dentonstralion courses given in the department of educa- j 
tion of the university ; and they are uitended for the use | 
of students. The first syllabus covers Prof. M. E. Sadler’s '\ 
course on the hi.story of education in England from 1800 to j 
1911, and consi.sts of exhaustive notes on each lecture, 
together w^th an invaluable bibliography directing the 
student to works of reference where the subjects touched 
upon can be studied in greater detail. Students of educa- 
tion everywhere will welcome this complete guide to the 
study of the history of education. * Prof. Findlay’s notes on 
his lectures on the principles of education are somewhat 
briefer, and will give the students mtieh more to do for 
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theniM-lvi*!:. Here, too, frequent references to standaid 
works on pedagogy w’ill prove of the greatest servied. ■ rriThe 
remaining discoiir.ses are more miscellaneous in chanacter. ' 
and are dealt with in a less extended manner. The publica- 
tion of till* .syllabuses, and the invitation extended in an 
introductory note to (‘ducational workers generally lo 
criticise and advise, may be taken as a w’elcome indication 
that earnest efforts arc being made in our universities 
gradually to build up a science of education founded upon 
experience and experiment. 

The annual report on the 115th session of the Glasgow 
and West of Scotland Technical College has now^bcen 
circulated. We notice that for the academic year 1910-11 
there was an increase in the numbers of both day and 
evening students. The success with which the governors 
have established cordial relations with local employers of 
labour is very marked. For a number of years past the 
requests from employers for the nomination of qualified 
students in chemistry to fill industrial posts have been 
greater than the college could satisfy, and a similar posi- 
tion is arising in the engineering .sections of the college. 
Most of the appointments thus gained are in wrorks in Ihi? 
district, but a considerable numbcT ar«* abroad. Manu- 
facturing firms in the district are recognising in increasing 
measure, also, the ability of the college to assist them in 
many of the problems arising in their industrial operations. 
Requests have been m.'ide to the college for rppt)rts and 
advice on a variety of subjects, in addition to simple 
questions on the strength of metals and of building 
materials, the accuracy of measuring instruments, and so 
on. Another satisfactory feature of the strengthening 
relations between tin; college a-.d employers is thcr increasing 
number of firms which now request reports upon the attend- 
ance and progress of their apprentices at college classes. 
'I'hc report shows that new courses of a technical kind arc 
arranged as s,oon as a new demand arises, continual 
additions an? made to tlic already extensive equipment, 
and the building .scheme is now completed. The financial 
position of the college appears to be in an equally 
satisfactory stale. 

We have received a copy of the n^port for the. session 
iqio-ii of the work of the department of technology of 
tthe City and Guilds of London Institute. During the 
sessitui 44<)5 classes in technological subjects were regis- 
tered in 3t6 towns. 'J'hese classes were attended by 52,680 
students. So far as the examinations conducted by the 
institute during the year were concerned, the report shows 
2/j,342 candidates wen* presented in technology from 465 
centres in the United Kingdom, and of these 14,20b passed. 
Bv including the candidates from India and the Dominions 
overseas, and those for the teachers’ certificates in manual 
training and domestic subjects, the total number of 
examinees was *7,205. This figure shows an increase on 
those of .any previous ye.ar. During the session, too, 
ninoty-one centres wen: visited by members of the institute’s 
staff for tlie examination, inspection, or org.ani.sation of 
clas.ses, several centres receiving two or three visits in 
order to complete the inspection. The report again directs 
attentign to the criticisms and suggestions received from 
the examiners of the in.stitute. We can here quote only 
two examples : — ‘‘ Teachers would, for instance, be well 
advised to keep their knowledge thoroughly up to date by 
studying the transactions of the leading technical societies 
and institutions, and the articles in technical journals, and 
not confining themselves to text-books. In many subjects 
teachers should also, if possible, give more practice to 
students in expressing their ideas, in arithmetical work, 
and in careful sketching, e.g. by requiring the presentation 
of well-illustrated notes of lessors.” The want of suitable 
and adequate preliminary education exhibited by students 
presenting themselves for entry into technical classes is 
ag.'iin commented upon. 

'I'liE International Council of Wom(;n has done a piece 
of very useful work in issuing a pamphlet on ‘‘ National 
Systems of Education ” (Aberdeen ; Rosemount Pre.ss, 
price 3d.). In response to a form of inquiry drawn up by 
Mrs. Ogilvie Gordon, representatives of the women’s 
organisation in most European countries, in the great self- 
governing communities of the British Empire, and in the 
United States have given us brief rtfsnmtfx of the actual 
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position of education in their respective countries, the 
whole constituting (within its limits) a valuable doc^ent 
for a comparative study of educational systems such as 
the intelligent non-expert might wish to make. Thus we 
find that Austria is the only Kuropean country which has | 
compulsory evening continuation schools for boys from 
fourteen to sixteen years of age. In Germany, practice 
differs in differcMit Statf s, hut where continuation schools 
are compulsory they arc day schools, something after the 
pattern of our half-time schools, though, of course, the 
pupils are older. Primary education is compulsory in most 
coui^ies, though Belgium still stands for the principle of 
freeTOni. In Russia and Finland, also, it is not yet com- 
pulsory; but in Finland it is the que^stion of the hour, and 
in Russia compulsion in this matter was amongst the pro- 
jected r<*forms of ilu* murdered Minister Stolypin. It is 
interesting to note, too, that compulsory school begins 
earlier in England than ifi any other European country. 
In Russia elemenfary schools onlv provide for children from 
eight to eleven years of age. We note that the pamphlet 
does not include France or Italy, and that the various com- 
munications are not dated. The statement that English 
teachers (men) in elementary schools receive 175/. a year, 
rising by annual increments of 5/. to 20of., would surely 
surprise the officials of the National Union ; and the Board 
of Education T.ibrary is no longer in Cannon Row. 


Physical Society, November 10. — Prof. .H. L. Callendar, 
F.R.S., president, in the chair. — Prof. Cokor ; The effects 
of holes and semicircular notches on the distribution of 
-stress in tension members. For ,.thc experimental deter- 
mination of stres.ses in loaded members an optical examina- 
tion of a model shaped in transparent material has 
advantngf?s. Two cases of importance are examined in this 
way, and the results are compared with those obtained by 
analysis. The first example relates to the case of a hole 
in a tension member subjected to a uniformly applied 
sires's p. 'Kin* values of the difference between 

ihe jirinelpal stresses, are obtained optically, and they .show 
agreement with the calculated values if the diameter of (he 
I hole is not greater than one-quarter of the width of the 
I plate ; but beyond this the agreement is not good. For 
practical purposes it is important to be able to estimate 
the maximum stress from the value obtained by assuming 
that the total load on a tension member is uniformly dis- 
j tribufed over the cross-section. A formula based on the 
relationship found in the experiments takes the form 

~ . jl 2(8 .(.■ c '+ i/’;®- '"' 

where c is the ratio of the width of the member to the 
diameter of the hole; if c is large compared with unity, 
I In', reduces to the simple form 


SOCIETIES AND ACADEMIES. 

London. I 

Geological Society, November 8. — Prof. W. W. Watts, { 
F.R.S., president, in the chair.- -Prof. E. Hull : The inter- 
g^lacial gravel beds of the Isle of Wight and the south of 
England, and the conditions of their formation. The 
origin and mode of formation of the gravel terraces of the 
Isle of Wight and the New Forest districts are .still open * 
to discussion. The levels of the higher beds on both sides 
of the Solent up to about 400 feet indicate the amount of 
subsidence of the whole area at a time when the stratified 
gravels, composed mainly of rolled flints, were formed at 
the niargin of the uprising ridges of the Chalk in the post- 
Glacial epoch, for this part of England, Preceding this 
was the great uplift by which the British Isles were joined 
to the Continent as land. By this uplift the Englisli^ 
Channel was laid dry, and along its centre there ran a 
river fijom its source about the Straits of Dover to its 
outlet into the ocean through the continental platform. 
The gravel beds of this district are considered to be the 
representatives of the high-level gravels of the Midlands 
and Cromer, also of the “ interglacial gravels *’ of Cheshire 
and Lancashire, and the shell-bearing beds of the Denbigh- 
shire Hills, and of Moel Tryfaen in Wales, at levels of 
about 1200 feet above the sea. — ^J. B. Scrivonor : The 
Gopeng beds of Kinta (Federated Malay States). Gopeng 
is a prosperous mining centre in the Kinta Valley, close to 
the granite of the Main Range of the Malay Peninsula. 

It is shown that not only are the Gopeng beds cut by 
veins from the granite and altered at the junction with the 
granite, but they arc also faulted down against the lime- 
stone. The Gopeng beds, consisting of cl.ays and W'>ulder- 
clays with some stratified drift, are of glacial origin. This 
is proved by the inclusion of large boulders in the clay, the 
physical ^condition of the components of the clays and their 
distribution, and by the resemblance of the beds to Pleis- 
tocene glacial detritus. No boulders have been found show- 
ing si nation due to ice action, nor has any glaciated rock- 
surface been found. The boulders are all decomposed 
owing to the power of the ground-water in removing silica ; j 
and, if the limestone ever pn.'smted the features of a 
glaciated surface, it has been modified by solution owing 
to the action of ground-wat^r. The petrology of the 
Gopeng beds is described. The ice from which the detritus 
was derived passed over a stanniferous granite mas*;, and 
the Gopeng beds carry tin-ore throughout. The tin-ore is 
an original constituent of the beds, but they have been 
further enriched by tin-ore derived from the Mesozoic 
granilf? at their junction with* the granite and in the neigh- 
bourhood of veins from the granite that have risen through 
the limestofv*. The Gopej^ beds are considered lo be the j 
equivalent in time of the Talchir boulder beds of Orissa : j 
but a petrological similarity is wanting. | 
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In the case of two semicircular notches, arranged 
symmetrically with regard tc *thc centre line and lo the 
cross-section, there appears to be no exact mathematical 
solution ; but an approximation has been obtained by Leon 
resulting in expressions for p.r and p,, at the minimum 
section of the form 



provided that the radius of the notch is small compared 
with the breadth of the plate. Experimental determina- 
tions of p^-tn show that the maximum values agree with 
those of the formulae for notches having a maximum radius 
of about one-quarter of the breadth of foe member, but 
the minimum values do not show good agreement if the 
notch has a radius greater than one-eighth of the breadth. 
The results appear to indicate that the radial stress for 
large notches is greater than that given by the formula. 
For determining the maximum stress from the applied mean 
stress a formula is proposed of the form 

. _ I2r 

and this sluo/s a fair agreement with the experimental 
values. 

Royal Anthropological Institute, November 14. —Mr. R. W. 
Williamson ; Mafulu mountain people of British New 
Guinea. The paper refers to an inland tribe of whom very 
little has hitherto been known, but among whom the author 
spent some time la.st year. The Mafulu are a short- 
statured people, sooty-brown in colour, with grizzly, 
brownish hair. The clothing of both men and women 
consists merely of a narrow band of bark cloth, passed 
I between the legs and tied round the waist. They are 
i cannibals, but not head-hunters. The}' live in scatlerwi 
! clusters of villages perched up in the summits of the moun- 
tain ridges, and are divided into clans, each clan having 
its own chief and village club-house. -They bury their dead 
underground except as regards chiefs and important petiple, 
whose bodies are piit into boxe,s fixed above ground, or 
clusters of poles in the village enclosure or in a species of 
fig tree. The author described some of their curious feasts 
and ceremonies, including the “ Big Feast,” at which the 
.supports of one of these boxes are cut away -so that the 
box and its contents fall to the ground; then the skull and 
bones within it, and those of all their other important 
dead, are smeared with the blood of .slain pigs, after which 
the evil-disposed ghosts of •their owners will no more disturb 
the people. The author suggested the possibility of these 
people having a plj^tial pygmy or negrito ancestry. 
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Mineralogical' Society, Novemler 14. — Anniver&ary meet- 
ing. — Prof. VV. J. Lewis, F.R.S., president, in the chair. 
— R. 11 . Solly: Dufrenoysite, associated with selig- 
niannite, from the Binnental. In a small cavity, dis- 
■covered in August, in the dolomite rock in the Lengenbach 
Quarry, were a few brilliant crystals of dufrenoysite, coated 
on their fractured surfaces with minute crystals of selig- 
iiiannite. Measurements of two crystals of the former led 
to the discovery of twenty-six new forms. — 11 . G. Smith : 
A simple graphic method for determining extinction-angles 
in sections of biaxial crystals. A means of drawing a 
crystaf projected on any plane and finding the cxtinction- 
<lirections was explained. — Dr. G. T. Prior : 'fhe meteoric 
stone which recently fell in Egypt. A meteorite fell on 
June 29 near the village of Abdel Malck, about 44 km. 
E.S.K. of Alexandria. It exhibits a brilliant, varnish-like 
crust, .and consists niaiAly of a coarse-grained crystalline 
aggregate, without chondrules, of a green pyroxene and a 
brown ferriferous olivine with only a little felspar and 
practically no nickelifrrous iron. A quantitative analysis 
showed that the kone incifides a high percentage of lime, 
and that’ the green pyroxene, containing much lime as 
Will as ferrous oxide and magnesia, constitutes about 
thre6-quarters of the stone by weight. A study of thin 
sections under the microscope showed that the pyroxene is 
generally twinned on 100, gives extinction angles as high 
35°» exhibits “ herring-bone '* structure owing to 
line twinning on 001. — T. Crook and S. J. Johnstone : 
Striiveritc from the Federated Malay States. A mineral 
ol doLibilul identity found in the course of tin-mining on 
the Sebantum River, Kuala Kangsar district, Perak, was 
proved to be striiverUc ; it closely resembles the mineral 
recently recorded by Hess and Wells from South Dakota, 
l-.S.A. — A. Hutchinson : I’he temperature at which 
gxpsiiin beeomes optically umaxinl. A small plate of 
gypsum, cut normal to the acut<? bisectrix, was placed in 
a glass-toppr*d cell, through which a stream of water at a 
deienninai*' temperature was passed, and the optic picture 
w.i'^ studii'd under a microscope. The plate became 
uni.ixial at 25^’ C. — A. Hutchinson : A total-reflection 
diagram, f'rom this diagram the refract ive index of a 
substance is graphically determined wlien given the angle 
of total reflection with respect to a known substance of 
highrr refractive index. By taking the sine of the angle 
as coordinate, the curves arc straight lines. — 'f. Crook : 
'fh** occurrence of ankeritc in coal. The white crystalline 
l.ajvrs often found as inflllings of the. vertical joints 
British coal are ankerite. Dolomite wn.s not found, and 
calcite occurs sparingly as compared with ankerite in the 
sp. ci meri.s exami ncd. 

Royal Microscopical Society, Novenihcr 15. —J. E. 

Barnard ; .\ geometric slide, photoinicrographic apparatus, 
'rile apparatus was designed on the principle of the geo- 
metric slide throughout, as enunciated by Lord Kelvin ami 
'late. Thf base of the apparatus was formed of two cast- 
ings designed on the girder principle, braced together .at 
each end and in the middle. The. portion to carry the. 
microscope was also formed by a pair of castings braced 
together in the same way. Great rigidity was obtained, 
and the whole apparatus would move together if subjected 
to shock or vibration. Rods were fastened down on the 
top of the •tastings to support the apparatus, and the 
cam»Ta slid along these on two V-grooves on one side and 
on a plane surfacf^ on the other side. The camera was 
suj^piirted on vertical rods fixed on the geometric slides. 

'I hi* apparatus could be used equally well as a horizontal 
or Vertical camera, or at an angle of 45**. — Rev. Hilderic 
Friend : Fridericia. The genus Fridericia wa.s created by 
Michaelscn in ijSSq to receive certain species of Enchytraeids, 
eleven in number, possessed of dorsal pores and having 
spi:c* of unequal lengths. In 1895 Beddard reckoned twelve 
species, but not one was known as British. Moore, Friend, 
and others added to the list, which in 1900 stood at twenty- 
one. Bretscher, Issel, and others then took up the study, 
and at the present time some seventy or eighty species of 
Fridi-ricia are known to science. The large.st is F. inagna^ 
1 ‘riend, which has been found in England, Ireland, an<f 
Scotland, but so far has not been reported abroad. The 
author, whose researches into this genus began in 1896, 
here records no fewer than thirty specie^ found up to the 
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prc.«>ent time in the Britisli Isles. Some of these are new 
to science; and a scries of keys is appended to enable, the 
student readily to distinguish the allied species. 

Linnean Society, November 16. — Dr. I). II. Scott, F. K.S., 
president, in the chair. — Dr. R. R. Gates : Certain aspects 
ol the mutation problem in Clinothera. Work with the 
lEnotheras has developed in several directions, all bearing 
on the general question of the place to be assigned to muta- 
tion as an evolutionary factor. A concerted attack upon 
I the behaviour of the CKnotheras in heredity and variation 
; from several points of view gives a broader basis foi^ the 
; interpretation of tile evolutionary signiliianet* of iIu'm* 

' phenomena than has hitherto been possible in must other 
! genera. The cytological evidence has shown that in most 
I of ihe mutants from Uinolhera I .amarckiana the ehromo- 
1 some number is unchanged, but in the mulatU (E. gigus it 
; is doubled. Hence mutants originate in various ways. 

' Evidence goes to show that the chromosome doubling in 
i probably occurred either in the fertilised egg or 

in a incgaspore mother-cell, which afterwards developed 
. apogamously. On the other hand, in certain cases thi/ 
j mutational change probably occurred during the reduction 
I divisions. Thus CE. rubricalyx is a mutant from CJi. rubri- 
• nervis, which produces an extreme amount of pigment • 
and when crossed with the parent type the new character 
behaves as a Mcndelian dominant, and in such a way as 
to show that the original mutant individual was lu ie'ro- 
/ygous, and probably originated from a cross between a 
germ-cell in which the new dominant character appeared 
and one in which it was lacking. From this and much 
other evidence mutation in Ginothera appears to be due 
to a general condition of germinal instability, which in 
turn is probably connected with crossing in the ancestry. 
This, however, by no means deprives it of evolutionary 
signilicance, for all open-pollinated species of plants are 
hybrids in the sense that various races have participated 
in their immediate ancestry. Certain results were also 
communicated of (E. grandijloray.CE, ruhricalyXf CK, 
f.amarckianaxCE. grandiflora, and other crosses which 
produce twin types. — G. Claridge Druee : Some floristic 
results of the International Phytogcographic Excursion 
through the British Isles. — A. W. Hill : Drawings of a 
viviparous specimen of Juneus bufonius. The seedlings 
were seen emerging from the parent capsule. — N. C. 
Macnamara : Mutations in foxglove plants. From a 
packet of foxglove seeds {Digitalis purpurea) sown in the 
year 1906, fifty-four plants were, in Juno, 1907, planted in 
a shrubbery of fir trees with an undergrowth of laurels. 
Of these plants fifty-one grew into normal foxgloves, but 
the three remaining plants w'cre sports, which wo may dis- 
tinguish by the letters A, B, and C. A. In this plant the 
flowers of the lower half of the stem possessed only a 
bifid upper pct.il and seven stamens united at their bases. 
'I'he flowers of the upper part of the spike were normal. 
B. A fine, well-grown plant 4.7 feet high; Ihroughout the 
whole length of the spike the flower consisted of a bifid 
upper petal, seven stamens, and style. The upper part of 
this spike was isolated ; it produced abundant self-fertilised 
seed. C. 'I'he spike of this plant grew to be 5 feet high ; 
from base to apex its flowers consisted of nine staiiu ns and 
a style, with no vestige of petals. It ser*nis that a certain 
number of the foxglove seeds sown in the year 100b con- 
tained elements in a condition such as that described by 
do Vries as being “ impress(*d by an impulsive mutability,’* 
for some of tin.* flowers produced by these seeds wen* 
sports. .Seeds from these sports produced their like in 
1909; and, further, these latter plants produced^ some 
terminal flowers totally differing in character from tin- 
parent sport from which they were derived. Seeds from 
these terminal flowers produced their like in the year : 
so that there are now two different strains of foxgl 
plants produced from the seeds sown in 1906, and these 
strains have been produced from self-fertilised flowers, lh;«t 
is, from flowers carefully protected from insects or otlier 
means of cross-fertilisation. 

Dudlin. 

Royal Irish Academy, November 13. — Rev. Dr. Mahaffy, 
president, in the chair.— R. Lloyd Praeirev : Phaiier- 
gamia. Part ii. (Clare Island Survey.) On a former 
occasion the question of the origin of the island flora. 
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and the influence upon it of human operations, had been 
de|ilt with. In the present communication the composi> 
tion of the flora of Clare Island, the plant societies, and 
the relation of the flora to that of the adjoining islands, 
were dealt with. The floras of all the islands is remark- 
ably large in comparison with those of adjoining mainland 
areas, pointing to former easy migration by means of post- 
glacial land-connections. — The following papers were also ^ 
read, in connection with ihe Clare Island Survey : — Claude 
Morley : Hymcnoptcra. — D. R. Pack-Bereaford : Areneida 
ami Phalangida (Spiders and Harvestmen). 

Paris. 

Academy of Sciences, November 20. Armand Gautier 
in the chair.— J. B. Charcot : The laboratory for scientific 
maritime researches of the Pourquoi-Pas ? It is suggested 
that the vessel Pourqtioi-Pas? which served for the last 
French Antarctic expedition, would form a very service- 
:ible laboratory for marine biological researches. Its pre- 
sent equipment is described, and an appeal for the 
necessary funds is made. — M. Borrelly : Observations of 
the periodic Borrelly comet (1911c) made at the Observa- 
tory of Marseilles with the comet finder. Data arc given 
for November 13, 14, 15, and 16. The comet is moderately 
bright, of the tenth magnitude, its extent being 2'. — P. 
Montel : Some analytical functions which admit of two 
exceptional values within one region. — G. KesniBra : | 
.Surfaces which, in the course of a given movement, are | 
continually osculating to their conjugated profile. — Raoul 
Bayeiix : An apparatus of precision for the use of gaseous 
oxygen in physiology and therapeutics. In the instrument 
described and illustrated the usual indiarubber bag is re- 
placed by a small cylinder of compressed oxygen controlled 
by a double metallic governor composed of two capsules 
similar to those u.sed in the aneroid barometer. There is 
a specially designed sensitive tap for the distribution, and 
the amount of gas available at any instant can be read 
directly. — C. Gutton : The velocity of propagation of 
electromagnetic waves along a line of metallic wires. — 

V. .AuBor : The action of hydrogen peroxide upon the 
oxygen compounds of iodine. Details are given of the 
interaction of hydrogen peroxide with neutral and basic 
alkaline periodates, periodic acid, and iodic acid. — MM. 

and FouilliG : The e.stimation of urea. The 
methods of Folin, Mdrncr, and Sjoeqvist are exact, but 
require loo much. time for biological investigations, necessi- . 
lating a ^ large number of estimations. The method 1 
described is based on the use of Millon’s reagent. It has • 
been objected that Millon’s reagent acts upon other nitro- ' 
genous substances besides urea, but experiments made with 
salts of ammonia, uric acid, creatine, creatinine, hypo- 
xanthine, tyrosine, xanthine, leucine, guanine, and allan- 
toin showed that the Iast-n.amed substance alone interferes. 

'1 he proportion of allantoin in human urine is so small ^ 

that this complication cannot be considered as a real objec- ' 

tion to the process. The necessity of suitably fixing the 
temperature at which the reaction is carried out is 
emf)hasised.— Marcel Qodchot and F< 51 ix Taboury : 
Some derivatives of cyclopentanone. In a previous com- 
munication^ a new ketone, C,nll,f,0, was obtained by the 
h3'drogcnation of cyclopentanone by the method of Sabatier 
and Senderens, and its constitution was provisionally sug- 
gested as o-cyclopentylcyclopenfanone. In the present 
paper this formula is confirmed by additional experiments. 

-j. Vallory : Studies in the reproduction of Chaetomium 
kunzeamim, var. chlorinutn.—P. Desroche : The mode of 
action of coloured light on the Chlamydomonas. Blue 
rays#have a paralysing action on the zoospores, whilst the 
red rays have a stimulating action.- - J. Tournois : Floral 
anomalies of Ilumulus japonicus. — C. L. Gatin and M. 
Fluteaux : The anatomical modification produced in 
c ertain plants by the dust from tarred roads. It has been 
shown in a previous communication that the trees in 
certain parts of the Bois de Boulogne have been adversely 
affected by the action of the dust from the treated road. 
In the present paper it is shown that these effects are 
accompanied by certain anatomical modifications in the 
pjant.--E. Milliau : The detection of carbon bisulphide in 
oils. — E. Vasticar : ' The structure of Corti’s fibres. — R. 
Robinson : New arguments in favour of the action of the 
suprarenal capsules on the determination of sex. A 
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summary of the facts, knbwri on the relation between the 
condition of the suprarenal capsules and the sex of the 
embryo. — ^A. Pteard : The determination of the secondary 
sexual characters in the GallinaCese. — Anna Drxawina : 
Rapid modifications of form under the influence of de-, 
privation of oxygen in a Medusa, Eleutheria dichotoma.-^ 
Albert Frouin and Arthur Compton : The loss of activity 
of trypsin by dialysis into distilled water, and the regenera- 
tion of the activity by the addition of salts. From the 
experiments described the authors conclude that the 
presence of salts is necessary for the • trypsin to ^xert a 
proteolytic action. — Louis Germain : Atlantis. K review 
of the principal palaeontological and zoological arguments 
in favour of the actual existence of the vanished continent, 
Atlantis. — Maurice Plettre ; .The mclanins. — A. Moutler ; 
The mechanism of general or local troubles of the arterial 
circulation leading to general ^or local artcrio-sclcrosis. 
Instruments such as sphygmomanometers are generally re- 
garded as measuring the pressure of the blood in the 
interior of the artery. This the author has shown to be 
erroneous, the force of com^ession being exclusively a 
function of the elastic state of the arterial wall, and in- 
dependent of the manometric pressure. Additional rxpf^ri- 
menlal evidence in favour of this view is given. — Ch. 
Moureu and A. Lopape : The ratios of the rare gases 
between themselves and with nitrogen in fire-damp. The 
examination of the inert residues from six samples of fire- 
damp shows that the crude nitrogen from the fire-damp 
presents a striking analogy with crude nitrogen from other 
natural mixtures. — Alfred An^ot : The earthquake of 
November i6, 1911. The true amplitude of tlv* horizontal 
movement of the ground at Paris was of th«' order of a 
millimetre. 

Cape Town. 

Royal Society of South Africa, October 18. — Prof. 
H. H. W. Pearson, vice-president, in the chair. — J. Moir : 
The spectrum of ruby.^ Part iii. Two further very faint 
spectrum lines are described. The artiffcial ruby has been 
analysed, and chromium detected as the colouring matter. 
When a ruby is heated above 300® C. it changes, through 
scarlet and brown, to the colour of chromium glass, and 
all the characteristlb spectrum lines' disappear. It recovers 
completely on cooling. The effect of heat on the bire- 
fringence of corundum has been studied, and has been 
found to be insignificant The spectrum of ruby is there- 
fore idue to chromium in a special atomic condition, which 
does not apparently occur elsewhere in nature. — Dr. and 
Mrs. J. R. Sutton : Some causes and effects of variation 
the range of temperature. The paper contains the 

results of a discussion of some of the more salient meteor- 
ological aspects of a variation in the range of temperature. 
It deals in a general way with the changes of temperature, 
moisture, pressure, and sunshine, which go with a varia- 
tion in the range of temperature, monthly means being 
used. Harmonic constants of barometric pressure and 
temperature are computed for months of great and small- 
range of temperature respectively. — R. T. A. Innes : 
Algebraic development of the elliptic perturbative func- 
tion used in the theories of planetary motion. The paper 
presents tables whereby the functions which operate on the 
ratio of the semi-axes can be easily calculated to any 
order of the eccentricities and mutual inclyaation,* so far 
as regards primary and secondary terms, whrch alone have 
any importance in the planetary theories. The paper con- 
cludes with an explicit development of the secular part of 
the perturbative function to any order. — B. de St, J. 
Van der Riot : A supposed new mineral from Du Toit’s 
Pan, Kimberley. The supposed new mineral from Du 
Toit’s Pan, Kimberley, reported in Nature of September 7 
by Mr. J. R. Sutton, appears to the autlior to be derived 
from a well-known artificial material, viz. commerHal 
calcium carbide. It is certain that acetylene generators 
have been in use on the mine for years, and it is quite 
possible that a portion of the waste from the acetylene 
machines has in some manner found its way to the pul- 
sator, where the supposed mineral was discovered. It has 
been found possible to compare- specimens of the substance 
referred to (kindly supplied by the general manager of 
De Beers* Co.) with the lumps and pellets which settle in 
the lime residue from generators supplying acetylene gas 
to the chemical laboratory of Victoria College. In 
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chemical as well as physical characters there is an un- 
mistakable similarity between the two products. Thus 
(i) slaked lime, whi^, of course, accompanies carbide 
pellets, can be detectcOTn some of the cavities on surfaces 
. of the pulsator pellets. (2^ Variations in hardness, form, 
colour, fracture, size of pellets, and peculiar markings arc 
faithfully reproduced. (3) In either case the lumps and 
pellets vary in composition from iron carbide, attacked by 
dilute acids, to iron silico-carbide, which is attacked by 
hydrofluoric acid, but not by hydrochloric and sulphuric 
acids. .(4) The pellets from cither source give off an odour | 
't)f acetylene when crushed. (5) The pulsator pellets, as 
well as ordinary carbide pellets, do not contain, so far as 
can be found, notable quantities of titanium. In an iron 
mineral deriv(‘d from the ilmenite of “ blue ground,’* by | 
reduction at a high temperature, one should certainly I 

expect to find titanium. -J. C. Beattio : rurther magnetic | 
observations in South Africa during the years iQio and i 
iqii. 'Ihe communication contains the reduced results of 
observations in various parts of South .\frica during m)Io 
and iqii for determining the secular variation of the mag- 
netic elements. It also contains rrsulls of .'iddiiionnl 

observations in the West 'IVansvaal and th(? east of Cape 
IVovincc, with a discussion of the magnrjtic states of th€?se 
regions.' -W. A. Douglas Rudgfe : Action of radium salts 
on glass. An account pf experiments carri('d tin during 
he past three years in order to study the prolonged acti 
of radium salts upon glass. Small qiitantities <jf r.adium 

were sealed up in thick-walled tubes, and the extent to I 
which the coloration extended detormijied by culling iq) 
sections of the tube, polishing the ends, and examining 

with a microscope. The tint developed depended upon the 
nature of the glass employed, and the* depth of penetration | 
tb pended upon the structure of the glass. M.any kinds of 
glass show a zonal ” structure, and an abrupt chang<* 
in the depth of coloration .appears at the junction of 
sui'C(‘ssive zones. 'Khe width of the zofies were measured 
with a micrometer, the first and darkest being 0-27 min. : 
the ()th(?rs ext(‘nded right up to the ('Xternal walls of the 
tube, a distance of 2-48 mm. from the bore. If the colora- 
tion is due to X particles alone, the range must be much 
gn*ater than would be deduced from the experiments of 
Rutherford and Joly. There is evidently some obstacle met 
with to the free p.*issago of the rays at each zonal layer, 
as the coloration shows. 'I'he action of even a very impure 
radium salt is comparatively rapid ; a few milligraniff* of a 
salt, containing about one-thousandth of its weight of 
radium, causes a very definite coloration at the .end of 
twenty days, the first zone being then clearly defined. 'I'he 
coloration must be due to B and Y, as well ns X, ravs and 
emanalion. —J. Burtt-Davy : A new species of Mesem- 
hrvanlhenuim from the 'Transvaal, and notes on the genus 
I'icus. 

New South Wales.. 

Linnean Society, September 27.--iVli\ W. W. Froggatt. 
president, in the chair.- -Archdeacon F. R. Havilard : 
Notes on the indigenous plants of the Cobar distrij t. The 
Cobar district may be said to comprise the country within 
a 50-nriile radius of the town of Cobar, embracing an area 
of about boon square miles. It is flat, with occasional 
hills rising abruptly. The town of Cobar is R05 fec't above 
sea-level, an4 the distance from the coast about ,^20 miles. 
The district is droughty, with prevailing high tempera- 
tures and a dry atmosphere, the average iuinual rainfall j 
being abouf 14 inches. The flora is a typical inland, dry- 
country flora, the general appearance of the vegetatioiT 
being that of brushwood, few trees of any kind attaining 
any considerable dimensions. The plants met with repre- 
sent 16 f genera and 284 species of Dicotyledons, 30 genera 
agd ^ 47 species of. Monocotyledons, and 5 genera and 6 
species of Acotyledons.- -R. H. Cambaire : Notes on the 
native flora of New *.Soiith Wales. Part viii. Camden to 
Burragorang ^ and Mount Werong. One of the features 
brought out is the marked influence of climate upon plant 
distribution, for, as the mountain is a.scendrd, the vegeta- 
^on IS found to "correspond more nearly with that of , 
Tasniania, where a similar climate prevails. Between | 
Camden and Burragorang, at altitudes ranging un to 1800 i 
feet, 30 per cent, of the species are Tasmanian ; but J 
between Colong and Mount Werong, at altitudes varying , 
from 2000 to 4000 feet above sea-level, nhout 48 per rent, f 
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of the plants seem to belong to species which occur in 
Tasmania. Reference is made to the occurrence of the 
narrow-leaved ironbark (Eucalyptus crebra) around Colong 
at altitudes up to 2500 feet, which is unusual in latitudes 
south of Sydnpy ; its presence may generally be regarded 
as an indication that the rock producing the soil upon 
which these trees grow contains upwards of bo per cent, 
silica. Allhough it will thrive on rather poor siliceous 
soils, it is absent from excellent basaltic soil a few yards 
Tway, but which contains less than 45 per cent, silica ; 
and the question is raised whether it may nol be rather 
the physical conditions of the soil than the chemical con- 
stituents which regulate the distribution of this tree.- - 
R. J. Tiliyard : The genus Diphlebia (Neuroptera 
Odonata), with descriptions of new spt'cies and life- 
histories. The genus Diphlebia is one of three closely 
allied genera, grouped by do Selys to form tlv* sixth legion 
(Amphipteryx) in his classification of the subfamily Calo- 
pterygiiue — Devadotta (=rctraneura of Selys) from the 
Malay Peninsula, Siam, and Borneo, Ainpiiipt(T> x from 
Colombia, and Diphlebia from Australia, r»*pn‘sented, ^ 
hitherto, by two species. Two additional species of the 
Last of these arc described as new, one from Kuranda, 
North Queensland (Dodd), and the other from rocky creeks 
in the Nandewar Ranges, New South Wales. The life- 
history of the latter has been worked out. In the Aniso- 
ptera, the characters of the larval gizzard determine the 
separation of the main groups. 'The same test should be 
applied to the unsatisfactory classification of the Zygoptera. 
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The King’^s Crawfurd. Pp. 

187. (Oxford: The Clarendon Press, 1911.) Price 
Ss. 6d. pQt. 


T he history Of the kinfif’s evil and the royal touch, 
whether aS" a 'picture in detail of a. certain stream 
of a very ancient tradition, or as a particular instance 


of something- more than a tradition or symbol, of a 
mystic interpretation of man’s relation to the unseen 


powers which encompass him, is a deeply interesting 
study. We are far from imputing it as a fault to 


Dr. Raymond Crawfurd if, in his scholarly decision 
to keep to his own part of a great subject, and to do 
thoroughly what he undertook, he has averted 


his eye from the ancient sources of the mystery, or 
even neglected the facts and. fables which linked up 
the modern and the ancient modes of miraculous heal- 


ing. Still, has not Dr. Crawfurd .almost dissembled 
these sources of the far past and the ancient myth? 
He remarks, for instance, that the gods “have trans- 
mitted the gift ” (of healing) to mortal man- especially 
to conspicuous individuals such as kings; to Pyrrhus, 
for example, or Vespasian. And a few sentences 
farther on (p. 10) he says that, with the spread of 
Christianity, the priest “usurped” for a while the 
prerogative of healing. This seems scarcely the right 
colour to pul: upon the past. Samuel looked upon 
Saul as the usurper of intercessory functions. And 
the gift of healing was not so much a “ transmission ” 
from gods to men as that in this function the priest- 
king originally was the organ rather than the agent 
of the supernatural; originally the potency was not so 
much a delegation as a continuity. 

The laying on of hands, as practised for disease in 
England and France, and as still practised in the 
institution of Holy Orders, passed by insensible grada- 
tions from gods and godlings to heroes and men. 
Any kindred touch might convey its influence, even 
the touch of a relic of the operative personage. From 
this point of view, in Greece, Svvafiis were 

equivalent. And in various times and circumstances 
the manual act might pass a stream of virtue from 
healer to patient, or might be a manumission, or a 
protective gesture, or merely a symbol. Clearly, in 
the idea of the royal touch, it stood for more than a 
symbol. 


The “ soothing-haoded ” (^nidxeipr.i) Chiron, 
Eileithyia;, Apollo, Hygicia, poured forth their virtue 
to Asclepius, Serapis, the mother of God (x^'^P 
ITai/aymy), Cosmas and Damian, and onward, until we 
take up the. modern part of the story with Dr. Craw- 
furd, from Robert the^ious (996-1031 a.d.). If in 
view of the inclination of the readers of 
Nature towards evolution I have ventured to knit 
up a few of these qncient links, from the beginning 
of his own story Dr. Crawfurd is an indispensable 
guide. From the first we feel we are in good hapds; 
the scrupulous references to authorities, the explora- 
tion of the sources, many of which the author has | 
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cither brought to light or has set in their proper light, 
tl^ first glance at the scholarly translations from the 
Latin, or at the excellent bibliography, and, above all, 
the sound criticism not unspiced with humour, give 
the reader a sense of completeness and sureness. The 
subject of the royal touch had not been adequately 
treated; Dr. Crawfurd has been fortunate in his sub- 
ject, and has produced an exhaustive and probably a 
final study of it. 

Magic touch in ancient times was valid not for a 
few but for all or any diseases .and for parturition. In 
the Middle Ages, however, it had become restricted to 
jaundice- the morbus regius — and to bubos. For the 
jaundice the touch soon fell out of use ; the bubos were 
chiefly of the scrbfulous kind, but Dr. Cra\\furd sup- 
poses that not a few ambulant cases of bubonic plague 
(lues utgtiinarta) were included in the crowd. At a 
later date probably syphilis came in, a disease not 
mentioned, I think, ,by the author, though as he has 
forgotten an index — the only defect in his' scholarly 
apparatus I cannot be sure of this. In one of the 
(Continental galleries 1 remember a picture, of the early 
sixteenth century, commemorating a cure by a miracle- 
working saint, in which the patient exhibited in his 
own person a fine specimen of syphilitic ulceration 
and of the painter’s veracity. 

If we regard the laying on of hands as an ancient 
prerogative, one deriving from the larger function of 
“ Rinding and Loosing,” we attach, less importance to 
the defects of the records of its appearance in modern 
times ; we guess that this mystery never died out ; that 
the lack of records is due to their destruction, or to 
silence on matters of familiar custom. Still. Dr. 
Crawfurd is as precise as sources will allow, and it 
is not without interest to note that, if in France the 
definite history of the touch begins with Robert the 
Pious, yet the legends of the times pf Clovis suggest 
in this respect also the continuity of Gallo-Roman 
ritu.al. With Clovis, as with later kings of England 
and France, with Queen Anne for instance, the 
assumption of this prerogative may have been to prove 
that he too was hedged about with divinity. Eng- 
land, in her comparative isolation from the Roman 
tradition, records no royal touch before Edward the 
Confessor. 

If it was not until much later times- that the kings 
became specialists in scrofula the previous vagueness 
depended largely on that of contemporary diagnosis. 
And here we come to matter of interest to our 
faith-healers of to-day ; to the partnership of physician 
and priest or king- priest or king as the touch 
wa^, generally speaking, conducted under an imposing 
courtly and religious ceremony. Dr. Crawfurd care- 
fully reproduces the Offices as modified from time 
to time, and he telU us that the enthusiasm of the sick 
was thus exalted to an amazing passion. Moreover, 
the king’s physicians took a prominent part, not only 
in protecting him from crowds of sufferers of a non- 
descript kind, or of kinds not amenable to the royal 
touch, but actively in securing this blessing for the 
cases in which their skill had failed, and for persons 
in whom they were interested. Passing over earlier 
and cruder ages, we may <lcscend in time to so great 
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a man as Wiseman, the really distinguished, saga- 
cious, and learned sergeant surgeon to Charles Ihe 
Second, who said of^his master’s potency, with prob- 
ably more than a courtier’s sincerity, that “he cureth 
more in any one year than all the Chirurgions of 
London have done in an age.** This testimony is the 
more remarkable as Wiseman was not himself officially 
concerned with the ceremony. In one passage, in- 
deed, Wiseman attributes a relapse to the loss of the 
angel from the neck of the patient. I-ikc Alexander of 
Tralles*, good doctor as for his time he was, he still 
clung to amulets and such magic. We read 
then with no surprise the devout appreciations of such 
men as Fuller and Collier. Shortly before Wise- 
man, we have the curious story, one belter known to 
medical men, of the arraignment of one Leverett, at 
the instance of William Clowes the Younger, surgeon 
to Charles the First, before the Collegt* of Physicians 
for his imposture, which this Sugust body had no 
difficulty in proving by convincing evidence of facts, in 
pretending to vie with the king in the power of curing 
the evil, even by methods still more magical. 
We do not find. However, that the College did the 
fairest thing in its power; it might have put the King 
and Leverett severally to trial on the same patient 
or patients. But, as Clowes aptly remarked, Leverett 
was not even a seventh son of a seventh son ; he 
proved to be only the fourth. He was a hollow rogue. 

Still, the sceptic had crept near the ears of his world, 
even at an early date; not always knowing himself to 
be a sceptic. John of Gaddesden (under Edward the 
First) assigned to the royal touch a place midway 
between the polypharmacy of the physician and the 
craft of the surgeon — “a delicate provision,’* says Dr. 
Crawfurd, “for the contingency of the king’s thera- 
peutical impotence.” As this passage is almost the 
only original suggestion in his “Rosa Anglica,” we 
may guess that John,' like the many persons who do not 
know that they are humorists, was naively unaware 
of his own scepticism. It is a happy biographical 
trait of Henry of Navarre that, at Ivry, on cutting 
down a man with his sabre, he exclaimed, “Jc te 
touche, que Dieu te gudrisse.” But perhaps this says 
less for Henry’s scepticism than Dr. Crawfurd thinks, 
characteristic of him as the story is. Even in the 
sixteenth century the stronger the creed the safer to 
jest with it ; the Church has always tolerated the 
jester, while handing over the wrangler to the secular 
arm. 

The' first great sceptic, to whose robust disdain of 
this item of his divinity the discredit of the touch is 
due, was William the Third. His sturdiness did him 
the more honour as such a proof of his dynastic 
authenticity would have been convenient. This testi- 
mony had more weight with Anne*; though it would 
have gone hard with her heirship had it depended on 
her cure of Samuel Johnson, 'l^he gold touch-piece 
she bestowed upon her eminent patient is, we are 
told, in the British Museum. It is hard to believe 
that such great modern surgeons as Alibert and 
Dupuytren presented sufferers from the evil to Charles 
the Tenth ; perhaps they were the last medical authori- 
ties to be so complaisant; though the later Stuarts 
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j tmused theihselves, and others, by clinging to this last 
' rag of their divinity Sintil their dissolution. 

I hope my readers will agree with me that I have 
taken no improper liberty with them in dwelling at 
this length upon so able and entertaining a volume. 

Clifford Allbutt. 

1 

GROVP-TIIEORY. 

Theory of Groups of Finite Order, By Prof, W, 
Burnside, F.R.S. Second edition. Pp. xxiv+512. 

I (Cambridge: University Press, 1911.) Price 155.net.* 

I N the new edition of Prof. Burnside’s standard 
w^rk important changes have been made by re- 
arrangement of old material, and by addition of new. 
The main feature, for which many English readers 
will be very grateful, is the addition of several 
chapters on groups of linear substitutions. Among 
the most important of all contributions to group- 
! theory must be reckoned the memoirs of Frobenius 
I in the Berlin Sifsunj^sberichte ; unfortunately they are 
I not very accessible to Englisl^ students, and are by no 
j means easy to read; hence. Prof. Burnside’s connected, 

• and in many ways independent, discussion of this 
: part of the theory is very welcome. In particular, there 
; is a chapter on characteristics, and another on various 
special applications; it may be noticed, as showing 
I the power and value of the characteristic-theory, that 
I the theorem “every group whose order contains only 
: two distinct prifhes is soluble,” appears as a corollary. 

! At present, the theory of groups is in a very interest- 
I ing state for various independent reasons. Several 
great mathematical theories are intimately associated 
with group-theory, or at least with some aspect of it; 
thus, there is the theory of algebraic equations, the 
division of period and argument in elliptic functions, 
and the immense field of elliptic modular functions — 
j to mention these alone. But, besides this, the theory 
of groups, which so long seemed a rather arid appen- 
dix to the theory of permutations and combinations, 
has changed its aspect into a definite, independent, 
and fascinating branch of analysis, as peculiar and 
baffling as the theory of numbers, if not more so. It 
has now been approached and studied under four, at 
least, of its Protean aspects; as defined, in the 
abstract, by a multiplication-table, or, equivalently, by 
a set of formal equations like a^ = b* = (ob)*=i ; as a 
set of permutations; as a set of linear substitutions; 
and as a set of geomclrical operations. Each of these 
methods has suggested intrinsic properties of groups, 
and we have now a considerable set of distinctive 
epithets, such as “self-conjugate,” “Abelian,” “meta- 
belian,” “ soluble,” and so on,' each of which marks a 
definite advance in classification. But some of the 
most obvious problems seeit|jj|^s far from solution as 
ever; for instance, it seems probable that no group of 
odd order, except a cyclical one, can be simple, but the 
proof has still to be found. ; * 

I There is, therefore, abundant field for re'search, and 
the more varied the, interests and attainments of those 
who undertake it the better, because some new sym-, 
holism, or some new association with geometry, or 
the like, may lead to the discovery of new properties 
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of groups. Oddly enough^ bn the other: hand, groujj- 
theory assumes less prelitninaiy, Jsnowledge than any- 
thing else, except arithmetic, so that beginners, in a 
sense, start level, and have equal chances for a prize. 
Many of Prof. Burnside’s examples, and, in parti- 
cular, the notes at the end of the volume, are intended 
to suggest various lines of research. 

It has already been observed that some of the matter 
of the first edition has been rearranged. The general 
effect has been to put more of the abstract theory in 
the earlier chapters ; this will probably a'jmmond itself 
to experts, but will not make the book easier for 
beginners. They will probably find it convenient to 
pick and choose, and pay special attention to examples ; 
they might begin by reading chaps, i.-v., yii.-ix., 
xviii.-’xx., passing lightly over the more diflicult parts ; 
they must, in any case, become quite familiar with 
transformation, conjugate and self-conjugate operations 
and sub-groups, and the meaning of Holder’s symbol 
Gill, The great landmarks in the less advanced part 
of the theory arc the properties of composition-series 
and their allies, together with Sylow’s theorem and 
its consequences; these, at any rate, must be fully 
mastered before trying to advance. 

,Tiie English student of group-theory is now for- 
tunate in having at his dispo.sal three excellent text- 
books in his own language : Mr. Hilton's ‘‘Finite 
Groups,” which is a capital introduction to the subject, 
with plenty of easy examples; the present volume; and 
Pi of. Dickson’s “Linear Groups,” which is parti- 
cularly valuable for its completeness of detail, and its 
analysis of Galois fields. Our younger mathematicians 
are now fairly free from the shackles of ancient 
tradition, and we may confidently hope that some of 
them will add to our knowledge of this fascinating 

G, B. M. 


A GUIDE-BOOK FOR INDIA, 

A Handbook for Travellers in India, Burma, and Cey- 
lon, including the Provinces of Bengal, Bombay, 
Madras, the United Provinces of Agfa and Luck-’ 
now, the Pan jab, "'Eastern Bengal and Assam, the 
North-West Frontier Province, Baluchistan, and 
the Central Provinces, and the Native States of 
Rajputana, Central India, Kashmir, Hyderabad, 
Mysore, Eighth edition, with 8o maps and 

plans. Pp. cxvi + 530. (London: J. Murray; Cal- 
cutta: Thacker, Spink, and Co., 19x1.) Price 205. 
net. 

'*HE handbook to India, Burma, and Ceylon issued 
by Mr. John Murray, which now appears in its 
eighth edition, has. reached its present form afl^r a 
long series of revisions. It was first published be- 
tween 1859 1883 i*' four volumes, and was the 

work of a well-known Ot’iental scholar, the late Cap- 
tain E. B. Eastw-ick, who collected the material during 
seveiial journeys to India. When we remember that 
in the period immediately following the Mutiny of 
1857 communications throughout the Empire were 
imperfect, and that the present vast library of Indian 
books of reference, such as the imperial and provin-. 
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cial gazetteers, the census, archaeological, and other 
departmental reports were not available for reference. 
Captain Eastwick’s work was, in its way, admirable. 
Since the book appeared in its. original form it has 
been subjected to constant revision by competent 
scholars, and has now been practically rewritten by 
Mr. H. C. Fanshawe, late secretary to the Govern- 
iiKMit of tlu‘ Panj.'ib, and author of an excellent 
nccouiU of the imperial city of Delhi. The arrange- 
ment has been recast in accordance with the most 
recent railway devtdopments, and the accounts of the 
most important places have been revised in tife light 
of modern research. 

The handbook in its present form thus furnishes a 
compendium of the most trustworthy information re- 
garding the topography, races, antiquities, and modern’ 
history of the Empire. As might have been expected, 
there arc in some places signs that the new material/ 
has been imperfectly assimilated with the old, and 
somot errors, misprints, and omissions have escaped 
the attention of the latest editor. Thus, Sir Colin 
Campbell’s force at the final relief of Lucknow, which 
consisted of seventeen battalions of infantry, twenty- 
nine squadrons of cavalry, and 134 guns, certainly 
.aggregated more than 2000 men ; the venerable error 
that the River Gumti, really the Gomati, “rich in 
cows,” means “ serpentine,” should not have been 
repeated; the sportsman might have been warned 
that rifles carrying the army cartridges are rigidly 
excluded, and he should have been advised to supple- 
ment his Express rifle by a smaller bore, high-velocity 
weapon. 

These, however, arc trifling matters, and the intro- 
ductory chapter which gives advice on expenses, cloth- 
ing, food, sanitation, and camping represents the accu- 
mulated experience of many competent authorities, 
while the accounts of the. grdat cities, their archilcc- 
ture and industries, the campaigns and battles, leave 
little to be desired. The maps and plans are 
numerous, and, as a rule, excellent. The present 
edition, while it will be indispensable to the tourist, 
will find a wider circle of readers among officers on 
Indian service and their friends at home who arc 
interested in the country and its people. For ordinary 
people it will be a useful substitute for a collection 
of the more bulky books of reference, such as the 
imperial and provincial gazetteers and the depart- 
mental reports, which must be consulted by all serious 
students of the Indian Empire, its races, and their 
history. 

ENGINEERING GEOLOGY, 

Ecology for F,nginecrs, By Lieut. -Colonel R. F. 

Sorsbic, R.E. Pp. xxvii+423. (London : C. 

Grifiin and Co., Ltd., 1911.) Price 10s, 6d, net. 

O NE important engineering lesson from this book 
is the danger of working with unknown matc- 
ri.als and of using unfamiliar terms. The book is a 
compilation, mainly from second-hand sources of in- 
formation, half of which are out of date. The author 
has seldom discovered the recent original authorities. 
The work consists of two parts; the first 238 pages 
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summarise the rudiments of general geology; the 
Special subject of the book is confined to the second 
section of i6o paf^es. 

The first part is unduly long, and is so inaccurate 
and out of date that engineering? students will be well 
advised to learn the elements of geology from a more 
trustworthy text-book. The author’s petrological 
knowledge may be illustrated by the following 
examples. “ Peridotite. — A name used for a basalt or 
dolerite rich in olivine, chiefly noticeable on their [sic] 
alteration into serpentine*' (p. iii). Clay (p. 114) is 
said tc?^havc “very nearly the same composition as the 
mineral felspar.” The Silurian grcywackcs are in- 
cluded on p. 281 in the crystalline schists. Oolite is 
described as composed of “egg-like granules.” The 
■ definition of agglomerate omits the essential character 
of the size of the fragments. In the author’s defini- 
tion of conglomerate, pucldingstone is based on the 
rounded form of the pebbles instead of on the indura- 
tion of the rock. The trap-rocks are retained in 
reliance on authors who, in this respect, w-ere con- 
servative when they wrote in 1885. The table of 
rock characters on pp. 203 to 206 is useless and mis- 
leading. 

The section on palaeontology is better, as it is 
briefer; it is equally inaccurate. The author says 
that the Ccelenterata are characterised by “a distinct 
body-cavity,” and he refers to Favosites, which he 
includes in the Hexacoralla, as having septa ” in 
sixes.” On an authority of 1889 ho states (p. 153) 
that the Radiolaria “are rarely found fossil.” 

In the chapters on stratigraphy are included various 
tables of foreign formations. Those for Australia, 
New Zealand, and South Africa are quoted from 
Prestwich’s “Geology” of 1886. They are only of 
historic value. The value of the information on 
British stratigraphy may be judged from the statement 
(p. 180) that the Calciferous sandstones are overlain 
by the Carboniferous limestone in the north of Scot- 
land. 

It may be claimed that the book should be judged 
by its second part, which is, however, no better than 
the first. It contains much useful information, but 
most of the authorities quoted arc out of date, and 
inadequate knowledge of geology and geography has 
led the author into many mistakes. He assures us 
(pp 239--40) that in open and barren plains 
“the construction of railways influences the rainful 
[sic] to a very great extent. Instead of continuous 
drought all along the Pacific railroad, rain now falls 
in refreshing abundance.” 


The' authority quoted for this extinct belief is 
Humber’s “Water Supply of Cities and Towns,” pub- 
lished in 1876. This book is the author’s most oft- 
quoted source of information on matters connected 
with rainfall. The rate of deep-sea sedimentation is 
adopted, at second .hand, from “ the late Mr. Tylor ” 
(P- 383). though a later authority on this question is 
elsev^here referred to (p. 23) as “Mr. Murray.” The 
author often refers to himself as the authority for his 
statements, and amongst other criteria of doubtful 
geological value, which he advances as a resuk, "'/us 
own observations, is that “snakes are 
light soils.” 
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AN EASTERN HORSE-BOOK. 

The Faras-Nama-e Rangin; or, the Book of the 
Horse. By “ Rangin.” Translated from the Urdu 
by Lieut. -Colonel D. C. Phillott. Pp. xx+%3. 
(London : Bernard Quaritch, 1911.) Price I05. 6d. 
net. 

T he author of this treatise, who wrote under the 
nom de plume of “Rangin,” was, it appears, 
from the translator’s introduction, one Sa’adat Yar 
Khan, whose birthplace was Delhi. After serving for 
some time in the cavalry of one or more of the 
native princes, he eventually became a recluse, during 
which period of his life he appears to have written 
the present and other works. He died in October, 
1835. In the East the “ Far.s-Nama ” rapidly attained 
popularity, as is attested by the fact of its having 
passed through several editions; but w’e fear that the 
same good fortune is unlikely to attend the transla- 
tion. Indeed, it is difllcult to see to what class of 
readers it is likely to appeal in this country, although 
it is suggested by the translator that it may prove of 
service to officers of native cavalry in India. Person- 
ally, wc should have thought a good English work 
on the management and disease of horses would have 
suited their purpose far better, except perhaps as 
regards native ideas of the “points” of a horse. 

In the introduction, Colonel Phillott, after referring 
to the important part played by the horse in the 
history of civilisation in India, observes that no 
treatise on the subject would be complete without 
mention of the legends and myths connected with its 
origin. These differ markedly according as to whether 
they are derived from Moslem or Hindu sources, 
although, as is so often the case in similar matters 
in India, some of these show evident signs of a mixed 
origin. As “ Rangin ” was a Moslem, he naturally 
wrote from the point of view of his own creed, .and 
the translator has accordingly considered it dcsirahU' 
to give an account of the Hindu belief on this subject. 
As bearing on the origin of the classical myth of 
Pegasus, it is interesting to note that “according to 
Hindu legends, the horse was created a flying animal, 
one that could fly and run, and no man or God could 
snare it. Indra wanted horses for his chariots, and 
requested the sage Salihotra to deprive the horses of 
their wings. Accordingly Salihotra, by his yoga or 
supernatural power, derived by his austerities, accom- 
plished Indra’s wish.” Deprived of their power of 
making long journeys in the air in search of 
medicinal herbs, the horses asked Salihotra to write 
a book on their diseases, which he did, and in time 
the Sanskrit name of the writer came to mean, first 
veterinary science, and then a horse. To this day 
native cavalry regiments have their salotris. 

In connection with native horses, Colonel Phillott 
mentions that 

“Indian countrybreds will eat and thrive on food 
that would probably kill English horses. In the Per- 
sian Gulf and elsewhere locusts, fish, and dates are 
regarded as legitimate food for horses and cattle; in 
Tibet the tanghans [horses] are given pig’s blood and 
raw ‘^iver; and in the cold regions of Central Asia 
meat is regarded as a necessity for horses.” 
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The actual text of the work must be passed over 
with the bare remark that Rangin '* appears to 
have acquired a considerable knowledge of equine 
anatomy, both normal and pathological. 

R. L. 

A^NlUkL PSYCHOLOGY. 

La Nouvcllc Psychologic Animale. By G. Bohn. 
Pp. ii -}-2()0. (Paris: F. Alcan, iqrr.) Price 2.50 
francs. 

Clever Hans (the Horse of Mr. Van Osten) : a Contri- 
bution to Experimental Animal and Hunfan Psycho- 
logy. By Oskar Pfungst. With an introduction by 
Prof. C. Stumpf. Translated from the G«^rman by 
Carl L. Hahn. With a prefatory note by J. R. 
Angell. Pp. v«H- 274. (New York: H. Holt and 
Co., 191T.) Price 1.50 dollars net. 

D r. BOHN’S book is, as he himself states in his 
preface, the sequel and complement of an earlier 
work, “La Naissance de PIntelligence,” already re- 
viewed i!i the pages of this journal. Its aim is to 
piesent a concise account of the development of 
psychism in the comparatively high forms of life repre- 
sented by the class of anthropods and vertebrates 
respectively. Tho vital activities of the lower organ- 
isms are not neglected, however, and in the opening 
pages of the book one finds an excellent .summary of 
the forms of explanation in terms of physical chemistry 
which Prof, Loob has made famous under the names 
“tropisms” and “differential sensibility.” 

Dr. Bohn is Loob’s most distinguished follower, and 
he has de lined the above-mentioned terms and indicated 
exactly to what forms of behaviour they are applicable 1 
with a brilliance even superior to that of the master ] 
him'^elf. Tltere is little doubt that the terms have 
be(?n used with great laxity by many writers, parti- 
cularly by those psychologists who are inclined to 
reject Prof. Loeb’s views, and Dr. Bohn has done a 
real service to science in rendering them precise. 
Moreover, no one unhampered by prt:conccivod theories 
will find fault, on the score of method, with Dr. Bohn 
for endeavouring to apply the law of parsimony as 
rigidly as possible, and only appealing to psychical 
factors after all the possibilities of physical and 
chemical explanation have been exhausted. Yet the 
result may noP be entirely convincing, for although 
the ohs«'rvation of lowly, forms of life encourages a 
mechanical system of||gxplanation which the man of 
science is then stimulated to develop with ever-increas- 
ing complexity until it seems to give an approximately 
accurate account of even the higher forms of conscious 
behaviour of highly developed organisms, an investi- 
gator starting from the other end of the scale and 
acquiring an intimate knowledge of the nature and 
significance of con.sciousness in the life of man and the 
higher animals is likely to come to a very different 
conclusion as to the nature of, say, even protozoan 
activity. It seems, indeed, inevitable that there should 
be at least two widely diverging schools of thought 
in animal psychology, out of the conflict of the views 
of which truth will ultimately emerge,, and that both 
are therefore necessary to the science. 

Dr. Bohn passes on to a clear statement of the 
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meaning and sphere of influence of “associative 
memory,” and after a full discussion of the principal 
instincts of “articulated” animals, in which he shows 
that the word “instinct” e.xplains nothing, and that 
tile so-called instincts are aggregates of diverse activi- 
ties which are far from exhibiting the exact adjustment 
*to one another and to the environment with which 
they have been hitherto credited, he describes the 
principal experimental methods employed in the in- 
vestigation of the psychical activity of the vertebrates, 
together with the more important results of these 
investigations. "J'he little book is crammed with the 
most valuable material, set out in the most concise 
.and attractive style, and one is glad to note that it 
has been crowned by the Academy of Moral and 
Political Sciences. No psychologist should omit to 
read it ;md re-read it. 

“Clever Hans” was a Russian trotting horse, who 
took German music-hall audiences by storm by his 
remarkable power of working simple arithmetical 
sums, and an.swering other questions requiring a 
similar kind of reasoning ability. The owner, an 
elerncntary-school master, had taken him when young 
and taught him the rules of arithmetic according to 
the ordinary approved methods, and was himself 
convinced of his bona fides. An unoflicially appoint<‘(l 
Commission of psychological experts eventually prov»‘d 
conclusively, by experiments with the animal, that no 
true reasoning proces.ses were performed, but that the 
horse, who tapped out its answers with its right fon*- 
leg. judged, by minimal muscular movements uncon- 
sciously performed by the questioner, when it had to 
stop. The questioner in asking the question was 
found to bend slightly forward, and then unconsciously 
straighten himself when the correct number of tap 
had been given. A slouch hat improved the “scores’ 
by m.ignifying the amplitude of the movements, and 
when the questioner himself did not know the answer 
ih«* horse was quite unable to give it. For further 
details of this most entrancing story, the reader is 
r«.ferrod to the book itself. 

\ViLU.\M Brown. 
OUR BOOK SHELF, 

Vine-groiving in England. By H. M. Tod. Pp. x + 

It;," (London: Chatto and Windus, iqii.) Price 

IS, net. 

The vision of the British householder sitting under 
his own vine seems capable of being realised from 
the perusal of Mr. Tod’s interesting little treatise on 
vine-growing in England. The author examines the 
historical evidence connected with the vine in England 
and points out conclusively that its culture was once 
widespread not only in the country but also in and 
around London. Its decline no doubt was largely 
brought about by the dissolution of the monasteries, 
and it is also suggested that the enclosure of the land 
rendered many situations unsuitable for vineyards. 
The practical details for successful viticulture given in 
this book are admirable, and the author speaks with 
authority gained from a wide experience of vine grow- 
ing in England, Europe, and South Africa. 

Anyone anxious to start vines either in the open or 
against walls will find in the book before us almost 
every detail set out and every question answered. 
The site for the vinevard and the nature of the soil are 
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naturally of prime importance. The ground should 
slope botli eastwards and southwards, and should be 
sheltered from south-west winds. Tlie land should 
not be rich, but it must be well drained, and a point 
of interest in this connection is that vines can be 
g^rown for profit on poor land which is not suitable 
for corn. 

Five years must elapse before the vines may "be# 
allowed to begin to bear, and the crops at first must 
be small, so that anyone who intends to lay down a 
vineyard will have to be prepared to wait for his 
profits. During the five years of waiting and after 
the vines will require much careful attention. 

At the end of the book there is a chapter on wine, 
but it is a matter for regret that nothing of a practical 
nature is said about wine-making in England, though 
it is true that allusion is made to good wines which 
have been produced in this country, nor of the possi- 
bilities of profit of a wine industry. A list of the best 
vines for growing in England is given, with short 
accounts of the grapes and of the purposes for which 
they are most suitable. 

Further Researches into Induced Cell-reproduction 
and Cancer. Consisting of papers by H. C. Ross, 
J. W. Cropper, and E. H. Ross. (The McFadden 
Researches.) Pp. 63. (London : John Murray, 
191.1.) Price 3^. 6d. net. 

In this little book Mr. H. C. Ross gives a number 
of papers by his colleagues and himself on the lines 
already laid down in the larger book which appeared 
earlier in the year. Much enthusiastic work is indi- 
cated, but it is difficult to realise that the booklet is 
intended^ as a serious contribution to science. The 
same criticisms that were levelled at the earlier pro- 
duction can be urged with equal or even greater 
cogency against this recent production, and it 
is really very difficult to avoid the conviction that 
the collaborators are gaily prancing about on danger- 
ous ground the nature of which they very imperfectly 
comprehend.^ Thus the description of centrosomes 
and the familiar structure of erythrocytes is possibly a 
correct portrayal of appearances seen, but the conclu- 
sions as to the inducement of division in them are 
absolutely unconvincing. That there may be dis- 
ruption is probable enough under the conditions em- 
ployed, but the case for a true division in the sense in 
which this is ordinarily understood does not appear 
to have been made out in the examples they describe. 
There is, furthermore, an absence of anything like a j 
cautious and critical attitude towards the surprising ' 
results alleged to have been obt.'iined, and this of 
itself is enough to arouse scepticism in the mind of 
anyone who has had any experience of the pitfalls 
that lie in the path of all scjentific investigation, and 1 
these pitfalls arc cspeciallv numerous in the field of 
cvtology. 

The Adventures of Jack Rahhit. By Richard Rear- ; 
ton. With eight autochromes and numerous photo- 
graphs direct from nature by Richard and Grace 
Kearton. Pp. xii + 248. (London : Cassell and Co., 
Ltd., 1911.) Price 6s. 

Ai.TiioijOH animal autobiographies do not appeal to 
ourselves, Mr. Kearton ’s attempt to describe the life 
and experiences of a wild rabbit will probably prove 
acceptable to a number of juvenile readers, especially 
during the Christmas holiday season ; and if its 
perusal results in even a few of such readers taking 
seriously to nature-study the writer will doubtless , 
have succeeded in his aim. I 

The feature of the work in which adults will be ' 
interested is formed by the illustrations, many of 
which, we think, are even above Mr. Kearton’s high 
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average; among these,, special attention may be 
directed to tlie eight /‘autochromes,*’ by which we 
presume are meant icolour-photographs. These are 
absolutely superb, whether they take the form of a 
I clump of bluebells or a mass of blue .speedwell, or 
whether they depict animals. Among those of the 
latter type, we are more particularly pleased with the 
portrait of a young fieldfare, and the« picture of a 
I thrush’s nest and eggs amid their surroundings. It 
j is, however, noteworthy in the c’ase of the latter that 
! the nest, eggs, and supporting stems are much more 
' conspicuous than they would be in nature; this, we 
j presume, being one of the unavoidable defects of 
i colour-photography. The illustrations alone are quite 
! sufficient to sell the book. 

As regards the text, it may be remarked that it is 
• unnecessary to refer to the thrush as the “song- 
I thrush,” a prefix, in this and other cases, being rc- 
I quired only for species other than thf typical one. It 
i would also be better to call such animals as the water- 
I rat and the field-mouse by their vernacular names 
: instead of alluding to them as “voles.” R. L. 

The Natural History and Antiquities of Selborne. 
By Gilbert White. With illustrations in colour by 
G. E. Collins. Pp. viii + 475. (London ; Macmillan 
i and Co., Ltd., 1911.) Price los. 6d. net. 

, Several years ago Mr. E. A. Martin, in “A Biblio- 
j graphy of Gilbert White,” gave the results of an in- 
I quiry as to the number of editions which had been 
; published of the famous “Natural History of Sel- 
' borne.” It appeared that up to the end of 1895 no 
I fewer than seventy-three separate editions of the work 
I had been issued since the original handsome quarto 
‘ was published in 1789; and this number is now prob- 
1 ably well above one hundred. There is apparently a 
i constant demand for copies of Gilbert White’s classic, 
i and it is satisfactory that this should be so, for no 
; more inspiring work on natural history has ever been 
I written. 

! As good wine needs no bush, so White’s “ Selborne ” 

; requires no explanatory notes, and is best left to speak 
I for itself. The present edition is free from editorial 
j interference, its distinguishing characteristic being the 
twenty-four coloured plates representing outdoor life 
and scenes in and near Selborne. In tlic selection of 
subjects and their treatment the artist has shown sym- 
pathetic feeling and execution which are as rare as 
they are welcome. The result is a beautiful edition of 
a work which should be in every library. The text is 
ever fresh, an# it would be diflicult to produce more 
delightful illustrations to it than those painted by 
Mr. Collins. 

.4 Primer of Astronomy, By Sir Robeft Ball, F.R.S. 
Pp. viii+228+ii plates. (Cambridge University 
Press, 1911.) Price is. 6d. 

The first edition of this book vras published in 1900, 
and there was a reprint in 1906. To the present issue 
two large charts of the northern and southern celestial 
hemispheres have been added, and also a chapter, of 
forty-two pages, entitled “Celestial Objects.” By 
means of these additions, the reader will be able 
easily to find his way about the heavens and identify 
objects and scenes of particular interest. It is a little 
to be regretted that the text has apparently been un- 
altered with the view of bringing it up to date; for 
though the fundamental facts relating to the solar and 
stellar systems remain much as they were when the 
book was written, a few statements, such as that, for 
instance, referring to Halley’s comet as “due again 
about 1910,” ar| — to say the least — anachronistic. We 
hope that the demand for the book will be great 
enough to justify" the publication of a revised edition 
at no di«5tant date. 
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LETTERS TO THE EDITOR. 

[The Editor' does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

The Weather of igiz. 


I tlioy were commUnicajted to the Admiralty, who arranged 
for the Teddington tests, of a more restricted nature, to be 
carried out on larger accurate scale models of the Hawke 
and Olympic. The results of the Dundee experiments have 
bfMjn for some weeks in the hands of one of the scientific 
societies, and it is hoped that they may soon be made 
public. • A. H. Gibson. 

Knginncring Department, University College, 

I Dundee, December 2. 


With reference to Sir Edward Fry’s letter in Nature of 
November 16, the following figures ma}' be of interest. 

We have some eighteen records of the temperature up 
to a height of 15 kilometres or more over the British Isles 
during the period of the hot weather, distributed over 
SQven days. Excluding the records for Scotland in Sep- 
tember, where the weather was not hot, the following 
departures from the mean are found : — 

At 2*5 kilr^metres a temperature of +S* 5 ''C. 


S’o 


+ 2*5“ 

7‘5 •’ »• 

9) 

normal 

100 ,, 


normal 

I2’5 


- 7 -o'* 

15*0 

9 1 

• -5-0'* 


These figures show that the heat was confined to the 
lower strata. With anticyclonic weather, such as pre- , 
vailed during the summer, it is usual to find a negative : 
departure from the mean temperature above 12 km. ; but 
^he greatest departure from the mean is generally found at 
about 7*5 km., where, aa^ a rule, we get +5° C. The 
-+■5° C. Jit 2-5 and the normal value at 7*5 arc very 
unusu.al, hut they are shown more or less in every record. 1 
I agn *^ with Dr. Shaw in thinking that the sui-fnce con- ! 
ditioiis are imposed upon us by the conditions that prevail 
.ibove. Prom the total and partial correlation cocrTicients 
that 1 have obtained it seems to me that the pressure in 
the layers of air just under the isothermal, which may be ; 
taken as the pressure at 9 km., is the dominant factor in ’ 
the distribution of pressure and temperature in the wholi* i 
region of the atmosphere that has been explored, with the ' 
exception of the temperature near the ground, which in 
temperate latitudes is certainly more dcpiMident upon the ’ 
direction of the wind than upon anything else. 

I do not altogether agree with Dr. Shaw in thinking j 
that ilu‘ changes of temperature at 9 km. arc in any way | 
due to changes in the. direction of the wind at that height. 

It s» eins to me more likely that they arc produced by ! 
rising or hilling air, and that the vertical motion, and 
{herefore the temperature, is the direct result of the varia- i 
tions of pressure. 

Unfortunately, it is only on rare occasions that wc can i 
ascertain the rate and direction of the wind at great , 
heights ; but there is suflTicicnt informatign to show us 
whether the temperature at any given height up to 15 or ' 
20 km. is dependent upon the direction and rate of drift ! 
of the atmosphere as a whole, for the direction and distance j 
of the falling place of the balloon supply the requisite • 
information about the general drift on any particular ! 
occasion. ? i 

I hope shortly to tabufilte the results of some 200 ascents, ! 
and ascertain what the connection, if any, may be. 

Pyrton Hill, December 2. W. H. Dines. 


The Interaction between Passing Ships. 

The statement made in Nature of November 30, in the 
article on “ The Interaction between Passing Ships,” to the 
effect that no experiments have been made to test this 
interference in shallow water except those recently carried 
out at Teddington, needs some little qualification. A 
somewhat extensive set of experiments to test this, among 
other points, was carried out some two months ago at 
University College, Dundee. Screw-propoIIcd models of 
various sizes, at distances apart up to 200 yards, were used* 
in these experiments, the depth of water varying from 
1*6 times the draught of the vessels,, to 12 times the 
draught. The results were of such apparent interest that 
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December Meteor-showers. 

The following mttoor-showori? become due during llii' 
period December iS-31 : — 

Epoch December 7, i7h. (O.M.T.), second order of 

magnitude. Principal innximum, December 8, 8h. 15m. ; 
secondary maximiiiii, December 8, ^h. 40m. 

Epoch December 7, 22h. 30m., .approx iin a tely sixth ord 
of magnitude. Principal maximum, Decembers, ih. 30m.; 
secondary maximum, December 9, ih. 40111. i 

Epoch December 13, lyh. 30m., approximately sixth 

order of magnitude. Principal maximum, December 12, 
ill.; seconclaiv maxima, December ii, 1511. 30m., and 
December 13, iih. 

ICpoch December 13, I3h. 30m., thirteenth fti'der of 

magnitude. Principal maximum, December 14, 22h. 5m. ; 
secondary maxima, December 13, 2ih. 5m., and December 
16, lyh. 30m. 

Epoch December iS, 2I1. 30m., thirty-fifth order of 

nmgnitude. Principal inaximiim, December 18, iqh. 50m. ; 
sccond.'irv maximum, December 19, yh. 40m. 

Epoch December 19, loli., .approximately fifteenth order 
of m.'ignitude Principal maximum, December 10, 
1311. 50m. ; secondary maximum, December 19, 1711. 15m. 

Epoch December 22, ih., fourth ordm* of magnitude. 
Principal maximum, Di'i ember 23, oh. 40in. ; secondary 
maximum, December 22, 2ih. 30111. 

Epoch December 23, 2h. 30m., ninlh order of magniiiide. 
Principal maximum, Decenilw‘r 24, fib. 30m. ; s^'condary 
maximum, December 24, i8h. 13m. 

Epoch December 25, 1511. 30111., approximately twentieth 
order of magnitude. Principal maxinium, December 27, 
1311. 50m. ; secondary maximum. Derembi*!* 26, 1511. 

Ivpoch December 30, oh. 3010., approximately eighU enth 
ordnr of magniliid'*. Principal maximum, December 31. 
T^h. ; secondary maxima, December 31, iih. 3omi^ and 
ii)h. 15m. 

'I'liere are reasons for believing that the total mass of a 
meteoric nuiximum may he considerably greater than is 
generally supposed. Such a mass of matter, in being 
brought to I’pst, must givp rise to currents in the iipp* 
strata of the atmosphere, ;luso currents very probably con- 
stituting what may hf* known as atmospheric depression- 
inasmuch as a column of air if thus si-t in motion will 
weigh less than when undisturbed. 

In December meteor-showers are more evenly distributed 
over the month than was ♦the case in November ; still, 
there are periods of special meteoric activity. The first 
of thesp. In intensity as well as in time, occurs on 
Decpiiiber S ; the second period, as regards intensity, is 
spread over the days Df'ccmber 22-24 ’• ^'hile the third 
period, which is comparatively weak, falls between 
Decemhor 16 and 21. Shooting'stars may be numerous on 
the night of December 31. jonn Ri Henky. 

Dublin, December 4. 


The Inheritance of Mental Characters. 

To Dr. Archdall Reid it is an ” astounding thing ” that 
I should imagine that Prof. Pearson could possibly agree 
with the interpretation I ventured to put upon his statement 
which Dr. Reid condemns as ” void of all content ” and 
” quite nonsensical.” Dr. Reid evidently, feels that my 
quotation from his attack upon Prof. Pearson was not quite 
fair, in that I omitted part of the context which he regards 
as essential. T apologise for an entirely unintentional and 
unforeseen cause of offence. As he has himself rectified this 
omission, I m.ay, I presume, talfiK'it that all is cn evidence 
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requisite to substantiate his wholesale and unqualified con- 
demnation. May I follow Dr. Reid’s example, and quoh; 
the whole of his quotation from Prof. Pojirson? — The 
sameness [in the appearance of moral and intellectual 
faculties as well as of physical characters] * surely involves 
something additional. It involves a like heritajre from 
parents. The degree of resemblance between children and 
parents for the physical characters in man may be applied 
to the degree of resemblance between children and parents 
for psychical characters. We inherit our parents' tempers, 
our parents* consciousness, shyness and ability, even as we 
inhfM*it their stature, forearm, and span.** This is the 
whole of the statement condemned. 

I gather that Dr. Reid thinks as I do, that individuals 
vary in their capacity for developing various mental 
characters such as temper, skill in mathematics, music, and 
the various uses of language, and that such capacities may 
be. and very frequently are, inherited. Physical characters, 
dilft-rent from “ eye-colour or hair texture,” but such as the 
c.ip.'icity for a high or low degree of development of the 
miiNrIes., bones, or internal organs, and including ” stature, 
fore-arm, and span ” to a consider.able <*xtent, also vary, 
ainl are* very frequently inherited. Such characters, mental or 
physical, depend upon both inborn capacity and environment 
fur development. Hoth capacity for development and en- 
vironment vary, but only the capacity for development is 
inherited. Therefore I see nothing in Prof. Pearson’s stale- 
niont which in any way warrants Dr. Reid in saying that 
it is ” utterly without significance, utterly void of all 
content.” and ” is so vague as to be quite nonsensical.” 

It is quite evident that Dr. Reid believes that Prof. 
Pearson holds that .something beyond a capacity for develop- 
nuMit. which varies in individuals, is inherited. But there 
i' nothing in the statement which implies anything of the 
kind, so it^ appears that Dr. Reid has is.sued an unqualified 
condemnation of something, with which he does not dis- 
agree, that Prof. Pearson has said, because ho does not 
agree with what he believes Prof. Pearson thinks but has 
not said. 

Now I know that there arc people who claim the peculiar 
power of knowing what others think without using any 
of the usual physical means of communication. I, unfor- 
tunately, have no such power, and I take it that there are 
in. my who, like myself, are in a less fortunate position than 
tli»- members of Dr. Reid’s audience, in who.se minds, 
Ik* tells us, no misapprehension as to his meaning arose. 
Th.' unfortunate persons who have no means, beyond 
rc.Miliifg wh.Tt has been written, of knowing what Prof. 
P«‘.irson and Dr. Ueid think, arc liable to be .s(;riously 
mi'^Ied by wh.it Dr. Reid wrote in his paper. In his 

anxiety to emphasise the great capacity possessed bv man 
for making acquirements. Dr. Reid runs perilously near to 
ignoring the facts that this general capacity is made up of 
•iirmy capaeiJes, that all these capacities are variable, and 
that the variations are heritable. Is he so annoyed with* 
Prof. Pearson for laying what he considers undue stress 
Lipon^ (he heritable part of mental characters, that his 
criticism lias gone beyond what he actually means? This is 
suggested by the manner in wliich he treats some of the 
phxsical characters in his paper. ” Hoads, hearts, lungs, 
livers, and the like are inborn and invariably present in- 
parents and olTspring. ” Certainly, but the capacity for 
(1* vt lopnu*j[it varies in different individuals and is heritable. 
For instance, the heart of one individual will react to 
fr^quonfly reopated and violent exercise by increased 
•I'liscular development, while in another it will give way 
otid dilate under precisjcly similar conditions. .So also with 
mental characters. No environment will make some men 
ninihematicians, while others will become great mathe- ' 
tiKiticians in a comparatively unfavourable environment, i 
.Much the same may be said of temper and similar ^ 
clMracters. , 

After all. it is surely the heritable part — the variations in | 
< af>aciti**s for making acquirements in various directions — j 
that really matters from the eugenic point of view. ' 

Dr. Reid fears that ” Prof. Pearson will pray ardently to ; 
h* delivered from his friends.” Unfortunately I have not I 
th slightest claim to the friendship of Prof. Peargon. I I 
iv'ithcr fear nor hope with regard to his feelings as to what j 
^ Jnserteii to make the meaning of the context clear. ' | 
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I have written about his statement. Even should he publish 
a repudiation of my interpretation in every detail, my 
position would be precisely what it is now — one of protesi 
against a wholesale, unqualified, and one might almost say 
violent condemnation without any very evident reason, a 
condemnation likely to cause misunderstandings in a subject 
in which I am particularly interested. Such methods in 
controv<*rsy can serve no useful purpose. 

(ilasgow, December 2. Ciiarlks W.xlkkr. 


On the Occurrence of Brown Cannel Coal (** Kerosene 
Shale”) with Keinschia australis in the Falkland Islands. 

A.monc;st an interesting e.xchange series of fossils sent t(» 
the National Museum, Melbourne, by the honorary curator 
' of the Falkland Islands Museum, there is a specimen of 

■ ” kerosene shale,” which, on account of its deep brown 
‘ colour, resinous lustre, and eminent conchoidal fracture, at 
' once reminded me of the oil-bearing rock of Hartley, 

J New South Wales. Upon slicing this specimen and com- 
‘ paring the structure with a slide of the Hartley rock in 
; our museum cabinet it was evident that they were practii- 
. ally identical. The Falkland Islands specimen is formeti, 

; like that of the New South Wales rock, almost entirely of 
i the small (?) thallophyte described by MM. Renault an*! 
Bertrand under the name of Rrinsrhia australis, and 
believed by them to be nearly related to the Hydro- 
dictyaceie or Volvocinece. The deep yellow coloured sacs 
arc of the same dimensions in both examples. The speciiir 
gravities of the Falkland Islands and the New Suuth Wale> 
i rocks were found to be approximately equal, being in botli 
’ cases slightly more than i. Prof. Liversidge gives that of 

■ the Hartley, New South Wales, specimen as 1*052. As 
; Liversidge points out, this rock is scarcely a shalo, since 

; the shaly .structure in hand-specimens is absent, but would 
i be more aptly termed a “ Cannel coal,” or, as suggested 
by the Rev. W. B, Clarke, ‘‘ brown cannel.” 

The Falkland Islands specimen was found near Hilt 
Cove, W’est Falkland, and 1 have since bc»n kindly 
furnished with further information as to ils occurring a 
. fair distance up several river valleys; so that this fait, 
together with its tolerably fresh appearance and «)nly 
I slightly water-worn surface, does not support the idea tliat 
it may be drifted from a great distance. There is eon- 
; siderablc probability that deposits of this “ kerosene shale ” 

I will eventually be found in situ, since the fact of a t>pit:.it 
! Glossoptcris flora occurring in East Falkland has .alreadv 
j been proved by J. Halle, the geologist to the S\v<*rlisi\ 

! Magellanic Expedition (Geol. Mag., tqoS, p. 265'. To 
quote that author’s own words : — ” Fossils, principally 
leaves of Glossoptcris, occur in many places, and it is 
evident that the whole southern part of Fast Falkland 
south of Wickham Heights belongs to the Goiidwana 
, .system.” Not only does the fossil flora correspond in this 
remarkable way with other areas of Gondwanaland, but 
amongst the brachiopods in the above collection several of 
the .Spirifers bear a close resemblance to New South Wal»'Si 
species. Frederick Cimpman. 

National Museum, Melbourne. 


Optical Projection of Figures in Full Relief. 

At the recent Glasgow Exhibition an optical illusion 
was e.xhibitod which showed very distinctly and daintil/ 
living human figures in full relief, standing upon a desk, 
on a scale of about 8 inches = 6 feet. 

The production has caused much debate in private circles, 
and I write in the hope that someone may be able to 
inform me how it was produced. 

I may say that the images were shown in ordinary 
electric light, and no optical apparatus of any description 
was visible. 

Behind the figures the wall, which was at a distance of 
about 8 inches, was covered by what seemed an ordinary 
flowered tapestry. 

The writer saw the same thing about seven years ago 
on the stage in Paris, and then, as now, the explanation 
eluded him and many of his friends. Curious. 
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THE NEW BELL-PETTIGKEW MVSEIM Oi- 
.\ArURAL HISTORY IN.-THE UNIVERSITY 
OF ST. ANOREWS. 

'VHE comparatively few specimens of natural 
^ history in the olden time were stored in the 
Library of the University or in other rooms, and 
though Dr. McVicar, the first lecturer on the sub- 
ject of natural history, commenced a new collection, 
about 1826, in the old dining hall of the United 
Colleae, the results were small. It was not until 1838, 
the date of the foundation of the 
Literary and Philosophical Society, 
that Sir David Brewster pressed for- 
ward the formation of a museum for 
the University; indeed, this was on(‘ 
of the main aims of the society. 

Under the fostering care of the dis- 
tinguished principal just mentioned, 
active progress was made, and by and 
by the Government provided a hall 
and adjoining rooms, with the neces- 
sary cases for the collections. The 
specimens have gradually accumulated 
since that date, and to such a degree 
after 1882 that the crowded condition 
of the shelves renders the museum at 
present mainly a store for the pre- 
servation rather than the exhibition 
of its contents. The need for exten- 
sion was felt as early as 18S4, when 
the architect of the 13 oard of Works 
made plans for the extension of the 
museum on the present site — plans 
which met with the approval of 
everyone in the University. These in- 
cluded an aquarium and a marine 
laboratory on the ground floor, labo- 
ratories and class-rooms over them, 
whilst another large hall and 
accessory rooms formed an extension 
of the present museum to Butts 
Wynd, these tilling up the north- 
western corner of the quadrangle. 

Unfortunately, though sympathetic, 

Mr. Gladstone’s Government could 
not afford the funds, and ever since 
the condition has been clamant. It 
is true the University might have 
provided the funds, for -it has built 
large additions in the shape of new 
class-rooms and a physical laboratory, 
and^ appropriated 5000Z. of the CaV- 
negie^ grant for endowing the 
chernical research laboratory, the 
munificent gift of Prof. Purdie. The 
department of zoology, however, had 
to wait. Thus it happened that, after 
the death of Prof. Pettigrew, his 
widow resolved to erect a memorial 
to him in the form of the spacious 
new museum at the Bute Medical 
Buildings, a site which in itself is 
full of reminiscences of the long-continued efforts of 
the deceased professor and a colleague — supported by 
the late I.ord Bute and the medical graduates of the 
University — for securing two mini mcdici at St. 
Andrews, the other three years being intended for 
Dundee. Moreover, as he was a former custodian 
of the old museum, the gift of this memorial of Prof. 
Pettigrew is peculiarly appropriate. 

Accordingly, plans of the new museum were pre- 
pared by Messrs. James Gillespie and Scott, architects, 
St. Andrews (to whom this article owes its illustra- 
tions), and the negotiations between Mrs. Pettigrew 
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I and the I niversity Court were energetically carried out 
by my colleague, Prof. Musgrovc, who, indeed, super- 
intended the operations from first to last. Now the 
entire structure has been completed and furnished 
with electric light, and the cases (jointly provided by 
Mrs. Pettigrew and the University) have been erected 
in the great hall, where the celebration banquet 
was held last September. These cases are of 

the most modern type, viz. of iron, each wall- 
case ranying a door composed of a single 
sheet of plate-glass q feet by 5 feet, larger 



Kig. I. — Front (West) of the New Bell. Pettigrew Museum. 

sheets of glass occurring in the central cases on 
the floor. 

The museum (Fig. i) faces the west, close to the 
lino of trees skirting the long walk of St. Mary’s 
College, and is appended to the Bute Medical Build- 
ings, from which access is gained by a fireproof door 
on each flat. Externally it has the botanic garden 
on three sides, and, when the approaches arc widened, 
public access from Queen^ Terrace and West Burn 
l.ane will be facilitated; yet as regards position it 
is perhaps less in the current of visitors than the old 
museum in the United College. 
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The building (Fig. i) is in the style of the English 
Renaissance, thus agreeing with the Bute Medical 
Buildings to which it is attached, and which were 
erected by Lord Bute, the same architects having 
prepared the plans. The main door faces the west 
and Queen’s Gardens, and there are two stories. At 
each end of the roof is an open stonework canopy, 
the monogram of Prof. Pettigrew and his widow 
being engraved beneath. 

The sunk floor contains long passages and spaces 
for storage and ventilation, and gives access to pipes 
and wires. The ground floor (Fig. 2) covers an area 
of about 130 feet by 75 feet, the entrance, already 
noted, being at the north-west corner, and leading to 
a vestibule, shut off by swinging and partially glazed 
doors, and a hall 65 feet long by 17 feet broad, with 
a spacious bow-window in the centre commanding 
views of the ancient halls of St. Mary’s College and 
the principal’s house, as well as the fine new Carnegie 
Library. At the eastern end of the hall are blank 
spaces which indicate where doors will in future open 
into a large lecture-theatre (not yet built). The ethno- 
logical collections will probably be placed in this hall. 
A stair leads from tltc north-western end of the hall to 
the upper floor, and in the spaces of the proj(‘cling 
tower are sinks and lavatories, 'fhe west front is 
devoted to teaching and administration, and is 



separated by a long corridor from the main Iiall of 
the museum. It contains from north to south a 
curator’s room, a class-room for jjractical zoology, 
62 feet by 17 feet, a research-room, and a professor’s 
room, near which is a turret-stair leading to the upper 
floor and to the roof. A corridor aliout 50 feet long 
and 17 feet broad extends along the southern face, 
with a spacious bow-window as in the north corridor; 
and as the botanical department adjoins and com- 
municates with its eastern end, it is probable that this 
nre.a will be devoted to the botanical collections. 

The main hall of the musr;um on this floor is 90 feet 
Tong by 40 feet broad, and it passes upward to the 
roof, th.'it large skeletons, such as those of ceta- 
ceans, may be suspended in mid-air, rings and hooks 
being fixed to the beams, whilst a belt of wood below 
the cornice giv«*s facilities for hanging pictures. The 
roof is doubly glazed, the inner layer being formed of 
muranose glass for diffusing the light, which is 
northern throughout, except at the Lateral windows of 
the (.orridors. The floor is handsomely paved with 
marble mosaic, a special gift of Mrs. Pettigrew. This 
large hall will prol)ably suffice for the mammals and 
birds, and, it m^iy be, for the reptiles. 

The upper iloor [Fig. 3) has the same general area 
as the ground floor; but, since the great hall goes to 
the roof, only the western, northern, and southern gal- 
leries arc available for, cases. The spacious western 
gallery is about 122 feet long by 28 feet broad, and 
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the inner borders of both it and the adjoining gal- 
leries are flanked by’ a series of Roman Doric 
columns, the effect of which is agreeable from all 
points of view. The entire upper floor is fireproof, 
being composed of iron and concrete with solid inte»r- 
locked maple blocks. The north and south galleries 
arc each about 70 feet long by 17 feet wide, a large 
bow-window occurring in the centre of each. 

The extensive series of spirit preparations of the 
marine invertebrates (chiefly British), the collection 
of fishes and their eggs and early stages, willl find 
space on the main part of this floor and along the 
northern corridor, but wall-cases are still re- 
quired. Table-cases now in the old museum will 
occupy much of the floor. The southern corridor, 
which communicates by a door with the Bute Medical 
Buildings and is on a level with the department of 
geology, will probably contain the larger part of the 
geological and mineralogical specimens. 

The munificence of Mrs. Pettigrew has thus solved 
(he long-continued problem of museum accommoda- 
tion, while at the same time it has produced a lasting 
memorial to a valued colleague, whose early re- 
searches on Ihc muscular fibres and nerves of the 
mammalian heart, of the muscular fibres of the 
stomach and of llu? bladder, and whose ingenious* ex- 
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periments on flight and animal locomotion are worth> 
of all praise. Indeed, as regards flight, it needed but. 
a modern petrol engine to have raised Prof. Petti- 
grew’s marvellous apparatus in the air, instead ot 
flapping along the ground under the weight of a 
heavy steam-engine. W. C. M. 


THE PRESERVATION OF THE AFRICAN 
FAUNA AND ITS RELATION TO TROPICAL 
DISEASES.^ 

vy'HEN educated opinion in Europe, especially in 
England, could take stock of the ravages of 
British and Boer hunters who were exterminating 
the wonderful mammalian fauna of South Africa, a 
movement set in in the opposite direction for plead- 
ing with the British, German, French, and Belgian 
(Governments to discourage or prohibit the destruc- 
tion of wild life in their African territories. 1 'his 
desire to preserve the fascinating aspects of wild 
nature began to’* take a more acute shape in the last 
decade of the nineteenth century, and various African 
administrators, who were naturalists as well as sports- 
men, induced their Governments to allow them to 
proclaim certain areas in Africa to be game reserves 
in which more or less complete protection was 
afforded to beasts, birds, and reptiles. The British 

1 “ Further Correspondence Relating to the Preservation of Wild Atiiinals>' 
in Africa." [Cd. 5775.] (| 1 .M. Stationery Oflice.) Price 
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Foreign Office took up the matter in the early 
’nineties, and through Sir Clement Hill and others 
jiiade arrangements with European nations for the 
institution of game regulations throughout Africa 
which might check the devastating raids of sports- 
men. The movement was accentuated by a revela- 
tion of the wonders of the equatorial East African 
fauna, which really rivalled those of Cape Colony 
and Natal in the days of Roualeyn Giordon Gumming. 

Eujppean opinion in Africa became sharply divided 
into^’o classes. There were the officials and some 
of .the missionaries who, backed by the men of science 
of Europe, thought quite as much of the natural 
wonders of these African States, and regarded them 
as being an asset of equal importance with the 
profits which might be derived by the opening up of 
the country under the energy of European planters or 
capitalists. To some of us the lion, the elephant, 
the giraffe, the eland, kudu, sable antelope, and oryx 
were quite as important subjects of the new protec- 
torates, and as deserving of reasonable protection, as 
the human inhabitants, and from an a 3 Sthctic point 
of view this argument was reasonable. On the other 
hand, the European immigrants and most of the 
natives clamoured for the right to destroy the wild 
game when and as they pleased. The Europeans, 
mdeed, were seized by a kind of lust for blood which 
distracted them a good deal from the coffee, cotton, 
sugar cane, rubber, and tobacco planting which 
>houId have occupied most of their energies. They 
could not let an elephant or a buffalo, a rhinoceros 
or a giraffe, live within thirty miles of their station. 
The natives, forbidden to kill one another any longer, 
and unable to fight with the European, wished to 
devote their warlike enterprise to the destruction of 
big game, especially as the products of the chase were 
so marketable. 

On the whole, the wishes of the official element, 
supported by the home Governments, prevailed. 
Game reserves were instituted, and to a great 
extent made valid by the application of laws. 
Highly-priced licences checked indiscriminate shoot- 
ing on the part of Europeans, while the natives were 
seldom able to obtain arms of precision necessary to 
the rai)id slaughter of game. So it was hoped in 
time a balance might be struck, and all the European 
possessibns in Africa be studded with beautiful 
Government parks and paradises, in which would be 
preserved from extinction the wonderful fauna and 
the interesting flora of the .most backward of the 
continents. In East Africa it seemed a.s if this policy 
of game preservation was a good one, even from a 
commercial point of view. The marvellous natural 
zoological gardens which it produced along the track 
of the Uganda railway brought every winter hundreds 
of well-to-do tourists, who spent much money in the 
country and amongst the natives. Then also it was 
thought that the African elephant might after all be 
harnessed to our indus|ries, or allowed to breed as a 
provider of ivory; we might domesticate the eland 
and the bush-buck, and even do for the African buffalo 
what the European colonists of tropical Asia did for 
that of India several thousand years ago. 

But at this stage — about three years ago — a new 
factor entered into the consideration of the problem. 
It was suspected that in many parts of Africa the 
existence of big game was actually prejudicial, and* 
even dangerous, to the coexistence of the human 
race, black, white, or yellow. It seemed as though 
other creatures than man and monkeys must act as 
reservoirs of micro-organisms, especially trypano- 
somes, provocative of disease. Consequently, so long 
as they coexisted with man, the various species of 
tsetse-fly, of tick, and flea, would, even if infected 
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human beings were isolated, have always the means 
of renewing their supplies of disease germs. In this 
way, epidemics of disease might be constantly re- 
newed amongst man in Africa and his domestic 
animals. Certain game reserves, such as the elephant 
marsh in the southern part of Nyasaland, became 
peculiarly obnoxious to the European settlers round 
about. They stated that the herds of buffalo and other 
game that had increased and multiplied within this 
reserve were sources from which the tsetsc-fly obtained 
at once its livelihood and its means of doing harm. 

As regards the question of the relations between the 
tsetse-fly and the big game, it has been pointed out 
in a very authoritative manner by Sir Alfred Sharpe 
and other deservedly recognised authorities in the 
field that there are numerous districts in Africa 
almost entirely without big game which, nevertheless, 
swarm with tsetse-fly to such an extent that they 
are practically uninhabitable by man. In other words, 
that the existence of buffaloes, kudus, elands, zebras,/ 
&c., is not necessary to the perpetuation of the tsetse- 
fly, which apparently finds some other creature than 
these large mammals to supply it with the blood nutri- 
ment it requires or desires. Consequently, this argu- 
ment does not hold as a justification for the extirpa- 
tion of big game. Moreover, in many parts of West 
Africa where disease-conveying species of tsetse 
(Glossina) e.xist, there is very little big game. But 
within the last twelve months or so it has been proved 
conclusively by the biologists at work in Uganda that 
the large antelopes of that country are the hosts of 
dangerous trypanosomes, amongst others, of the try- 
panosome which causes sleeping sickness; and that 
if this terrible malady is to be extirpated from the 
Uganda Protectorate, practically all the larger ante- 
lopes must go; or at any rate, that their extirpation 
inusi be carried out rigorously in those well-wooded 
regions close to water inhabited by the dangerous 
Glossina palpalis. 

Such discoveries, of course, have given great 
encouragement to that party among us specially 
represented by pioneers and colonists on the spot, 
eager for the unlimited destruction . of wild life. 
There is, indeed, need for a wise administration of 
the law in this respect, and for the Colonial Office to 
obtain and to act on the most careful scientific advice. 
The same people that wish no check to be put on 
their blood-lust in regard to the destruction of 
rhinoceroses, of giraffes, of buffaloes and elephants, 
are equally eager to shoot all striking or beautiful 
birds, especially the various forms of white heron 
(egret) and crane— fiotably the crowned crane. Now 
it has been shown that certain forms of heron, 
especially the white ones, live almost entirely on 
insects and ticks, pursuing them by the waterside 
and attaching themselves to herds of domestic cattle 
or wild game, whom they relieve of their parasitils 
and of the infesting flics. Similarly, crowned cranes, 
besides being very beautiful, are in every way the 
friend of man. They live chiefly on grasshoppers and 
locusts, they eat nothing that is of any value to man, 
and they are constantly at work destroying his 
enemies. In many regions of Africa the giraffe, the 
oryx, the elephant, rhinoceros, zebra, &c., are not in 
a position to be harbourers of trypanosomes, or if they 
are, these regions are entirely free from tsetse-flies. 

The whole question is so important to the world 
in general, both for the extirpation of disease and the 
preservation of beauty and interest in fauna and flora, 
that it would be well to hold a Brussels Con- 
ference once in five years to discuss these questions, 
in regard to the destruction of harmful insects and the 
preservation or destruction of birds and beasts. 

H. H. JOHXSTOX. 
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CONCER M\a CR f ST. 1 CRASS . ' 

T his is a good instance of a sound type of book, 
one in which the specialist seeks to interest 
accessible outsiders in the particular class of animals 
to which he has devoted himself. It sometimes 

f" 



I.— A Spider’Crab. Mnia s/pt/natio, dressed in fragments ('f weeds, 
(reduced). From “lhcLifo(»f Crustare.'i.” 

happens, indeed, that the specialist, forgetful that 
there was a rime when even he knew’ nothing of his 
“ology,” wTite.s what no one outside the cult can 
pretend to enjoy or even to understand ; or, having got 
narrowed down to a particular side of his subject, 
writes without perspective or any picturesqueness. 
But although Dr. Caiman is one of the leading lights 
on crustaceans, and has by his researches made **car- 
cinology ” (wre are instinctively sure that he hati's tht' 
word) his lasting debtor, he condescends to write so 
that any fellow can understand, and he lake> a broad 
view of his delightful subject. Wo say ’ delightful 
subject,” not lo depreciate the success which Dr. 
Caiman has achieved in WTiring so interestingly about 
crustaceans, but because it must be admitted that 
there is considerable inequality in the lilerar\ value 
of the various *fclasses of animals. Kvery zoologist 
for his own group, but there is no denying that 
crustaceans have more ” points V about them than 
brachiopods, and more ‘‘habits” than crinoids. 

Dr. Caiman knows so mucli about crustaceans that 
he imbues even familiar themes with new interest. 
'I'hus the second introductory chapter, which gives 
rtn account of the lobster, as so many teachers of i 
zoology do year after year, is enlivened by fresh 
touches. We read, for instance, of the t>rawn that 
was induced to put iron filings into its ears, with 
the result that its locomotion was seriously disturbed 
whenever a strong electro-magnet was brought into [ 
its vicinity. We are told, apropos of colour, that i 
living lobsters are occasionally found of a brilliant | 
red colour * ready boiled as it were. An account of | 
the lobster’s habits of food-testing, quoted from Dr. j 
TI. C. Williamson, strikes us as a fine piece of natural j 
history. It seems, by the way, an unnecessary con- 
descension to the laity to go on speaking of the 
gizzard as a stomach- a term which, as the author 
knows so well, is doubly misleading. 

Helped by the excellent illustrations, the reader may, 

* “The T.ifc of Criwtacea. By Dr. W. T. Caiman. Pp. xvi+23q. 
(T.onuon : Methuen and Co. Ltd., igii.) Price 6^. ! 
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with a little care, get from the third chapter a grip 
of the somew’hat intricate classilication of the fairy- 
shrimps, water-fleas, carp-licc, barnacles, opossum- 
shrimps, wood-lice, sand-hoppers, praw^ns, squillas,. 
lobsters, crabs, ^c., that are all included under the 
title Crustacea. In the next chapter, w’hich deals with 
life-histories, the author is careful to point out. 
that while tlie occurrence of a naupliiis larva 
in the life-history of, let us say, a branchiopod,. 
a copepod, an ostracod, a barnacle, uid a 
penaeid prawn is strongly suggestive m the 
iw’olution-idea, there is no reason to entertain' 
the idea that there ever was an ancestral 
type like a naiiplius, or that any ancostor.s 
of the shore-crab resembled, even remotely, 
the zoea stage with which the lifc-hi.story of 
the individual now’ begins. 

A great part of the book is devoted to a 
consideration of crustaceans in relation to- 
their habitats, a mode of treatment which lays 
emphasis on adaptations. We are taken first 
to the sea-shore, wdiore the “shifts for a 
living ” are so numerous and varied. We 
read of symmetrical hermit-crabs in water- 
logged hamhoo-stems ; of crabs that maskt'cf 
themselves with seaweeds, and w’hcn placed 
in an aquarium among sponges picked olT 
the weeds and put on sponge ; of I’rof. Gar- 
stang\s observations on the breathing of 
‘ Corystes w’hen buried in the sand, of tli(‘ 
BrithU ocypods that make a buzzing or hissing 
sound with their stridulating organ, per- 
haps, as Dr. Alcock suggested, to warn 
intruders that the burrow is already occupied; 
of the t'xtraordinary protective resemblance of Iluenia; 
of the bewildering variety of colour and colour pat- 
tern in Hippolyte; and so on through a wealth of 
fascinating illustrations. We are taken next to the 



Fig. a.— Deep-sea Hermit-crab, Parapagurtts pilost- 
tnanust sheltered by a colony of £pizoanthu.s. From 
deep water off the west of Ireland (slightly reduced). 

From “ The Life of Crustacea." , 

deep sea, and the adaptations of long, still-likc legs, 
of highly developed tactile organs, and the like are 
discussed. The discussion of luminescence is com- 
inendably cautious. Of a recently described case of 
certain deep-sea prawms which have photophores 
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j)laofd so as tg illuininalc the interior of the j^ill 
cavities, Dr. Caiman well says: “What function they 
can discharge in this position seems beyond conjec- 
ture.’' It is very interesting also to read of Platyciima 
holti, which seems to feed on the deep-sea ooze, that 
it has a coiled food-canal, a very rare condition in 
Crustacea. Another kind of interest attaches to the 
occurrence of some old-fashioned types, such as the 
Ervonidca, in the great abysses. In an equally in- 
structive manner the author deals with the crus- 
race;^is of the surface of the sea, of the fresh waters, 
and of the dry land. 

A chapter on crustaceans as parasites and mess- 
mates is full of quaint things; we read of a little 
crab, Hapalocarcinus marstipialis, in which the female 
allows herself to be imprisoned within a cage or “ gall “ 
nf living coral; of Mrlia tcssolala, which carries a 
sea-anemone in each claw and uses it as a living 
weapon ; and of the extraordinary life-histories of some 
of the parasitic forms. The contact of crustaceans 
with human life is illustrated by the palatable lobsters 
and crabs, shrimps and prawns, by the part which 
minute forms play in the economy of the sea, by the 
unique case of the species of Cyclops which is the 
intermediate host of the guinea-worm, and by borers 
like the gribble. A short account of Crustacea in the 
past completes the book, apart from useful appendices 
on collecting and on literature. 

In every respect Dr. Caiman’s book is a success; 
it is as instructive as it is interesting, as careful as 
it is picturesque. It is an admirable introduction not 
merely to Crustacea but to natural history. In con- 
nection with a second edition, we venture" to suggest 
that the author should consider the advisability of 
adding another twenty pages with tables helping t^ie 
student to identify the commoner British forms. This 
seems all the more feasible when we notice the 
numerous excellent illustrations of British forms with 
which the book is already provided. But in the 
meantime we offer the author our congratulations. 


THE NUTRITIONAL VALUE OF 
INDIVIDUAL PROTEINS. 

OW’ that the composition of the. various foodstuffs 
is becoming better known, physiologists can 
,ip|)ly themselves with renewed vigour and greater 
success to the problem of the part which each plays 
in nutrition. In this relationship most interest 
attaches to the proteins, and it is with this important 
class of substances that Dr. Osborne and Dr. Mendel 
have commenced what promises to be a most valuable 
series of researches.^ It has long been known that 
gelatin is an insufficient food, and this fits in with 
the absence of certain molecular groupings (tyrosine 
and tryptophane) from its composition. More recent 
experiments have shown that other “ irpperfect “ pro- 
teins — for instance, the zein of maize — are also im- 
perfect from the nutritional point of view. There are, 
however, great difficulties in carrying out investiga- 
tions on the effect of administering the necessary nitro- 
gen in the shape of a single protein. In order to 
eliminate individual differences . in animals, the ex- 
periments must.be numerous; but perhaps the greatest 
drawback of all is the fact that a monotonous diet in 
itself produces distaste for food, so that the experi- 
ment^ is usually brought to an end by the animals 
refusing to take what is offered them after a com- 
paratively -short period of time. 

In the present experiments rats were selected as 
the object of attack; they can be utilised in large 

1 “ Feed! nj; Experiments with Isolated Food Substances." By T. B- 
Osborne and Lafayette B. Mendel, with the cooperation of Edna L. Ferry. 
* P* 5 t* (Published by the Carnegie Institution of Washington,' xgzx.) 
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luimbors, and, being small animals, a comparatively 
limited supply of the purified protein will last a long 
time. Whether the results obtained are applic.ablc in 
all details to other animals, man included, one feels a 
little chary in deciding, the proverbial association of 
mice and men being hardly sulTicient grounds for sup- 
posing that men and rats are exactly similar in meta- 
bolic habits. Tlie rat’s span of life is much shorter 
than that of the larger animals, its first year corre- 
sponding roughly to the first Ihirly voars of a man's 
life. # 

The two American physiologists mentioned hav«.', 
however, been remarkably successful in avoiding 
the bad elTecIs of a monotonous diet ; but whether 
this w’as due to luck or to certain precautions they 
took is not quite clear from their publication. Which- 
ever explanation is the correct one, they .succeeded in 
keeping their animals alive for many months. They 
record numerous exjji rimcnts in which casein formed 
the sole nitrogenous constituent of the dietary, and 
the animals exhibited no sign of ill-health or lo.ss of/ 
weight. One animal lived for nearly a year on a 
diet in wdiich the only protein given was the glutenin 
of wheat. 

The authors direct attention to a most important 
point wdilch is frequently neglected in such experi- 
ments. The metabolism of a growing animal is . 
different story from that of the adult. This is reco.g- 
nised empirically by practical pliysicians; it is recog- 
nised in the di.scussion wdiich has taken place in the 
daily Press and elsewdicre on the nutritive value of the 
different kinds of bread. But t^e reason for such a 
belief is still in the region of the unknowai. Wo have 
no certain knowledge of what are the* food con- 
stituents, no doubt prc.scnt in quite small quantities, 
which are of special value in stimulating growth in 
young animals. Drs. Osborne and Mendel quiti* 
clearly sec the problem, but so far they have not 
solved it. Casein, the protein selected for their most 
numerous experiments, is the principal protein of 
milk, the most important of the foods taken by the 
young; and yet they found that this dietary, giv»n 
to young rats, maintaini^d their w’^eight, but led To 
little or no growth. 

If w'c believe the exaggerated statements in the ad- 
vcrti.scment.s of foods consisting of this protein fnvd 
more or less completely from the other constituents 
jf milk, we should be led to think them extremely 
valuable^, substitutes for the untreated article. Prac- 
tical experience has showm that this is not the case, 
and the careful experiments which have prompted 
these remarks have the most important prarticril 
outcome in showing the danger of tampering with 
this essential article in the dietary of infants. Any 
attempt to “purify” it by removing constituents 
which are quite as important as (ho protein, and may 
l>e, from the health and growth point of view, even 
more important, is fraught w’ith peril to the public. 

W. D. H. 

.WXrrEh'SARY MEETING OF '^HE ROYAI. 
SOCIETY 

T he anniv(‘rsary meeting of the Royal Society was 
held on November 30, w'hen the report of the 
council was read and Sir .\rchibald Geikic delivered 
his presidential address. In the evening the anniv« r- 
sary dinner was given in the Hotel Mclropole, and 
the* speakers included Lord Justice Buckley, who 
proposed the toast of the Royal Society, Lord .Mver- 
stone (Lord, Chief Justice), the Lord Mayor, and Dr. 
.A..W. Ward (president of the British .Veademy). 

In response to an appeal from the council for funds 
for the construction of additional buildings for .ad- 
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mitiistrative and other purposes, that arc required to 
jneet the rapid extension of the work of the NationaJ 
Physical Laboratory, and for alterations needed to 
enable the testing work now carried on at Kew to be 
removed to Bushy, tlie Treasury has signified “that 
in addition to the sum of 5000Z. inserted in the Esti- 
mates for the current year, My Lords will be prepared 
10 ask Parliament to vote two further instalments of 
the same amount in 1912-13 and 1913-14, on the 
understanding that the whole scheme will be com- 
pleted |^vith this assistance.’* Plans for the buildings 
have accordingly been prepared, and their erection will 
be proceeded with at an early date. 

At the request of the touncil, the Admiralty placed 
the services of II.M.S. Encounter at the disposal of 
the observers sent out by the Joint Permanent Eclipse 
Committee to observe the solar eclipse of April 28, 
1911, and Captain Colomb and his ofliccrs and men 
rendered very efficient assistance to the work. The 
weather conditions were not very favourable, and 
two minutes of the 217 seconds of totality were lost. 
Under these adverse conditions one fairly good photo- 
graph was secured by the 3-foot coronograph with the 
Abney 4-inch lens of 33 inches focal lenglh. With the 
siiort focus prismatic camera the whole hydrogen 
series from II.. to IL was secured at the beginning 
oi the second “ flash,’’ and, although not adding much 
to previous knowledge, this is the first time H« has 
been photographed at an eclipse. 

Satisfaction was expressed by the council at the 
consent of Sir Joseph Larmor to be nominated for the 
office of senior secreinry of the society for another 
year in view of the detailed preparations for the cele- 
bration of the society’s 250th anniversary next year. 
A minute of the council states that “it is desirable 
th^ the secretaries be not so re-elected as to hold 
< >11106 for a period exceeding ten successive years,’’ 
and under this rule Sir Joseph Larmor w’ould’in the 
ordinary course have retired on November 30. The 
council expreSvSed the bpinion, however, that on 
account of the celebration next year it would be detri- 
mental to lose the advantage of the senior secretary’s 
long experience and intimate knowledge of the work 
of fjio society, while at the same time the task of his 
successor would be made unduly onerous. This 
opinion was confirmed by the rc-election of Sir Joseph 
Larmor as secretary at the anniversary meeting on 
November 30. " ^ 

After referring to the losses by death which thP 
society had suffered during the past year, tHe presi- 
dent directed attention to some points in the council’s 
report not mentioned above and to the scientific work 
)f the medallists. Subjoined are some extracts from 
the address : — 

Presidential Address. 

In my address last year I adverted to the history of 
S' isniological observation in this country and to the part 
taken in the development of this branch of observational, 
science by our associate, Dr. Milne. 1 expressed the hope 
that means might be found to place his important service 
on a more permanent footing, with an enlarged staff and 
rnorv generous ^financial aid. Though no important 
advanc'r has yet been made towards the realisation of this 
hope, the subject has not been lost sight of, and at least 
one usrfni step has been taken in the more complete equip- 
ment of Eskdalemuir Observatory as a seismological 
station. 'J'here are now installed there the complete 
Galitzin .apparatus and the twin Milne apparatus, which 
record photographically, and also the Wiecherl and the 
Omori instruments,' tlie observations of which are recorded 
on smok'nl paper. To Prof. Schuster we are indebted for 
his generosity in presenting the Galitzin apparatus. The 
various instruments, when completely put into working 
order, will supply valuable material fp** a comparison of 
results, .und will provide an iniporlanf addition to the net- 
work of seismological statiohs in this country. The add!- 
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tion of this seismological work to the other Julies of the 
superintendent of the Hskdalemuir Observatory has shown 
that an Increase of the staff under his supervision is 
imperatively required. The Gasriot Committee, after a full 
consideration of the subject, has recommended that a grant 
in aid for a limited period should be made by the Royal 
Society, and the council, approving of the proposal, has 
granted a'' sum of 450/. for the purpose of supplying an 
additional observer for two years, after which some other 
more permanent arrangement must be provided. In the 
meantime, the council has been gratified by the gift of 
200/. from Mr. Matthew Gray for the purpose of assisting 
the progress of seismology at Eskdalcmuir." 

Fellows are aware that for many years past the society 
has been conducting researches into the cause and prophy- 
lactic treatment of tropical diseases, and that these re- 
searches are still in progress. Much information has been 
collected ; and it is satisfactory to know that, since steps 
have been taken to remove the native population from the 
fly-belts, the areas affected by one of the most terrible of 
tliesc maladies, sleeping sickness, have been considerably 
ri?stricted. But much remains to be accomplished before 
the knowledge of the subject can be made as complete as 
it should be. As will be seen from the report of the 
council, the investigation is now about to be extended far 
beyond the bounds originally contemplated. It has been 
plausibly suggested that sleeping sickness may be trans- 
mitted from other sources than infected human beings, and 
the question arises whether the wild animals of tropical 
Africa may possibly supply the trypanosomes of •that 
disease. Accordingly, at the request of the Colonial 
Ollice, the Royal Society has organised and despatched a 
now commis.sion, under the directorship of Sir D.aviil 
Bruce, for the purpose of studying on, the spot what may 
be the relation of the native fauna of Nynsaland and other 
parts of Africa to the spread of human trypanosomiasis, 
and what trypanosome diseases may affect the domestic 
animals of that region. The composition of the staff has 
been carefully considered with a view to .secure adequate 
attention to each of the various branches of investigation 
that are embraced in the wide inquiry which is projected. 
It is interesting to know that Lady Bruce, who has all 
long been one of the most efficient observers in Africa, 
again accompanies her husband on this fresh expedition. 
I may add that she is not the only lady engaged under 
our auspices in Africa; Miss Robertson, who has had 
considerable experience in the study of trypanosomes, has 
volunteered her services in Uganda, and is now at the 
Mpumu laboratory tracking the development and trans- 
mission of the organisms to which trypanosomiasis is due. 

The “ Catalogue of Scientific Literature for the Nine- 
teenth Century,’* on which the committee of the Royal 
Society has now been engaged for more than fifty years, 
is speedily approaching completion. The material for the 
final part (1883-1900) of the general catalogue, which is 
classified under authors* names, has been collected and 
sorted, and is nearly ready to pass through the press. Of 
the subject-indexes of scientific papers for the nineteenth 
I century, two volumes, pure mathematics and mechanics, 
have been published; and the index for physics, in two 
volumes, is well under way. While the committee does 
not claim perfection in detail for the classification of the 
subject-matter of those sciences, and while it is aware 
that the arrangement of so great a mass of miiterial which 
must he condemsed into .small space will always be liable 
to technical criticism in details, it nevertheless believes that 
no person who in future shall set about a general investi- 
gation or an historical survey in any department of one 
of these sciences can afford to neglect consultation of this 
index. It was felt to be worth while by so great a man 
as Thomas Young, a hundred years ago, to devote a large 
amount of time to the compilation of a classified index of 
the literature of natural philosophy up to that date, when 
the achievement was just within the range of private 
enterprise. The immense volume of the scientific litera- 
ture of the last century could have been digesfr?d only by 
some corporate organisation ; and the whole scientific 
world has signified in advance its obligation to the com- 
mittee of the society and to the generous benefactors 
who have assisted the society in the work when its own 
funds had been depleted by undertaking the continuation 
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of the same .work in the twentieth century as the “ Inter- 
national Catalogue of Scientific Literature.’* 

Having gone to so much trouble and expense in the 
preparation of the materials for these subject-indexes, the 
society is natutally desirous to see that the results become 
accessible to the scientific public, for whose use the 
volumes are intended. All the funds which the Royal 
Society can possibly devote to this work are necessary 
for its completion ; thus there can be no question of free 
exchange, as was the case with the earlier volumes, how- 
ever much the Royal Society might desire it. But, as the 
fellows are already aware, the Cambridjge University Press 
has consented to undertake the entire risk of printing and 
publication, and has agreed to sell the volumes at a very 
moderate price. We are informed that the volumes of the 
index already issued have, for some reason, not yet 
attracted the attention among universities and public 
libraries that was confidently anticipated. 1 have therefore 
thought it desirable to bring this matter to notice to-day. 

On July 15 of next year the Royal Society will have 
lived for exactly two centuries and a half. Looking back 
upon this long career, and considering the friendly rela- 
tions which the society has for generations maintained with 
the men of science in all quarters of the globe, the presi- 
dent and council have thought that the occasion will be 
one which ought not to be passed over in silence, but which 
deserves to b(^ marked in some worthy way. '1‘hey have 
accordingly decided to invite the chief universities, 
.academies, scientific societies, and other institutions in this 
cout^ry, in our colonial dominions, and abroad, to send 
delegates hither to join with us in celebrating our 250th 
birthday. The invitations will be issued next month, so 
as to allow ample time for the selection and the arrange- 
ments of the delegates and for our own preparations here. 
Our patron, his Majesty the King, has been pleased to 
signify his appreciation of the importance of our proposed 
celebration. Though the details of the function have not 
yet been settled, it is thought that the first reception and 
welcoming of our guests should be held in our own rooms, 
which, with their portraits and other memorials of our 
past, will doubtle.ss be of interest to the visitors. For the 
banquet, at which the fellows and their guests will dine 
together, we hope to enjoy the use of a large hall specially 
lent to us for the occasion. Considering the early associa- 
tion of the Royal Society with Gresham College and the 
Cifyi we trust that some opportunity will be afforded to us 
of renewing that intercourse, and thus of allowing our 
delegates to partake of the well-known hospitality of 
London. There will doubtless be a good deal of private 
hospitality. Of course, every facility will be arranged for 
our guests to see public buildings, museums, libraries, and 
other objects of interest. At the end of the function in 
London, the delegates may not improbably be invited to 
visit the Universities of Oxford and Cambridge. 

As a permanent memento of the occasion, the council 
has decided to reproduce in facsimile the pages of the 
charter-book, containing the signatures of the fellows from 
that of th(! founder, Charles II., down to the present day. 
This interesting Volume is now in course of preparation at 
the Oxford University Press. It has also been arranged to 
issue a new edition of the society’s “ Record,” in great 
part rewritten, closely revised, and brought up to date. 
This volume is also in progress. 

MEDALLISTS, igii. 

Thb Copley Medal. 

The Copley medal is this year awarded to Sir George 
Howard^ Darwin, for his long series of researches on tidal 
theory, including its bearing on the physical constitution of 
the earth and on problems of evolution in the planetary 
system. 

As regards the actual oceanic tides, he has perfected the 
method of harmonic analysis initiated by Lord Kelvin, and 
has greatly promoted its practical application by the inven- 
tion of simplified methods of ascertaining the tidal constants 
of a port from the observations and of framing tide-tables. 
In another series of researches the tides of a solid planet 
of slightly viscous material are investigated, including the 
consequent secular changes in the motion of the planet and 
of the tide-generating satellite. He traced from this point 
of view the past history of the earth and moon, and was 
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led to the now celebrated hypothesis that the latter ];>ody 
originated by fission from its primary when in a molten 
state. 

He has further studied in great detail the classical 
problem as to the possible figures of equilibrium of' a 
rotating mass of liquid and their respective stabilities, 
which has engaged in succession the attention of Mac- 
laurin, Jacobi, Kelvin, and Poincar6. The difficult theory 
of a binary system composed of two liquid masses revolving 
in relative equilibrium, now known as Roche’s problem, 
has been greatly develope?d and extended by him. Such 
investigations have, of course, an important bearing on the 
theory of the evolution of the earth-moon system already 
referred to. 

The above is a. mere summary of the main lines of Sir 
George Darwin’s .activity. There are, in addition, a 
numl>er of highly important memoirs on more or less 
cognate subjects. For example, in dealing with the ques- 
tion as to the degree of rigidity of the earth as it now 
exists, he has treated it from various points of view ; he 
h.as considered the theory of the long-period tides, and the 
stresses produced in the interior by the weight of continents 
and mountain chains. Mention should also be made oi. 
remarkable papers on the history of meteoric swarms, ana 
(in the domain of the more cla.ssical astronomy) on periodic 
orbits. 

Royal Medals. 

'I'he assent of his Majesty the King has been signified 
to the following awards of the two Royal medals : — 

The Royal medal on the physical side was assigned to 
Prof. George Chrystal, of Edinburgh University, on 
account of his contributions to mathematical and physical 
.science, especially, of late years, to the study-* of seiches on 
lakes. Conspicuous in his early years as one of Clerk 
Maxwell’s principal lieutenants, it* is to him that we owe 
the experimental proof of the extreme precision of Ohm’s 
law of electric conduction (Brit. Assoc. Report, 1876). His 
memoir on the differential telephone (Trans. Roy. Soc. 
Edit)., 1880) was a notable early extension of the theory 
and practice of Maxwell’s principles as regards inductances, 
now become more familiar when power transmission, as 
well as telephonic intercourse, proceeds by use of alter- 
nating currents. His duties as a teacher of mathematics 
led to the “Treatise on Algebra,” which, besides being a 
book of original vein, was the earliest systematic exposi- 
tion in our language of the more rigorous methods 
demanded in recent times in algebraic analysis. But this 
purely mental discipline, and its continuation in various 
memoirs on abstract mathematics, could not wholly occupy 
a mind trained origfnally in the school of physicaP science. 
Of late years Prof. Chrystal had b(;tMi engaged with great 
success in a most interesting subject of research, in the 
theory and the observation of the free persisting oscilLa- 
tions of level in lakes, first observed and analysed by Ford 
on the Lake of Geneva. 

At the moment when the council was .adjudicating this 
medal it was unaware that the illustrious mathematician 
at F.dinburgh was then lying on his death-bed. He had 
been in failing health for some time, but the latest news 
was more favourable. The end came, however, before he 
could learn that a Royal medal had been assigned to him. 
In thes^ circumstances it was felt that the award should 
not be cancelled, but that the medal should be transmitted 
to his family as a visible token of the admiration with 
which the Royal Society regards his life-work. On appeal- 
ing for the sanction of the Royal donor of the medal, his 
Majesty wjis pleased to approve of our-woposal, and to 
.add an expression of his condolence ; “ The King trusts 
that you will be so good as to convey to the family the 
assur.ance of his Majesty’s sincere sympathy in the terrible 
loss that they have sustained, through which so dis- 
tinguished a career has been brought to a close.” Those 
who had personal acquaintance with Prof. Chr5^stal mourn 
the extinction of a life full of charm and brightness. 

'The Royal medal qa the biological side has been 
awarded to William Maddock Bayliss, F.R.S. During the 
last twenty-five years the part taken by Dr. Bayliss in the 
advancement of ffhysiology has perhaps been unequalled by 
any other physiologist in this country. His work has 
ranged over a wide field. In his earlier papers dealing 
with the electrical phenomena associated with the excita- 
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torv state in glands and contractile tissues, he brought 
lorward results which were, at the time, entirely novel, 
and have formed the basis of all subsequent investigations. 
His paper with Starling on the electrical phenomena of the 
inammalian heart was the first to give the correct form of 
the normal variation, as confirmed by later investigations 
with the string galvanometer. 

Another subject which has engaged his attention at 
intervals during the whole of his career has been the ques- 
tion of the innervation of the blood-vessels. A third group 
iif researches is represented by those on the innervation, 
intrinsic and extrinsic, of the intestines. A fourth group 
of papers deals with the mech.'inism of the pancreatic 
•secretion. These researches, which by themselves would 
1 - suiBcient to justify the award of the Royal medal, were 
also carried out in partnership with his colleague, Prof. 
Starling. The discovery of secretin afforded for the first 
rime a convenient and easy method of obtaining pancreatic 
juice in large quantities. The investigation of the properties 
of pancreatic juice and of the actuation of its chief proteo- 
lytic ferment by another ferment, enterokinase, secreted by 
the intestinal mucous membrane, has led Bayliss to a 
further series of researches on the mode of action of 
eiuymcs and on the closely related questions with regard 
to the nature of colloidal solutions. The value of this 
work has been universally recognised. 

Davy Medal. 

The Davy medal is this year assigned to Prof. Henry 
Ldward Armstrong, F.R.S., on account of his researches 
in organic and in general chemistry. 

For many years he has been engaged, partly alone and 
partly in collaboration with many of his students and 
others, in the investigation of a number of important 
problems in organic chemistry. His scries of memoirs on 
the terpenes, on the chemical and physical relationships 
which obtain among the isomer[des of the naphthalene and 
the benzene series, and on physiological chemistry, have 
f^stablishcd a strong claim for recognition. 

In addition to his direct scientific work, he has taken 
an active part in the discussion and criticism of current 
theories, and has put forward views on chemical change 
and on other subjects which have suggested fruitful lines 
of inquiry. Gifted with a scientific imagination, interested 
in the work of others, exceptionally well informed as to 
recent progress, not only in chemistry, but also in cognate 
&cience.s, he has had a stimulating effect on his fellow 
I'hemists, and has done much to bring together for their 
mutual benefit the workers in different fields. 

Hughes Medal. 

The Hughes medal has been assigned to Charles Thom- 
son Rees Wilson, F.R.S., in recognition of the value of his 
contributions to our knowledge of the nuclei produced in 
dust-free gases, and of his investigations upon the nature 
and properties of ions in gases. Following up the well- 
known work of Aitken on dust nuclei, Mr. Wilson devised 
a special apparatus for producing a sudden cooling of a 
gas saturated with water vapour. After completely free- 
ing the gas from dust particles he found that water was 
I'ondensed on a few nuclei after an expansion of volume 
greater than 1*25, and that a dense cloud was formed when 
it exceeded 1*38. This w^ork was in progress at the time 
of the discovery of X-rays. He immediately tried the effect 
of passing this radiation through the gas in the expansion 
chamber, and found that a dense cloud of fine water drops 
was produced for all expansions greater than 1-25. In this 
way he showed that the charged ions produced in gases by 
the X-rays became nuclei for the condensation of water at 
a definite supersaturation. 

This condensation property of ions, discovered by Wilson, 
was utilised by Sir J. J. Thomson to count the number of 
ions present, and to determine that fundamental electrical 
unit, the charge carried by an ion in gases. Recently Mr. 
Wilson has perfected the expansjon method to detect the 

Ifecis of individual a and particles. 

A further study by this extraordinarily delicate method ■ 
promises not only to afford a practical fneans of counting | 
the a and 0 particles in a gas, but also to throw light - 
upon some of the more important and recondite effects pro- | 
duerd by the passage of different types of ionising radiation. | 
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, NOTES. 

The Birstall Urban District Council initiated about 
twelve months ago a movement to commemorate, in his 
native town of Birstall, the distinguished philosopher and 
man of science Dr. Joseph Priestley, the discoverer of 
oxygen. The town of Birstall, which is the birthplace of 
other distinguished men and women, including Margetson, 
Primate of Ireland, Curwen, of tonic sol-fa fame, and 
others, was a fitting birthplace for a man of clear vision, 
cool thought, and high speculation such as Priestley. 
Backed by the high Adwalton Moor on the north and north- 
east, the Priestley homestead of Fieldhead looked out on 
a fine panorama, with Castle Hill, Huddersfield, and 
smaller Yorkshire towns rising high on either side of 
Batley and the stretch beyond. For many years tlie in- 
habitants of Birstall have been desirous that something 
should be done to express by permanent memorial the 
town’s pride in her illustrious son, and the present move- 
ment is the outcome. It is proposed to erect a life-size 
figure of Dr. Priestley on a handsome pedestal, to be placed 
I in the most prominent position in the large market-place. 
For this purpose loooz. is required, and already about 450/. 
has been secured ; but the local committee is now desirous 
of appealing to a wider public, and especially to all 
interested in the various branches of chemistry. > The 
London City and Midland Bank, Batley, are the bankers 
of the “ Priestley ’* Fund. 

On Tuesday, December 5, a deputation of aeroplane and 
aeromotor manufacturers, with representatives from the 
Royal Aero Club and the Aeronautical Society, waitrd on 
Colonel Seely in connection witlv the proposed Military 
Aeroplane Competition, 'fhe deputation, which was intro- 
duced by Sir Chas. D. Rose, asked for imm^'diato con- 
ditional orders so that manufacturers might have some 
guarantee of return for the outlay nreessary for •■ntering 
the competition, pointing out that they, representing a 
struggling and unsupported industry, were asked to compete 
against flourishing and State-aided industrie.s from abfoad 
in an international competition. Colonel Seely in his reply 
stated that, with the exception of the principal prize, not all 
the prizes would be open to the world, and intimated that 
some orders would be given before the competition. lie 
further said that the answer to the question whether orders 
would be given for all machines pa-ssing the tests would be 
found in the specification for machines and the rules of the? 
competition, which would be published in about a fort- 
night’s time, and that it was the intention that aeroplanes 
selected for Government service, which would not be con- 
fined to one type, should be manufactured in this country 
by the civil industry and not in Government factories. He 
intimated that large orders would be given for the chosen 
machines, and that if the consensus of the manufacturers’ 
opinion was against holding the competition early in the 
summer (June) he would see that recommendations to that 
effect were made in the proper quarter. The deputation 
subsequently decided to forward a resolution . that it would 
be in the best interests of the competititm to postpone it 
until September. 

An interesting demonstration in connection with electro- 
chemical culture will be given on Saturday, December 9, at 
4 o’clock, at the Royal Botanic Society’s Gardens in 
Regent’s Park, when practical demonstrations will be made 
with an electric apparatus to show the effect of electricity 
on the germination of seeds. 

The Physical Society’s annual exhibition, which is to 
be held on Tuesday, Deceniber 19, at the Imperial College 
of Science, South Kensington, will be op^n in both the 
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afternoon (from 3 to 6 p.m.) and in the evening (from 7 to 
10 p.m.). The Hon. R. J. Strutt, F.R.S., will give a 
discourse at 4.30, and again at 8 p.m., on “ Electric Dis- 
charge and the Luminosity which survives it.** About 
thirty firms will exhibit apparatus. 

We regret to see announced the death, on November 23, 
of Mr. Arthur Cottam, at seventy-five years of age. 
Employed as an official in a Government department 
during a great part of his life, he was an enthusiastic 
amateur astronomer. lie was elected a fellow of the 
Royal Astronomical Society so far back as 1S62, and was 
one of the original members of the British Astronomical 
Association, being its secretary from its foundation in i8qo 
to 1892, ^hen he resigned owing to increasing pressure 
of official duties. In 1898 he became director of the Jupiter 
section of the association, an office which he retained until 
1903. Mr. Cottam is best known by an excellent star 
atlas, “ Charts of the Constellations,’* which he published 
/n 1889. These charts show all stars down to about the 
6-5 magnitude, from the North Pole to between 33® and i 
40® of south declination, for the epoch 1.890. Originally | 
firojected as companions to Wcbb*s “ Celestial Objects ’* 
and Smyth’s “ Bedford Catalogue,** their scope was con- 
siderably enlarged, and they show many original features. 
Each map usually gives one constellation only with the 
region around it, and the brighter stars have much larger 
discs than usually given, so that the leading stars in the 
maps arc those which catch the eye by their brightness in 
the heavens. 

In Dic-Woche of November 25 we find an article on the 
Middle European earthquake of November 16. It describes 
the districts which were most disturbed, the one most 
strongly sh.aken being that of the northern Alps. The 
central earthquake station in Strassburg places the origin 
to the south-east of Lake Constance. From time observa- 
tions the epicentral area lies in 47 degrees north latitude 
and 10*30 east longitude. But before anything definite can 
be said as to this and other nuitters connected with earth- 
quake, it is necessary to wait for reports from other 
stations. In tho article reference is m«ade to the geological 
character of the northern Alps and the Rhine Valley, the 
numerous faults which occur, and the relationship of these 
to tectonic earthquakes. 

l^ROF. W. C. BrScgbr (Christiania), Geh. Rath Prof, 
'r. Curtius (Berlin), Prof. P. A. Guye (Genev.a), and Geh. 
Regiersrung Rath Prof. H. Rubens (Berlin), have been 
elected honorary members of the Royal Institution. Dr. 
W. Bateson, F.R..S., has been appointed Fullerian pro- 
fessor of physiology for a term of three years. .\t a meet- 
ing of the managers of the institution on December 4 the 
following resolution was passed unanimously : — “ That the 
managers offer their special thanks to the Fullerian pro- 
fessor of chemistry for his munificent gift to the institution 
in the decoration and furnishing of the lecture a)om, and 
at the same time they wish to express their high apprecia- 
tion of the occasion upon which it has been made, namely, 
in commemoration of his having, on October 22, 1911, 
occupied the chair of chemistry as long as it was held by 
Faraday.** 

The following are among the. lecture arrangements at 
the Royal Institution before Easter l—Dr. P. Chalmers 
Mitchell, a Christmas course of six illustrated lecture.^ on 
the childhood* of animals, adapted to a juvenile auditory: 
(i) “ Introductory ’* ;u (2) “The Duration of Youth**; 
(3) “ Colours and l^tterns of Young Animals ** ; (4) 

“ Young Animals at Home ** ; (5) “ The Feeding of Young 
Animals**; (6) “The Play of Young Animals.’* Dr. W. 
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Bateson, six lectures on the study of genetics ; Prof. E. G. 
Coker, two lectures on optical determination of stixss and 
some applications to engineering prol^^ms ; Dr. T. Rice 
Holmes, three lectures on ancient Bntain ; Prof. .A. \V. 
Bickerton, two lectures on the new astronomy ; Prof. A, M. 
Worthington, two experimentally illustrated lectures on 
the phenomena of spl.a$hes ; Mr. F. A. Dixey, two lectures 
on dimorphism in butterflies: (1) “ Seasonal Dimorphism,*’ 
(2) “Sexual Dimorphism’’; the Rev. John Roscoe, two 
lectures on the Banyoro : a pastoral people of Uganda : 

\ (1) “The Milk Customs,’’ (2) “Birth and Death 
Customs**; Sir J. J. Thomson, six lectures on molecular 
physics. The Friday evening meetings will commence on 
January 19, when Sir James Dewar will deliver a discourse 
on heat problems. Succeeding discourses will probably be 
given by Prof. Bertram Hopkinson, Dr. J. Mackenzie 
Davidson, Dr. J. .\. blacker, the Rt. Hon. Sir John H. A. 
M.acDonald, Mr. G. K. B. Elphinstone, Dr. W. J. S. 
T.ockycr, Mr. F. Soddy, Prof. D’Arev \V. 'Thompson, Sir 
J. J. Thomson, and other gentlemen. 

The Lord Mayor will preside at the sixth annual me«*t- 
ing of the National League for Physical Education and 
Improvement, to be held at the Mansion House to-morrow, 
December 8, at 3.30 p.m. The meeting will be addressed 
by .Sir Archibald Geikie, president of the Royal Society ; 
the Lady St. Davids; Dr. Christopher Addison, M.P. (on 
legislation and public health) ; Prof. Bostock Hill, county 
medical officer of health for Warwickshire (on the 
organisation of a National Hf'alth Week) ; Mr. Henry 
Jephson, and others. Among those who h.ave promised to 
attend are Sir Lauder Brunton, Sir John 'lAveedy, Sir 
Wiliam Church, Sir Edward Brabrook, Muriel Viscountess 
Hclmsley, Lieut.-Gcneral Sir Robert Baden-Powcll, 
Admiral the Hon. Sir E. Fremantle, and .Archdeacon 
Sinclair. 

A SPECIAL weights and measures committee of the 
Central Chamber of Agriculture recommended recently that 
agricultural produce should be sold by weight. It re- 

I ported that suitable weights were the lb., the cental 
(100 lb.), and the short ton of 2000 lb. Dealing with this 
suggestion in a circular, which has been distributed, the 
Decimal Association points out that ||dvocates of the metric 
system offer a soluLif>n of the difficulty by proposing that 
farmers should urge the compulsory introduction of the 
metric system into this country. Less disturbance would 
result from the adoption of the metric system than would 
follow the introduction of the crMilal and short ton, for the 
reason that the larger measures of the me*lric system differ 
but little from the cwt. and ton. The increase of the lb. 
by about lo per cent, to make it equal to the half-kilo 
would lead to a metric cental of 110 lb. (100 metric 
pound.s), and a ton of 2000 metric pounds equal to 2204 
present lbs. Our Consul at Copenhagen reports that the 
Metric System Act, which will come into force next .April, 
was passed by the Danish Uppt'i* and Lower Houses, in 
both of which the majority are agriculturists. 

By the authority of the Dominion Government, the 
director of the Canadian .Meteorological .Service, has estab- 
lished a departinefit of physics in connection with the 
Central Office at Toronto. Mr. John Patterson has been 
placed in charge of this new department; and it is pro- 
posed to carry on research work in atmospheric electricity, 
solar radiation, ionisation, and the e.xploration of the upper 
atmosphere. A kite station has been equipped near the 
magnetic observatory some fourteen miles frorA 'Foronto, 
and good results arc being obtained. Since February last 
registering balloons carrying the Dines meteorograph h.ave 
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been sent off with rejjularity on the international days, 
and bl|^$ixteen balloons liberated, eight have been returned 
to the Central 0 ^.e with good records. In comparison 
with the results tXtained in Europe, the percentage of 
successful' ascents may be regarded as very encouraging. 
The heights reached have varied from 11*2 to 23*2 kilo> 
metres. The isothermal layer has been found at an 
average height of 13 kilometres. The lowest temperature 
recorded was *^70® C. at 15 kilometres on July 5, and the 
highest altitude reached was 23-2 kilornetre-j on Sep- 
tember 9, when the lowest temperature, — 55-5° C., was 
recorded at 14 kilometres. 

’ The premises of the Institute of Chemistry, the lease of 
which will expire shortly, and cannot be renewed, have 
become inadequate for the increasing activities of the 
institute. To carry on the work, the council of the insti- 
tute requires new buildings, which should include more 
commodious Ipieeting rooms, library, laboratories, examina- 
tion rooms, and offices. It is proposed to begin the pre- 
paration of-^lans next year, and it is estimated that the 
necessary building and fittings will cosj;. about 15,000!. An 
appeal has been made to fellows and associates of the 
institute, which has already resulted in the receipt of con- 
tributions and promises amounting to more than Soool. 
With more than half of the required sum assured, it may 
be confidently hoped that the appeal will result in the 
completion of the necessary amount at an early date. It 
is gratifying to notice that the preliminary list of con- 
tributions includes the names of some of the great city 
companies and of business firms not directly connected with 
the institute. Contributions may be forwarded to the 
president. Dr. G. T. Beilby, F.R.S., at 30 Bloomsbury 
Square, London, W.C., or may be sent direct to the account 
of the Institute of Chemistry (Buildings Fund) with the 
London County and Westminster Bank, 214 High llolborn, 
London. 

The annual meeting of the American Association for the 
.Advancement of Science will be held this year in Wash- 
ington on. December 27-30. The retiring president. Dr. 
A. A. Michelson, will, on the evening of December 27, 
introduce the new president. Dr. C. E. Bessey, of the 
University of Nebrasl||, and afterwards deliver his address 
on “ Recent Progress in Spectroscopic Methods.** On 
December 27 the presidential addresses in the seSions will 
be : — the resins and their chemical relations to the terpenes, 
Mr. Frankforter ; adaptation, Mr. Reighard ; some current 
conceptions of the germ plasm, Mr. Harper. On 
December 28 : — work of the electrical division of the 
Bureau of Standards, Mr. Rosa ; aerial engineering, Mr. 
Rotch ; the teaching of general courses in science, Mr. Hill. 
On December 29 : — on the foundations of the theory of 
linear integral equations, Mr. Moore ; the independence of 
the culture of the American Indian, Mr. Dixon ; the cause 
of higli prices, Mr. Burton. The presidents of the sections 
for the ensuing year are as follows : — A, Mathematics and 
Astronomy, E. B. Frost, Yerkes Observatory ; B, Physics, 
R. A. Millikan, University of Chicago ; C, Chem- 
istry, F. K. Cameron, U.S. Department of Agriculture, 
Washington, D.C. ; D, Mechanical Science and Engineer- 
ing, C. S. Howe, Case School of Applied Science, Cleve- 
land, Ohio ; E, Geology and Geography, B. Shimek, State 
University of Iowa ; F, Zoology, H. F. Sachtrieb, Uni- 
versity of Minnesota ; G, Botany, F. C. Newcombe, Uni- 
versity of Michigan ; H, Anthropology and Psychology, 
G. T. Ladd, Yale University; I, Social and Economic 
Science, J. Pease Norton, Yale University; K, Physiology 
and Experimental Medicine, W. T. Porter, Harvard 
Medical School, Boston ; L, Education, E. L. Thorndike, 
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V Columbia University. Thirty scientific and other learned 
j societies have indicated their intention to meet at Wash- 
, ington on the same dates in ' affiliation with the American 
; Association for the Advancement, of Science. The per- 
manent secretary of the association is Dr. L. O. Howard, 
Smithsonian Institution, Washington, D.C. 

The twentieth report of the Board of Health on Leprosy 
. in New South Wales for the year 1910 (dated July 31, 

I 1911) states that nineteen lepers remained ' under deten- 
tion at the lazaret, and that five new cases, were reported 
in 1910. The histories of these new cases are detailed, 
together with surveys of the white patients remaining under 
treatment. Nine excellent plates of the condition of some 
of the lepers are appended. 

In The Quarterly Journal of Experim^ffital Physiology 
for October (iv.. No. 3) Messrs. Vernon and Stolz discuss 
the influence of forced breathing and of oxygen on athletic 
performance. It is well known that several deep inspira- 
tions enable the breath to be held for a longer period than 
; without this preliminary, but it is shown that to obtain 
i this result the forced breathing should be continu'd for 
two or three minutes. An addition of oxygen much 
! lengthens the period during which the breath can be held. 

! Thus Mr. Vernon found that after six minutes of forced 
; breathing of air, followed by four breaths of oxygen, he 
; rould hold his breath for no less than 8m. 13s. 

I In Himmcl und Erde for November (Jahrg. 24, Heft 2) 

I Dr. E. W. Schmidt, under the title of “ Die Panspermie- 
Ilypothese,*’ gives an account of the views of Arrhenius 
I on the possible- transference of living germs through intcr- 
j stellar space from one star or planet to another ; Prof. 

! Ficker continues his series of articles on bacteria as 
; enemies and friends of man ; and Dr. Emil Carthaus dis- 
1 cusses the origin of pearls, and gives many interesting 
: historical details concerning them. 

. In a recently published pamphlet entitled “ The Fight 
i against Tuberculosis and the Death-rate from Phthisis *’ 

1 (Dulau and Co., pp. 35, price is. net), Prof. Karl Pearson 
p criticises the evidence which has been advanced in favour 
of a belief that the prevalence of phthisis can be, or has 
been, diminished by measures intended to reduce the oppor- 
I tunitics of infection. Prof. Pearson strongly urges the 
I importance of some constitutional • factor, and publishes 
. diagrams which, in his opinion, render it difficult to sup- 
j pose that the fall in the phthisis death-rate which has been 
observed in modern times can be attributed to increased 
* segregation . of the diseased, bettered environment, or 
changes in treatment. The pamphlet will repay perusal, 
although its style, which is more vigorous than urbane, is 
not likely to facilitate an impartial consideration of Prof. 
Pearson *s views. 

The report of the Manchester Mus^m for 1910-11 con-’ 
tains plans and a view of the front elevation of the pro- 
posed new wing, part of which is now in course of con- 
struction, while the remainder is reserved for the future. 
It appears that in the original scheme for the natural 
I history museum Egyptology and anthropology were not 
I included ; but during the. last thirty years large collections 
in these subjects haiie accumulated,' which require adequate 
accommodation, and it is for these that the new building 
is being erected. The cost of the whole scheme of extension 
is estimated at io,oooZ., of which *^oZ. has been given by 
Mr. Jesse Haworth, while 2825Z. hft been raised by public 
subscription. The general progress of the museum has 
been very satisfactory during the year, and the attendance 
at the wursesof lectures 'fairly -good. 
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In the second part of the Transactions of the Bristol^ 
and Gloucestershire Archaeological Society Miss M. L. 
Bazeley contributes an important paper on the relations 
of the Forest of Dean with the Crown during the twelfth 
and thirteenth centuries. She describes in detail the 
ancient boundaries of the forest, the animals found in it, 
and the periodical Royal vij^its for the purpose of sport. 
Fallow deer were abundant, with red deer and roes in 
smaller numbers. Wild boars seem to have been exceed- 
ingly numerous. On one occasion King John had twenty 
captured for use on the Feast of St. David at West- 
minster; twenty boars and sixty sows were sent to him 
for the Feast of the Nativity, and Henry 111 . had as many 
as a hundred for the Christmas dinner in 1254. These 
requisitions seem to have seriously reduced the supply. 
^Ve hear of hunts of wolves and wild cats in 1281, when 
of the former we are told that they “ as injurers of the 
venison frequently return for the venison and stay in the 
said wood, on account of the thickness thereof.** 

The report of the Marine Biological Assogiation of the 
West of Scotland for 1910 indicates that the work of that 
y body has been carried on steadily during the period under 
review ; and it may be noted that a special effort has been 
made to provide, in full efficiency, all the facilities for 
study* and research available at Millport. A large number 
of visitors entered the museum and aquarium, the latter 
of which is steadily increasing in popularity. 

In the November ^sue of The Zoologist Dr. James 
Murie discusses the introduction of the American slipper- 
limpet ifircpidula fornicata) into this country, and its 
influence on oyster-culture in Kent and Essex. The 
mollusc appears to have been introduced into the estuary 
of the Crouch and other rivers on imported American 
oysters somewhere about 1880, and by 1893 had become 
comparatively abundant ; it is now too firmly established 
to be eradicated. Its introduction has entailed consider- 
able extra labour on oyster-beds, as the oysters have from 
time to time to be dredged and freed from the parasite, 
which adheres tightly to their shells. But this is not all, 
an this constant and excessive dredging causes the grow- 
ing oysters to have broken or imperfectly formed margins 
i«i their valves, whereby their commercial value is lowered. 
Investigations with the view of mitigating the evil appear 
be urgently required. . 

^ In connection with the letter from Messrs. Puran Singh 
and S. Maulik in Nature of November 23 on the nature 
of the light from fireflies, it may be mentioned that the 
■ subject has been recently discussed in vol. iii.. No. i, of 
the Annals of the Transvaal Museum by Mrs. A. B. 
Howard, who observes that this light is unique in being 
unaccompanied by perceptible heat, and is therefore pro- 
duced ^t the least possible expenditure of energy. In the 
Amferican species, on which the investigations were made, 
light is emitted by both sexes, although that of the flight- 
less female is feebler than that of her partner. In the 
latter the light is produced by a pair of plates lying beneath 
.. the thin skin and filling the lower half of the fourth and 
fifth abdominal segments. These light-giving organs con- 
sist of an upper and a lower layer, of which the latter is 
Qpmposed of polygonal cells filled with coarse granules. 
Although the minute size of the structures renders investi- 
gation very difficult, it is considered probable that the light 
is due to the* oxidation of some substance — very likely 
fatty — contained in the 9clls of the lower layer of the light- 
organs. 

As those who have studied the subject are aware, there 
are features connected with ** fairy rings ** which are not 
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immediately explicable. In the latest paper, which appears 
in The Journal of Economic Biology (ygl. vi.. No. 4), Miss 
J. S. Bayliss points out that it is not known how the 
fungus first infects the soil or why it grows in rings ; but 
otherwise the paper provides acceptable explanations of 
observed features and experiments in connection with the 
"■^ng growth of Marasmius oreades. Two zones are easily 
recognised, an inner dark green grass zone and a dead 
grass zone where the fungus is growing. Dr. Bayliss 
directs attention to another dark green zone on the outside 
that is particularly well developed in September. The 
action of the fungus is complicated, since it apparently 
produces a stimulating effect, as shown by the outer greent. 
zone, while it excretes a toxic substance leading to the 
complete destruction of the grass ; subsequently it poisons 
the ground for its own development, and then decomposes 
into manure for the grass. 

During the past few years various expeditions from the 
University of Chicago have secured from the fossil fields 
of northern Texas the largest and best collection of 
Permian vertebrate fossils in the world. During last 
summer an expedition from the University, under the direc- 
tion of Prof. S. W. Williston, explored the Permian 
deposits of north-western New Mexico with valuable results. 
Scimee says that these Permian deposits, of small extent, 
in Rio Arriba County, were discovered more than thirty 
years ago, but have been neglected by I'xplorers ever since, 
and their precise location even was unknown to geologist#. 
As a result of Prof. Williston ’s excavations, numerous 
fossils have been shipped to the University, many of which 
are unknown to science. This collection includes six or 
seven new genera of reptiles and amphibia4b, one of which 
is represented by one of the most perfect skeletons, about 
6 feet in length, ever found in any deposit in America. 

To Symons's Meteorological Magazine for November 
Mr. F. W. licnkel contributes an interesting article 
entitled “ Is the Zodiacal Light a Meteorological Phenct* 
menon?" The author points out that a complete and' 
satisfactory answer to the question cannot be given^.-<and 
that our knowledge of the subject is but little greater 
than was possessed by the first discoverers. Even in recent 
times considerable confusion has existed between the 
phenomenon and the aurora. He re|ers to the varfous 
observations made since the time of Cassini, of Paris 
(about 1O83), and to the descriptions of the counter-glow 
(at an angular distance of 180® from the sun) by Brorsen 
and others. One of the most recent theories of the latter 
phenomenon is that suggested by Mr. innes in Nature of 
June 16, 1910. 

The Weekly Weather Report issued by the Meteor- 
ological Office gives a summary of the temperature, rain- 
fall, and bright sunshine for the several districts of the 
United Kingdom for the thirteen weeks ended December 2, 
which cmbr.aces the whole period of autumn. The mean 
temperature was generally below the average in Scotland, 
it was in good agreement with the average in Ireland, 
whilst in England an excess of temperature occurred for 
the most part. The range of temperature was unusually 
large, due chiefly to» the exceptional heat in the recent 
abnormal summer, which was prolonged into the early 
autumn. In the Midland counties the range was 69®, 
from 94® to 25°, and in the south-west of England it was 
71®, from 91® to 20®. The autumn rains have varied con- 
siderably in different parts of the kingdom ; they were in 
excess of the average over the eastern portion of Great 
Britain, in the north-west of England, the south of Ireland, 
and in the English ‘Channel. The least aggregate autumn 
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rainfall is 0*88 Inches, in the Midland counties, which is 
o .js inch below the normal ; whilst in the south-east of 
K upland the agjiregate fall is 10-47 inches, which is 
i-nb inches more than the average. The absolutely largt*st 
rain measurement is 13*78 inches, in the north of Scot- 
land, which, however, is 1-82 inches less than the normal. 
J'he number of rainy days are nowhere very different from 
the average, the greatest number being fifty-eight days, in 
the north of Scotland and in the south of Ireland ; ih** 
least forty-seven days, in the south-east of England. 'Hie 
duration of bright sunshine was in excess of the averag** 
over the entire kingdom, except In the English Channel. 

♦ The gre-atest duration is 3S2 hours, in tlie south-east of 
England, which is sixty-nine hours niciro than usual. 

-Mr. M. a. Hunter, of the electrical engineering depart- 
nent of the Rensselaer Polytechnic, Troy, has succeeded in 
producing metallic titanium in a state of purity greater 
than has been hitlu'ito possible. He uses the method of 
Nilson and Petersson, i.c. reduces the tetrachloride of 
Titanium by heating it with metallic sodium in an air- 
tight steel bomb capable of withstanding an intcrn.al 
pressure of mon; than 5000 atmospheres. With a charge 
of 500 grains of the tetrachloride and 245 grams of sodium, 
alter heating the bomb to redness to start the reaction and 
then allowing it to cool, he obtained 71 grams of molten 
metal, 31-5 of coarse and 4-5 of fine powder, as against .a 
theoretical yield of 126 grams. Analysis of the product 
appears to indicate that the molten material is pure 
titanium. Messrs. Hunter ;ind Jones find that the density 
of the metal is 4-50, and its specific heat between 0° C. 
and 100® C. is 0-1462. 

VoL. iv. of the Journal of the Municipal School of 
Technology, Manchester, a record of the investigations 
carried out by the staff and students, and published in the. 
technical Press or the Proceedings of scientific societies 
during the year 1910, is not so bulky as its immediate 
predecessors, although it runs to 250 pages. The papers 
reprinted are, on the whole, short, and they deal prin- 
cipally with the applications of electricity in engineering or 
of chemistry in textile processes. Of the longer papers, 
those of Prof. Schwartz and his staff on the physical and 
electrical propertie.s of indiarubber and on the field of the 
polyphase motor njay be mentioned. In an important 
paper by Prof. Haldane (lee and Mr. H.arrison, reprinted 
from the Transactions of the Faraday Society, the authors 
bring forward weighty experimental evidence in favour of 
the electrical theory of dyeing. .According to this theory, 
a basic dye is positively, and an acid dye negatively, 
charged, and the proces.ses through which the fabric passes 
before it is brought into the dye are such as to charge it 
ivgativ^^ly or positively respectively, so that there may be 
.-•lei trical attraction between dye and fabric. The number 
nf “ laws of dy**ing ” which the electrical theory places on 
a firm scientific basis is remarkable. 

Amoni; primary plant materials, tin- pentosans, so widely 
diffused, form a class of substances the origin and function 
(,i which are still uncertain in spite of numi-rous researches 
which have been mad»* to throw light on th(\se problems. 
An interesting c«)!nril)ution to the question is found in a 
paper by Giro Ravenna in the Gazzetia Chimica IlaUana 
-vol. xli., p. 1 15). It is shown as the result of a large 
number of experiments, in which the pentosans were 

'-limated in the very young, primary leaves of the beech 
•and of ricia faha minor, at dawn and sunset, that no 
marked variation in their amount can be traced during the 
p»riod of chlorophyllian activity; but . at night, consider- 
ably but Irregular variations occur, generally in the direc- 
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tion of increase, but sometimes in that of decrease. W‘hen, 
however, the stalk of the growing leaf is immersed in a 
nutritive solution containing 2 per cent, of dextrose, and 
the plant allowed to continue^'its growth for several days 
i exposed to sunlight in an atmosphere fret' from carbon 
dioxide, the proportion of pentosans is very largely in- 
creased, being often nearly doubled. A similar, but not so 
j well marked, result was obtained in experiments in which 
I the plant continued its growth in the nutritive solution in 
I darkness, but in an atmosphere containing the ordinary 
1 proportion of carbon dioxide. It is contended that ilu- 
! pentosans are elaborated, not from the compb^x p»fiy- 
! saccharides, such as starch and cellulose, by down-grade 
; changes, as is generally supposed, but that they are fonn« <l 
j direct from the simple carbohydrates. It is also shown 
i that when the chlorophyllian activity is inhibited, the 
' pentosans diminish in relative amount, • so that it would 
j appear that, in addition to their other functions, th» y arr 
• capable also of acting as reserve material for the plnni. 
i 

A PROPOSAL for the reform of income tax and vstate 
; duty is put forward by ^k•. Douglas White in I'hr 
Economic Journal, xxi. . 83. According to the avithor’s 
I proposed system, the rate per pound at which an income 
.1 would be taxed w'ould be proportional to the logarithm ot 
the income, so that as incomes increased in geometric pro- 
'Jgression the rate of the tax would increase in arithmetical 
progression. If, as Mr. White proposes, this Msiem w»r* 
carried out rigorously w’ith the use'fef logarithm tables, it 
^would certainly, as alleged, remove the cH'scontiiuiities of 
•!lthe present system, where what a man pays is regulated 
argely by whether his income falls on a lucky numbe 
'tvuch as 499!., or an unlucky one such as 501/. In practice 

would be sure to be simplified by retaining these dis- 
/^iutinuities, for which a much simpler, obvious remedy 
! is possible. 

j A P.'VPER on the design of tall chimneys was r» ad b\ 

■ Mr. Henry Adams before the Society of Engineers on 
' December 4. Tall chimneys ought to be designed upon 
: scientific principles so that there is an absolute guarantee 
j for their stability. 'The object of Afr. Adams's paper was 

to elucidate these principles and apply them to practici'. 

, 'There are several rules for determining the height of a 
i tall chimney; in some towns 45 feet may b(’ sufficient, but 
in others <)o feet is the. minimum allowed. 'The height may 
be determined from the amount of coal burnt, or from the 
length of boiler and flues. Four different rules wer».‘ given 
for the sectional area, depending upon the amount of coal 
burnt per hour, the fire-grate area, the horsc-power of the 

■ engine, or a combination of these with the height of the 
chimney. The shape may be square, octagonal, or cinTilnr, 
the effective wind pressure varying in each case. The 

j author’s formula for wind pressure takes account of height 
1 ;ind width, increasing with the distance from the ground 
, and increasing also with reduced width. Eight authorities 
j were quoted for the coefficient of pressure for a circular 
j shaft varying from 0-5 to 0-7854. The thickness tff the 
brickwork varies 4;\ inches every 20 feet in height, but 
the top length will be from one to one and a half bricks 
thick, according to the height and diameter. The over-all 
width at ba.se must be at least one-tenth, and if circular at 
least one-twelfth, of the total height. After the section is 
drawn out ’ to suit the conditions, the stability should be 
calculated at each set-off. The principles of stability can 
be illustrated by considering a .solid .square brick pier. 

Mr. Livingstone Sulman, president of ih.* Institution 
of Mining and Metallurgy, delivered an uddr^ss nt the 
annual prize distribution of the Sir John Technic.'il 
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Institutfi on \ovvinb«‘r 20. In the course of his address 
Mr. Sulnian poinl<‘d out that the dominant thought j 
which impressed one to-da^i/was the many-sidedness, the | 
increasing scope, and the intense vigour which now marks | 
metallurgical progress. The interaction of associated j 
sciences is now beginning to play its part in the develop- ; 
ment of metallurgical industries. Certain of the factors of i 
so-called molecular energy find expression in some of the 
newer processes and phenomena of metallurgy, as shown 
in the methods adopted to the harnessing of molrrular 
altractions which reside upon the surfaces of solids, to the 
purposes of ore concentration. These methods, which 
have, for example, completely changed the economic out- 
look of the great Broken Hill deposits of silver-lead-zinr 
ores, are there used to separate the blends constituent in 
saleable form from the “ tailings ” left behind after the 
bulk of the lead and silver have been recovered. But they 
liiv* applicable, in general, to all sulphide ores, as well as* 
to finely divided metals and non-metals, such as gold, 
grdphjte, carbon, diamond, sulpliur, and so on ; and they 
are frequently spoken of as “oil processes,” ^rom the fact 
that in several of th^Mii oil is used in larger or smaller 
quantities, usually in smaller. In such processes there arc 
no chemical reactions to speak of ; physical forces of 
previously unsuspected range and power, so far as com- 
iinTcial applications are concerned, have been induced to 
do the work more easily and much more economically, the 
force mainly concerned being what is called “ surface 

ii*rgy.” Kqually new. and probably of great importance 
to the metallurgist ot the future, are the developments in 
colloidal chemistry. The plasticity of clays and “ ultra- 
sliminoss ” of “ slimed ” are due to this class of bodies, in 
which inorganic materials ape the reactions of organic; a 
cla\' colloid may almost be said to masquerade? as a fatty 
acid. Mr. Sulman also referred to the extended applica- 
tion of improved magnetic and electrostatic methods for 
th'- separaljon of dry ores, and to catalytic processes of 
mt iallurgical importance. 

A SKLKC1ED “ Li.st of Educational Books for Schools, \ 
Colleges, and .Self-tuition,” issued by Messrs. W. and G. 
Eo\l'*, 135 Charing Cross Road, London, W.C., has 

reached us. Nearly all the books included in the catalogue 
ran bi* supplied secondhand at half the published prices ; 
and Messrs. Foyle will send any book in stock on 
approval. 

Messrs. William Weslev and Son, 28 Essex Street, 
London, W.C., Ii-ive sent us a copy of the latest issue of 
their “ Natural History and Scientific Book Circular.” 

It contains a catalogue of 356 selected books on natural . 
history, with coloured illustrations, followed by a list of j 
works published by, or on sale with, Messrs. Wesley and | 
Son, who are, it may be added, agents for the Smithsonian J 
Institution and the U.S. (.iovernment depJirtments. | 

Messrs. J. Wheldon and Co. (38 Great Queen Street, 
Kingsway, W.C.) have just issued a supplement to their 
.scientific and geological catalogues. The supplement com- 
prises recent purchases in astronomy, chemistry, geology, ! 
pala.«ontology, mineralogy, mining, &c., and includes a 
small collection of works on applied chemistry, metallurgy, : 
aifd other subjects. 

Erratum. — We are asked to state that in the abstract of : 
Mr. Hutchinson’s paper read before the Mineralogical ■ 
Society (p. 165) the temperature at which gypsum becomes : 
optically uniaxial should be 95® C., not 25® C. The i 
incorrect valu*^ was givon in the typewritten report re- | 
ceived by us, and the error was not corrected in the proof \ 
submitted and returned to the printers. ! 
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OUR ASTRONOMICAL COLUMN. 

Dlscovery of a Nf.w C^et, iqiik .— a telegram from 
Kiel announces the discover^of a new comet by M. Schau- 
masso, at Nice, on November 30. Its position at 
lyh. i3*om. (Nice M.T.) was 

R.A. = i3h. 12.2m., dec. = 5° 51' N., 

and its daily motion was found to be -Hsm. 32s. in R..\. 
and - - 13' in declination ; the magnitude is 12*0. 

A second telegram gives an observation by Dr. Abctti at 
Arcetri on December 2, the position at lyh. 26.9m. 
(.\rcetri M.T.) being 

R.A. = i3h. 19m. 17.6s., dec. = 5® 24' 29^^ N. 

The comet is thus seen to be moving in a south-east 
direction thiough Virgo. 

Bokrkllv's Comet, 191 le. — Borelly’s comet, rediscovered 
by Mr. Knox .Shaw on SeptembcT 19, is approaching both 
the sun and the earth. As the perihelion passage will take 
place on December 18, when the comet is nearly in opposi- 
tion with the sun, and a.s the comet is moving northwards 
napidly, it may become visible with opera-gl.isses during 
the Latter part of December and in January, rqij (1/ Astro- 
nomic ^ November). 

The Production or Star S i reams. paper by Prol. 
Benjamin Boss, in No. 629 of The Astronomical journal, 
discusses, in relation to a star stream he has found among 
seventy-one large proper-motion stars given in the Pn*- 
liminary General Catalogue, the somewhat startling sug- 
gestion that community of direction and velocity in such 
streams may be caused by thf' initiation and maintenance 
of their motions in an electromagnetic field of universal 
extent. 

'Phe directions and proper motions of eleven of these 
large proper-motion stars, together with their radial veloci- 
ties and parallaxes where available, agree so well as to 
preclude the idea of chance occurrence, and some physical 
explanation is sought. 

Assuming that the stars form from nebukc, the motion 
of the latter might explain the phenomena ; but the ex- 
tended nebulae do not exhibit .such motus peculiaris^ and 
Prof. Boss seeks the common cause elsewhere. 

The suggestion is that the nebulas are the seat of 
tremendous ionisation forces producing segregation, and 
electromagnetic polarities in the segregated masses. In 
the course of time a relatively strongly polarised mass 
becomes expelled from the matrix and commences a stell.ar 
existence. Initially the directions would be haphaz.'ird, 
but the action of the supposed universally existent electro- 
magnetic field would bf‘ to swing the polarised itihsses into 
paths along th»* approximately parallel lines of force. 
Assuming the B-type star.s to be the newest. Prof. Boss 
finds support in the fact that such stars display random 
motions, while those in his group of large proper-motion 
stars, exhibiting community of direction, are of the types 
F, G, and K. Further, the action of a constant accelera- 
tion such as is suggested would tend to level up the differ- 
ences found in the initial velocities, thu.s producing the 
community of velocity observed. 

Double-star Measures. — In No. 4534 of the Astro- 
nomische Nachrichten Prof. Burnham publishes a long list 
of recent measures of double stars related largely to the 
proper motion of stellar systems contained in his General 
Catalogue. The measures were made with the 40-inch 
refractor at the Yerkes Observatory, and follow on Prof. 
Burnham’s similar publications in the same journal. 

In No. 4537 Herr j. Voute publishes a second list of 
double-star measures, which will later be published 
III extenso in the Annals of Leyden Observatory. 

Radi.al Velocity of a Cy(;ni. — Some time ago we 
directed attention to a result obtained by Prof. Belopolsky 
and Mr. Neuimin in which they found what appeared to 
be a real difference between the radial velocity of a Cygni 
as determined from the metallic lines and that determined 
from the hydrogen and helium lines. At the suggestion of 
Prof. Frost, Mr. O. J. Lee has examined some measures 
of the spectrum made by him in 1910, and he fails to find 
any confirmation of the Pulkowa results. He suggests 
that the discrepancy found by Neuimin and Bclopolsk> 
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may be due to slight differences of cbmplexity in the 
hvdrogen-lijpe images {Astrophysical Journal, vol. xxxiv., 
No. 4). ■ ' ; 0 

The Spectrum of the Outer Planets. — In No. 4537 of 
the Astrononiische Nachrichten Dr. Otto Biiry publishes a 
note in which he shows that the well-known characteristic 
absorption-band spectrum of the outer planets can be fairly 
well matched by combining Chappuis*s and Schone*s ozone 
spectra with the spectrum of the higher oxides of nitrogen 
obtained by Chappuis. As shown on the plate accompany- 
ing the paper, the chief bands in VogePs spectrum of 
Uranus, for example, are fairly well represented in the 
ozone and peroxide spectra ; such differences as exist might 
perhaps become explained if the terrestrial spectra were 
expirimented with more exhaustively under different 
temperatures and pressures ; for Chappuis has shown that 
the ozone spectrum is sensitive to such changes. 

Sun-spots and Climate. — Considering the climate of 
Berlin as depicted in tine temperature records from 1756 to 
1907, and the precipitation records from 1848 to 1907, Hen- 
Otto Meissner finds a possible connection between the.se 
climatic features and the periodicity of sun-spots. In a 
table which he gives in No. 4533 of the Astrgnomische 
Xachrichlen he arranges the years of the eleven-year period 
from I to II, and opposite each gives the departures of the 
year’s temperature and rainfall from the means. This 
indicates that the sun-spot maximum years are cold and 
wet, while the minimum years accord fairly well with the 
mean. A further investigation considering pressure is to be 
undertaken. 


PROPOSED MEMORIAL TO PROF. P. G. TAIT. 


I tively small number of them. Nevertheless, additional 
I subscriptions were made to the priginal fund to the extent 
of about 500!., and a special l|pd, yielding about 200I. per 
annum, was provided by Sir*hn Jackson, to be called a 
Professor Tait’s Memorial Fund, and to be used, under the 
direction of trustees, for research on the lines of Prof. 
Tait’s experimental work. 

There are thus memorial funds connected with two of the 
chief departments of Prof. Tait’s activity, but none con- 
nected with the third. 

The best form for a memorial connected with the pro- 
fessor’s work in mathematical physics would obviously be u 
Tait chair in that subject; and Tait himself adt|l^cated the 
establishment of such a chair. In 1872 he wrote in an 
article in Macmillan* s Magazine ; — “ Would it were not 
absolutely hoping against hope to proceed as follows. In 
the Scottish universities, let there be in each a professor 
of experimental physics and a prdfessor of .applied mathe- 
matics, in place of the present solitary professor of the 
enormous subject of natural philosophy.” 

Many old students have intimated that they would like to 
have the opportunity of contributing to a memorial. He 
, was satisfied that a very large proportion of them would 
i be found to ^are this feeling. 

It will thus be seen that, as .a Tait mcmori.al ’has been 
founded, the question before this meeting is. shall we take 
for ourselves, and arrange to give to the whole body of 
the professor’s students and associates and admirers, the 
opportunity of contributing towards the memorial, and, by 
enlarging the original fund, or founding a Tait ch!W, nr 
in any other way th.at may be determined, making the 
memorial more worthy even than it now is of the man 
I whose great work, personal and scientific, it is intended to 
' commemorate? 


^ N Thursday last, November 30, a representative meeting 
^ of former students and friends of the late Prof. Tait 
was held at Edinburgh University, to consider the question 
of extending the memorials to him. His former colleague. 
Principal Sir William Turner, K.C.B., presided. About 150 
apologies for absence were intimated, amongst these being 
e.xpressions of approval and .support from the Rt. Hon. A. J. 
Balfour, M.P., the Chancellor of the University; the Right 
Hon. Lord Aberconway; Sir Archibald Geikie, K.C.B., 
President of the Royal .Society; .Sir John Murray, K.C.B., 
and the Right Hon. Lord Haldane, of C^loan, P.C. Lord 
Haldane wrote : — ** I cannot be^with you on the 30th, but 
I wish to say that I am very glad indeed that you are 
taking the step of raising a memorial fund in connection 
with Prof. Tait. The publication of his Life affords a 
suitable occasion for doing this. I shall be glad to be a 
contributefr, for I feel that a record should be preserved of 
the regard in which his old students and the nation 
generally held this remarkable man. Wc have too few 
figures of the stature of Tait to let them pass away without 
endeavouring to keep a permanent memorial of their 
greatness.” 

As it is now almost a decade since Prof. Tait’s death, his 
succes.sor in the natural philosophy chair (Prof. J. G. 
MacGregor) made the following statement : — In explanation 
of the present state of this movement, it may be pointed 
out that Prof. Tait’s main work can be divided into three 
portions : (i) his educational work, (2) his own experi- 
mental researches, and (3) his work in mathematical 
physics. An appropriate memorial might be raised in con- 
nection with any one or more of these. When he entered 
upon the work of the natural philosophy chair he was 
deeply impressed by the soundness of Prof. Tait’s educa- 
tional policy, and by the difficulties in the way of applying 
and extending it ; and he, suggested as a fitting memorial a 
fund which would make it possible to carry it out. Without 
the ;iid of any appeal, this suggestion led to the receipt of 
subscriptions to the amount of about 1500I. But before 
action could be taken, it was found that the University 
itself was organising, and could not defer, a general 
extension scheme. It was the unanimous opinion of those 
who had charge of this scheme that it would be unwise to 
carry on two competing movements at the same time; and 
the Tait memorial was for . this reason made a department 
of the general extension scheme. 

As such it could not be brought to the attention of old 
students and associates generally, but only to a compara- 


On the motion of Mr. B. Hall Rlyth, Mcoiulrd by Sir 
G. M. Paul, a resolution agreeing to the proposal was 
carried. ^ 

A general and an executive committee were thcMi ap- 
pointed. Information will be willingly furnished by Prof. 
J. G. MacGregor, Edinburgh. 

BIRD^NOTES. 

r N the October number of British Birds anotlfer straggler 
^ is added to the British list — this time in the shape? 
of the slender-billed eurlew (Numenius tenuirostris)^ a 
small flock of which was observed towards the end of 
September, 1910, on Romney Marsh, Kent. Of these, an 
immature pair were shot on September 21, while an adult 
male was killed two days later. Two of them were ex- 
amined in the flesh by Mr. M. J. Nicojl. Although 
stragglers have occurred in Heligoland, Holland, Belgium, 
northern France, and Germany, the slender-billed curlew is 
a native of the Mediterranean countries, whence it travels 
to Siberia to breed. Approximating in size to the whim- 
brel, the species is distinguished by its short and slender 
beak and the pear-shaped dark markings on the flanks. 
The colouring of the crown is unlike that of the whimbrel, 
showing black and buff streaks like those of the curlew. 

In ,the same issue Dr. E. Hartert points out that 
English green woodpeckers differ from the central 
European representative of the species (Picus viridis 
pinetorum) by the still shorter and more slender beak, 
and on this character proposes that it should be recognised 
as a separate race (P. v. pluvius). Scandinavia, Russia, 
and ca.stcrn Prussia are the home of . the typical race; ‘the 
Italian form, on acoount of the beak being slenderer than 
in English birds, is named P. v. fronus, and the Spanish 
P. V. sharpei has long been recognised as distinct. 

Most ornithologists, when pointing out the features in the 
plumage by which young partridges may be distinguished 
from old ones, content themselves with the statement that 
the tip of the first flight-feather of Use wing is pointed in 
the former, but rounded in birds yl^jiich have undergone 
their second autumnal moult. Dr. Louis Bureau, director 
of the Nantes Museum, in an article (in French) published 
in the October Zoologist, goes, however, much further than 
this. After stating that there are. ten primary wing-quills, 
he observes that the tenth of the first plumage is the first 
to fall, this taking place about the end of the first month ; 
when the replacing quill (second plumage) has attained a 
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length of about 15 mm. — which it does in three days — the 
ninth quill of the first plumage is moulted and replaced 
in a similar manner. After this the eighth, seventh, sixth, 
fifth, fourth, and third qi^ls are successively shed and 
replaced, but at regularly fficreasing intervals, the rate of 
the development of their successors during twenty-four 
hours decreasing in the same order. The second and first 
quills are not shed at all during the first moult, but persist 
until the completion of the second moult, in September or 
October of the following year. This renders it possible to 
determine during.*. a p^iod of fifteen or sixteen months 
whether a partridge isryoung or old, the tip of the first 
quill being pointed up, to that age and rounded siibse- 
*quently. ♦ After this period age-determination by the 
plumage is impossible. The author adds that, by follow- 
ing the formula given above, the exact age of young 
partridges is determinabje during the time that quill-moult- 
ing is in progress, although it has to be borne in mind 
that there may be a small “personal equation,” some 
individuals moulting slightly in advance of, and others 
behind, their fellows. 

In this connection it may be noted that Country Life of 
October 21 contains an article by the present writer on 
the breeding-ages of birds, in which attention is directed 
to the hnpcrfect state of.t|bur knowledge on this subject. 

The results of an expedition to the phe.asant-countries of 
Asia are recorded by Mr. C. W. Heeh*’ in the July issue 
frecently to hand) of the New York Zoological Society’s 
Bulletin. It is stated that “ this expedition, organised for 
the purpose of gathering original data for tlui prep.aration 
of a monograph of the pheasants, jungle-fowl, and pea- 
fowl,' and m.ade possible by the generous gift of Colonel 
A. R. Kuser, has been completed. The most sanguine 
expectations wen* exceeded in the amount of territory 
covered and the results attained. Voluminous notes have 
been taken, reinforced by a great number of photographs 
(some of which are reproduced in the article) and sketches, 
concerning the habits and ecology of the pheasants found 
in the countries visib’d, much of the material being new to 
science. Although the collecting of living birds was a 
secondary object of the expedition, several large shipments 
were sent back.” In the s.'ime number it is stated that 
a female passenger-pigeon now in the Cincinnati Zoological 
Gardens is believed to be the last living representative 
of that once abundant species. 

The need of n longer close season for the Australian 
stubble-quail (Coturnix pectoralis) is strongly urged by Mr. 
G. A. Keartland in the September number of The Victorian 
Naturalist. For a short time the close season was from 
.August I to December , 20 ; it was extended at different 
times to February r, March i, and April i : hut this yejir 
it has been put back to February 14, which the author 
urges is much too early, as many of the broods are then 
“ cheaper s,” ' R. L, 


THE SEVENTEEN--YEAR CICADA, 

'PHE Cicadidm are an interestii^ group of insects, which 
^ chiefly inhabit warm countries. They are represented 
in England by a small species (Ciradetta montana) which 
is almost confined to the New Forest, where it is scarce 
and local. In classical times they were known under the 
name of Teilix, and the loud stridulation of the males 
attracted much attention. As in England, so in the eastern 
United States, there is only one species which is common 
and well known, Tihicina septendccim^ the peculiarity of 
which is that its life-cycle occupies seventeen years in the 
northern, and thirteen in the southern. States, and only at 
these intervals are they specially abundant. In America 
they are often improperly called locusts, and are reckoned 
among destructive insects, for the larva feeds on the roots 
of trees; andrlt is ranked among injurious insects. 

The eggs are laid on the twigs of trees, and when the 
larvae are hatched they drop to the ground and gather in 
clusters on the roots, from which they suck the sap. The 
pupa-state laks only a few days, and when ready to emerge 
they form galleries, through which they ascend to the 
surface of the ground, and emerge, leaving their cast skins 
behind them. The perfect insect is easily recognisable, 
having a short, broad black body rather t>ointed at the 
hinder extremity, and four long and moderat^y broad wings 
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with conspicuous reddish nervures, the fore wings being^ 
considerably larger and more pointed than the hind wings. 

The Times of November 3 directs attention to th*? 
emergence of numbers of these insects during the last 
summer from the soil in the ^ronx Zoological Park in New 
York ; ^ut when the writer adds, somewhat incon- 
sequentially, “ It is probable that the species is approaching 
extinction in view of modern conditions of cultivation, and 
the extension of building areas,” we imagine that the con- 
tingency can hardly be so near as he supposes, although 
the complete extermination of once common insects in con- 
sequence of the changed conditions to which he refers is 
no uncommon occurrence. W. F. K. 


SCIENTIFIC PROGRESS AND PROSPECTS.^ 

A LL advance in the relations between man and n^re 

^ whereby man gains to any greater extent the mastery 
may be described as scientific progress ; and in thisi|con- 
noction we must recognise that many things which we 
now look upon, and have for ages regarded as entirely 
commonplace, wore, at the time of their inception, really 
very remarkable indeed. Take, (or instance, the applica- 
tion to human needs of fire. .Animals, even of the highest 
types, make no use of it. Them must have been a period 
when man also did not understand its properties, and, like 
the animals from which he has sprung, was afraid of it 
and left it severely alone. A time must next have cofhe, 
and with that time the valorous man who first had the 
temerity to experiment with this very powerful and 
destructive agent. 

Think of this prehistoric investigator into the means and 
effects of combustion in that far distant age ; consider his 
inferior mental equipment ; imagine his savage surround- 
ings ; take into account, also, ins hack of any but the most 
primitive appliances. Must we not laud his enterprise and 
admire his courage? Must vve not also acknowledge the 
enormous advantages his investigations have gained for all 
his posterity? The warming of their bodies and the cook- 
ing of both animal and vegetable nutriment would, no 
doubt, be the first uses to which Qur remote anccsl«>rs 
would apply the new agent ; but soon would follow the 
firing of pottery, up to that date merely sun-baked, then 
(he reduction and smelting of metals, and finally , the whole 
galaxy of the arts. What is scientific progress if this is 
not? And yet it leaves off whore what we usually mean 
by science begins, namcly^tabout the (iricco-Roman period. 
Look out, however, into London to-^l.av, and recognise hc)vv 
little of all vve see around us could liave ever existed but 
for those early high-temperature f.*xperimcnts made so many 
thousands of years .ago. Without them, could human 
beings even live in this northern climate? 

Here may I point out that, curiously enough, it is only 
when we go back *.to the earliest evidence.s of primitive 
human life upon this planet that we take the true philo- 
sophical course of naming the. periods we are dealing with 
after the main itiaterial advances in scientific progress 
made during those periods by the human r.ace. We talk 
of the Stone age, of thr Bronze age, or thc^ Iron aga, to 
denote those v.ast expan.ses of time during which the primi- 
tive inventor was discovering the means of applying new 
m.at(irials to what was then the great necessity of man- 
kind, namely, weapons for the chase, for self- protect ion, 
and for war upon his enemies. 

Later in history we find that this really philosophical 
iTu*thod is abandoned. As we come to know more a« 
regards the position, supremacy, and conditions of par- 
ticular races, and still further when we become better 
acquainted with the deeds and achievements of particular 
individuals, we find that histcrians have a tendency to 
overlook the enormous influeno* of the results obtained by 
scientific investigators and discoverers, and to m.'ike it 
.appear as though the current of events were really governed 
by those who, from accident of birth, official position, 
political influence, or martial achievements, have made for 
themselves reputations as leaders of men. 

To see that this view is wrong we have only to survey 
the past. Can it for an instant be doubted that the labours 
of the unknown prehistqric individual to whom 1 have just 

^ From the presidential addre^ii .delivered to the Ktlntgen Society on 
November 7 by Mr. A. A; Campbell. Swinton. 
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aliudtd, who first discovered the properties of fire, or of 
Tiiose who originated the smelting of medals, who launched 
their frail, and at that time novel, coracles upon the 
ucean, an^ first applied wheels to the primitive cart, 
are more living factors to-day than the valour of all the 
warriors, the wisdom of all the statesmen, or the wiles of 
nil the politicians that the world has seen? It is a truism, 
indeed, that the world knows little of its greatest men. 

Can it be questioned that the discoveries of Archimedes 
and his disciples have more effect to-day than the battles 

Alexander or of Hannibal? Or, if we turn to modern 
liinos, can it be gainsaid that Watt and Stephenson, Davy 
and Faraday, have done more to change both the course 
of history and the material conditions of life than did 
Napoleon or Wellington, Walpole or Pitt? 

I'he fact is, as 1 once remember hearing lamented by 
no less a statesman than the late Lord Salisbury, that 
while the work of the politician, the statesman, the soldier, 
or the leader of men, however great and however fortunate, 
is of necessity but transitory, what is accomplished by one 
man being undone by another — the work of the scientific 
discoverer and inventor is everlasting. However insignifi- 
cant this work may apparently bo, provided it is new it 
adds something more to that great store of human know- 
ledge and experience which is slowly accumulating, and 
enables man more and more to triumph over nature. More- 
over, results that appear of but slender importance at the 
time of their discovery often turn out in the end to be of 
tile greatest moment. 

For the undue amount of influence on the progress of 
the world that is attributed to leaders of men, in com- 
parison with that exerted by investigators of nature, 
historians are no doubt to blame. In staling this, how- 
ever, one must in justice remember that, after all, most 
histories are written to sell, or, if not that, to bring fame 
to their authors. Further, we must allow that the story 
of scientific investigation is frequently not very interesting, 
at any rate to the general public, who may justly find such 
a story dull as compared with accounts of the stirring 
episodes that occur in the .Senate or the feuds that are 
settled on the battlefield. Thus the tale of, .say, Marl- 
borough’s campaigns makes probably more picturesque 
reading, and is more likely to interest the average student, 
than would be a history of the patient scientific work that 
led up, about the same period, to the enunciation, say, of 
Boyle’s law of the expansion of gases. We can admit thi.s, 
though there can be no doubt tl|f|t the permanent influence 
of Boyle’s discovery on the history of the world has been 
in the past, and will continue to be in still greater ratio 
in the future, incomparably greater than was th.at of all 
the battles of the day, inasmuch as Boyle’s law was an 
important link in the chain of discoveries that led up to 
the steam engine and modern industrial development ; 
while to-day the effects of the wars of the seventeenth 
century have, for all practical purposed, passed away. 

The fact is that there is a glamour attached to the 
position of those who are supposed to. direct the history 
of nations that prevents the real directing forces from 
being seen in their true proportions. The great states- 
ment, the great generals, leaders of mankind in general, 
are, after all, nothing much more than glorified policemen, 
whose utility to the world is only occasioned by the imper- 
fections of humcan nature. .As organisers they are no doubt 
useful, but they generally benefit particular nations .at the 
• xpense.of others; and, as a rule, they leave little behind 
them that will stand the lest of centuries. 

Another product of human endeavour which also seems 
to have an undue amount of importance attached to it in 
regard to its influencr on human progress is literature, 
which I am here considering apart entirely from it.s 
.esthetic claims upon us as a means of relaxation. That 
literature has a dirf.ctive influence, and that a powerful 
one, no one can deny; but T fancy that all scientific men 
will .agree that it is not to be compared with that exercised 
by Tr..itenal^ discoveries .and inventions. In saying this, I 
know th.at it is the fashion to ascribe the beginning of all 
modern science to wh.at is contained in the ** Novum 
Organurn ” ; but I rather fancy that if we could truly 
estimate the influence on the world’s history of the two 
men, we should find that Roger Bacon, the inventor of 
gunpowder, would come before the better known Francis 
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Bacon, who, some centuries lattr, wrote his great work 
on the new learning. Indeed, probably the chief merit of 
the “Novum Organurn” was that it assisted a return to 
expcrimcntnl methods as opposed to what had become the 
benumbing system of .Aristotle, who, by the way, is 
interesting to this society for the reason that he was the 
author of the immortal, if not very illuminating, phrase 
that “nature abhors u vacuum.” Anyway, since the 
earliest times there has never been a better organised an<I 
more successful mutual admiration society than that formed 
by the writers of the world, who have always been chiefly 
concerned to discuss one another anS one another’s scripts. 
This, and the fact that the written word endures, has given 
to the wielders of the pen a prominence in history to 
which they arc scarcely entitled by their influence on 
progress. 

At the present time, when it is the fashion to ascribe tho 
production of all wealth to the manual labourer and all 
progre.ss to the politician, it is more than ever necessary 
that correct views should be insisted on. Let us, there- 
fore, emphasise the fact that from the beginning of th<* 
world all advance has been due, not to the many, but to 
a few exceptional individuals ; and had it not been for the 
genius of these we should still be naked savages, not even 
painted with the proverbial woad#- 

As an instance, take the electric telegraph, which h;;s 
had more effect on civilisation than almost anything 
else during the past century, and gives employment to 
thousands. The names of those to whom it is due, 
beginning with Franklin, Volta, and Galvani, going on 
with Morse and Cook, and ending with, say, Wheatstone 
and Kelvin, can literally bn counted upon one’s fingers. 
Nor is it very different with the steam engine or with the 
railway itself, which, to read some of the newspapers of 
to-day, one would almost think had been invented by the 
rank and file of the railway workers. 

Most really scientific workers feel that knowledge for 
knowledge’s sake is a sufficiently worthy object for pur- 
suit, and are content with the extension of knowledge and 
the satisfaction that it brings without immediately desiring 
preci.se ,, information as lo the practical results that are 
likely to follow from any particular line of investigation. 
It is well that this is so, as otherwise many of the lines of 
scientific research that have been most fruitful in bringing 
lasting benefits to mankind would never have been begun 
or followed up. 

As an instance of this, could there be a better examph* 
than the history of that most remarkable and important 
discovery in physics which was the primary cnii.^e of the 
foundation or this society? 

Consider for a moment the position of affairs many 
years ago, when Sir William Crookes first commenced his 
laborious experiments on the electric discharge through 
rarefied gases. Could anything be imagined of mor#' 
purely ac.ademic interest, and, at the time, seemingly less 
likely to lead to results of a practical nature? The small 
scale, the extreme delicacy of the apparatus, the un- 
certainty of the results, the minuteness of the forces in- 
volved, all tended to give to the investigations an air so 
entirely aloof from the practical concerns of everyday life 
that one can scarcely wonder that for years it was onlv 
a few^of the very foremost scientific intellects who had 
sufficient insight to take much interest in the matter. 

Yet we all know how things have turned out ; how, as 
a direct result from these very recondite investigations, we 
have had the discovery of the RSntgcn rays, with their 
practical applications to the investigation of the human 
frame, to the relief of suffering, and to the cure of 
di.sease ; and also, as another result, perhaps the most 
momentous and far-re.arhing upheaval in scientific thought 
on the constitution of matter and the nature of electricity, 
that has taken place for centuries, heralding the birth of 
a new idea, that of radio-activity, which may in future 
be destined to prove the salvation of the whole human rare 
from annihilation. Here, of course, I refer to the vast and 
previously unsuspected source of energy that modern in- 
vestigations have shown to lie hidden away in the atoms 
of matter, a store which is revealed by the energy given 
out by radium and other radio-active substances, and one 
which we may hope to see made available for human use 
in centuries to' come, when others, such as those contained 
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in the coal and oil of the earth, at present being exploited, 
are exhausted. 

So far as 1 am aware, the results of modern discovery 
have had no effect in weakening our belief in the truth of 
the great principle of the conservation of energy as defined 
in what is commonly called the first law of thermo- 
dynamics, which law is really a statement that the sum 
of energy in the universe, just as the amount of matter, 
is a constant, and cannot be either increased or diminished 
by any means whatever. 

When, however, we come to the so-called second law, 
which, as stated by Clausius, is that it is impossible for a 
self-acting machine, unaided by external agency, to convey 
heat from one body to another at a higher temperature, 
or, as given by Lord Kelvin in a somewhat different form, 
that it is impossible by means of inanimate material 
agency to derive mechanical effect from any portion of 
matter by cooling it below the temperature of the coldest 
of the surrounding objects, we find that even the authors 
of these statements are prepared to admit that this second 
law stands on a totally different basis from the first law, 
and, as declared by Maxwell, can only be said to be 
statistically correct, or correct only when we are dealing 
w ith masses of matter and not with individual molecules. 

Indeed, it was in this connection that Maxwell pro- 
|)Ounded his celebrated proposition, in which he supposes 
Ilia*: a demon who could sec individual molecules, and w.is 
possessed of superhuman dexterity, could open and close 
a'*, aperture in a partition dividing a vessel into two 
separate portions, A and B, so as to allow only the swifter 
molecules to pass from A to B, and only the slower ones 
from B to A, in ^hich case, without the expenditure of 
work, the temperature of B would be raised and that of 
A lowered, in contradiction to this second law. 

It will further be observed that in the definitions quoted 
above Claudius is careful to qualify his statement by words 
l<» the effect that there must be no external aid, while 
I.ord Kelvin Is even still more specific, and expressly limits 
the whole law to things inanimate. 

Now lately, in London, we have had — I suppose 
:iN the result of Prof. Bergson’s remarkable writings— one 
«tf the uriual periodic outbreaks of more or less meta- 
physical discussion, and, incidentally, there has been raised 
t|aite seriously the question as to whether living organisms 
.••re subject to these laws of thermodynamics or not. 

So far as the first law is concerned, there seems to be 
.'(^mplctc- agreement that there can be no question of any 
■ ut an affirmative reply, as we can scarcely suppose living 
hings to be capable of creating energy any more than of 
t reating matter. 

But when we come to the second law there are appar- 
ently those who hold that it is different — who, in fact, 
believe that there is good reason for doubting whether this 
s^'cond law, which prevents us by the use of any mere 
machine from getting mechanical effect from the general 
stock of heat, applies to living organisms at all. Indeed, 
on the contrary, it is contended that it is probable that, 
in the case of certain animate bodies, this is actually being 
accomplished all the time ; in other words, that there exist 
living things which in some fashion or other do very much 
what was the business of Maxwell’s demons to do, and in 
this manner extract the energy that they require from the 
general stock. Here, obviously, is a most important 
matter for investigation, and one, having regard to its 
combined physiological and physical aspects, peculiarly 
adapted to be tackled by the members of the Rontgen 
Society, that is to say, if those who put it forward can 
make out a sufficient case to make actual experiment 
worth while. 

The interest of the question will be especially apparent 
to anyone who has seen the so-called Brownian movements 
which can be perceived by ultramicroscopic methods in 
finely divided solid matter, such as particles of colloidal 
gold suspended in a liquid or of tobacco smoke in a gas. 
1‘hese movem(‘nts are now believed to be due to the actual 
jostling of the minute particles by the moving molecules 
themselves, and give the most wonderful notion of the 
ceaselcs.s state of agitation that exists among the molecules 
of all substances at any temperature above that of the 
ultimate zero, and the vast amount of energy that is stored 
in these perpetual movements. 
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Indeed, so remarkable do the Brownian movements 
appear that their original discoverer, who detected them 
in finely divided vegetable matter, came to the conclusion 
that the particles were alive. 

To return to the main question, however, without pre- 
suming to pronounce any opinion one way or another on 
the very startling idea that living matter is nbtl’ always 
subject to the second law of thermodynamics, but finds 
meun^, in som^r cases at all events, to evade its provision, 
1 desire to direct attention to the stupendous consequoiK>\s 
that would follow could such :i view be established Hep*, 
at last, we should have the equivalent of the perpetually 
burning lamp of the story books, which consumed no oil ; 
the perpetual fire of ihc burning bush, which required no 
fuel. We should have immediately to hand the moans of 
producing the perpetual motion dreamed of by mediievnl 
philosophers. We should only have to cultivate the right 
kind of organisms in sufficient masses, and they would do 
all this for us. Moreover, there would be nothing lost ; 
thf‘ ln*at that was thus accumulated locally for our need-* 
would dissipate itself again into the common store, as 
would also the mechanical effects after they had done theit 
work. The unordcred molecular motions of which tlv* 
Brownian movements give us an indication — motions which, 
constitute heat — would merely be directed for a time in th»* 
particular manner needful to give u< the power that wr 
require. Life would be the directing force; but it would 
be a directing force only, and would do no work. 

It is a fascinating prospect, giving us a glimpse of what 
some may perhaps 'ihink is destined to take the place of 
fuel a few hundred years hence, wh.’ii the latter is all 
exhausted and before means hav»? l>.'cn found to unlock the 
still greater stores of atomic energy that haw* already been 
I alluded to. To those, however, who have been brought up 
to rely on the orthodox doctrines of thermodynamics, 

ems not only very revolutionary, but also very heterodox 
from a physical point of view. Personally, as one totally 
ignorant of biology, I am only here concerned to point out 
the inevitable consequence of admitting that living matter 
is not subject to the second thermodynamic law, a proposi- 
tion which I venture to believe has never befon* now be^'U 
put forward seriously in any respon.sible quart.?rs. 

Among the ’many scientific problems that await s-jlutioi^, 
problems which, if satisfactorily solved, would have an 
eiu>rrnous effect on the habits of mankind, is that of 
distant electric vision, or the power to see objects a great 
way off by el-ictrical me.aiis ; in other words, to do for llv* 
j sense of sight what the telephone has done for the sen.>;e ol 
1 hearing. Indeed, if this extension of our sense of vision 
‘ was obtained, we could well afford to dispense with any 
extension of our other senses, thos<» of taste, smell, 

and touch, the N.-ns.=*.s of sigl.t and of hearing being, fo- 
all ordinary purpo'jos, much more important to us than .ari* 
the others. 

So long .ago as the year 100 .S, in connection with a 
paper [)LibIished in Nature by the late Mr. Shclford Bid- 
well, i wrote a l»dt*rr in that journal suggesting that the 
difficulty of obtaining the neec'^sary enormous numbers of 
«5ynchnnu-sed oporati.)ns per second could possibly be solved 
by the «‘mpIoyment of two b^.-uns of kathode rays, one at 
the transmitting and one at the receiving station, sychron- 
ously didlected by thf* varying fields of two electromagnets 
placed at right angles to one another and energised by two 
alternating electric currents of widely different frequencif‘s, 
so that the moving extremities of the two beams would be 
caused to sweep synchronously over the whole of the r**- 
quired surfaces within the one-tenth of a second necessary 
to take advantage of visual persistence ; and that, so fa: 
as the receiving apparatus was concerned, the moving 
k.athode beam would only h.ave to be arranged to imping*" 
on a sufficiently sensitive fluorescent screen, and, giv»*:i 
suitable variations in its intensity, to obtain the desired 
result. As, since that date, I have several times bcei*. 
asked to explain more in detail this idea, I now propose 
to do so, though it must be distinctly understood that my 
plan is an idea only, and that the apparatus has never been 
constructed. Furthermore, I would explain that I do not 
for a moment suppose it could be got to work without n 
great deal of experiment, and probably much modification. 
It is, indeed, only an effort of my imagination, and can 
be useful merely as a suggestion of a direction in which 
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experiment might possibly secure what is wanted. What, Similarly, in the transmitting apparatus, the kathode 
however, is claimed is that, so far as I am aware, it is rays fall on a screen J, the whole surface of which they 

the first suggested solution of the problem of distant search out every tenth of a second under the influence of 

electric vision in which the difficulty of securing the re- the magnets D and £. Further, it is to be remarked that 

quired extreme rapidity and accuracy of motion of the parts as the two magnets O and D' and the two magnet*^ £ 

is got over by employing for these parts things of the and E' are energised by the same currents, the movements 

extreme%)^cnuity and weightlessness of kathode rays. of the two beams of kathode rays will be exactly 

Indeed, apart from the revolving armatures of the alter- synchronous, and the kathode rays will always fall on the 

nalors employed for synchronisation, which present no two screens H and J on each corresponding spot 

difficulty, there is no more material moving part in the simultaneously. 

suggestedLapparatus than these almost immaterial streams In the transmitter the screen J, which is gas-tight, is 
of negative electrons. Furthermore, as will be seen, only formed of a number of small metallic cubes insulated from 

four wires, or three wires and earth connections at each one another, but presenting a clean metallic surface to the 

end, are required. kathode rays on the one side, and to a suitable gas or 

In the diagrammatic illustration the transmitter is shown vapour, Stay sodium vapour, on the other. The metallic 

on the left-hand side and the receiver on the right-hand cubes which compose J are made of some metal, such as 

side. The transmitter consists of a Crookes tube A fitted rubidium, which is strongly active photoeleclrically in 

with a kathode B, which sends a kathode-ray discharge readily discharging negative electricity under the influence 

through a small aperture in the anode C, (he kathode rays of light, while the receptacle K is filled with a gas or 

being produced by a battery or other source of continuous vapour, such as sodium vapour, which conducts negative 

electric current giving some 100,000 volts. D and E are electricity more readily under the infli^^flce of light than 

two electromagnets placed at right angles to one another, in the dark. ^ 



which, when energised by altern.ating current, will deflect j Parallel to the screen J is another screen of metallic 

the kathode rays in a vertical and in a horizontal direction ' gauze L, and the image to be transmitted of the object N 

respectively. is projected by the lens M through the gauze screen L on 

The receiving apparatus consists similarly of a Crookes to the screen J through the vapour contained in K. The 

tube A' fitted with a kathode B', which, in circumstances gauze screen L of the transmitter is connected through 

to be further described, transmits kathode rays through an the line wire to a metallic plate O in the. receiver, past 
aperture in the anode C'. D' and E' are two electro- which the kathode rays have to pass. There is, furtljcr, 

magnets placed at right angles, similar to those in the a diaphragm P fitted with an aperture in such a position 

transmitter, the two magnets D and D', which control the as, having regard to the inclined position of .B', to cut off 

vertical motions of the kathode-ray beam, being energised the kathode rays coming from the latter and prevent them 

from the same alternating dynamo F, which has a fre- from reaching the screen H unless they are slightly repelled 
quency, say, of ten complete alternations per second; from the plate O, when they are able to , pass through the 

while the other two magnets E and E', which control the aperture. 

horizontal movements of the kathode-ray beam, are The whole apparatus is designed to function as 

energised by a second alternating dynamo G having a follows : — 

frequency of, say, 1000 complete alternations per second. Assume a uniform beam of kathode, rays to be passing 

'In the receiver H is a fluorescent screen, upon whiqb, in the Crookes tubes A and A', and the magnets D and E 

under conditions to be further described, the kathode rays and D' and E' to be energised with alternating current, as 

impinge, and the whole surface of which they search out mentioned. Assume, further, that the image that is desired 

^very tenth of a second under the combined deflecting to be transmitted is strongly projected through the lens M 

influence of the two magnets D' and E', with the result through the gauze screen L on to the screen J, Then, as 

that under these conditions the screen fluoresces with what the kathode rays in A oscillate and search out the surface 

appears to the eye^as a uniform- brilliancy. of J, they will impart a negative charge in turn to all the 
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metallic cubes of which J is composed. In the case of 
cubes on which no light is projected, nothing further will 
happen, the charge dissipating itself in the tube ; but in 
the case of such of those, cubes as are brightly illuminated 
by the projected image, the negative charge imparted to 
them by the kathode rays will pass away through the 
ionised gas along the line of the illuminating beam of light 
until it reaches the screen L, whence the charge will travel 
by means of the line wire to the plate O of the receiver. 
This plate will thereby be .‘charged; will slightly repel the 
kathode rays in the receiver ; will enable those rays to 
pass through the diaphragm P, and, impinging on the 
fluorescent screen H, will make a spot of light. This will 
occur In the case of each metallic cube of the screen J, 
which is illuminated, while each bright spot on the 
screen H will have relatively exactly the same posi- 
tion as that , of the illuminated cube of J. Con- 
sequently, as the kathode-ray beam in the transmitter 
passes over in turn each of the metallic cubes of the 
screen J, it will indicate by a corresponding bright spot on 
H whether the cube in J is or is not illuminated, with the 
result that H, within one-tent||pf a second, will be covered 
with a number of luminous s^ts exactly corresponding to 
the luminous image thrown on J by the lens M, to the 
extent that this image can be reconstructed in a mosaic 
fashion. By making the beams of kathode rays very thin, 
by employing a very large number of very small metallic 
cubes in the screen J, and by employing a very high rate 
of alternation in the dynamo G, it is obvious that the 
luminous spots on H by which the image is constituted 
can be made very small and numerous, with the result that 
the more these conditions are observed the more distinct 
and accurate will be the received image. 

Furthermore, it is obvious that, by employing for the 
fluorescent material on the screen II something that has 
some degree of persistency in its fluorescence, it will be 
possible to reduce the rate at which the synchronised 
motions and impulses need take place, though this will 
only be attained at the expense of being able to follow 
rapid movements in the image that is being transmitted. 

It is further to be noted that as e.acli of the metallic 
cubes in the screen J acts as an iiidepenclcnt photoelectric 
cell, and is only called upon to act once in a tenth of a 
second, the arrangement has obvious advantages over other 
arrangements that have been suggested, in which a single 
photoelectric cell is called upon to produce the many 
thousands of separate impulses that are required to be 
transmitted through the line wire per second, a condition 
which no known form of photoelectric cell will admit of. 

Again, it may be pointed out that sluggishness on^ the 
part of the metallit. rubes in J or of the vapour in K, in 
acting photoeloctrically, in no wise interferes with the 
correct transmission and reproduction of the image, pro- 
vided all portions of the image are at rest ; and it is only 
to the extent that portions of the image may be in motion 
that such sluggishness can have any prejudicial effect. Inr 
fact, sluggishness will only cause changes in the image to 
appear gradually instead of instantaneously. 

Many modifications are, of course, possible in detail. 
For instance, the plate O of the receiver might perhaps 
better be replaced b}’ an electromagnet or solenoid so 
arranged as to repel the kathode beam when energised. 
Again, the somewhat crude form of photoelectric cell 
described, composed merely of insulated cubes of rubidium 
in contact with sodium vapour, might he improved upon. 
Indeed, it is highly probable that research will reveal much 
more sensitive materials, the ii«e of which would vastly 


improve this part of the apparatus, which at present is 
probably the one least lil^^ly to give the desired results. 


GEOGRAPHY OF BRITISH CENTRAL AFRICAA 


A TTENTION was first directed to “ British Cenlml 
Africa ** by Dr. Livingstone in 1859. By the term 
“ Briti.sh Central Africa ’* I mean the present protectorate 


of Nyasaland, ” together with north-eastern Rhode.sia; 
that is, the British territory bordering on the Shire River, 
and on Lakes Nyasa, Tanganyika, Mweru, and Bangweulu. 


1 From a paper on “ The Geography and Kcrtnomic Development of 
British Central Africa,” read before the Royal Geographical Society on 
December 4, by Sir Alfred Sharpe, K.CM.G., C.B. 
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Records show that the Portuguese had some knowledge 
of the Nyasa regions- so far back as the seventeenth century, 
though they never established any stations there. They 
followed the line of “ least resistance,’* the Zambezi River, 
which was navigable for small craft up to the Kebrabasa 
rapids. It m.iy be taken as practically certain.,th^t at the 
very ancient period when at “ Zimbawc ” and elsStvhere in 
Mashonaland there existed a flourisliing gold-producing 
industry, the River Zambezi was known and navigated by 
the same ships which brought traders to the port of Sofala. 
No ancient rock-workings for gold have been found north 
of the Zambezi similar to those in Mashonaland, but it is 
not improbable that the traders of those days obtained 
copper from Katanga, and used the Zambezi as their most 
available transport route. With regard to the ruins in 
Mashonalatul, no African race unaided ever erected these 
stone buildings, nor, in tiiy opinion, can they be dated back 
to anything but the most ancient times. The idea that 
Solomon got his gold there has sometimes been ridiculed ; 
but why not? Wc know that in those times fleets were 
sent out from the Red Sea periodically, which returned with 
gold, apes, ivory, and feathers — all products of Africa. 
These ships were probably identical with the Red Sea dhows 
of to-day.* Where would explorers with vessels of that type 
ho likely to go fir.st, on leaving the Red Sea? Out into the 
Indian Ocean? or down the African coast? ^hey would, ^ of 
course, follow down the land : and whether or not in King 
Solomon’s days he got his gold from the east or the south, 
it may be taken as certain that the whole Fast African 
coa.st was then known and frequented by traders. It is 
interesting to note that the question as to who were the 
ancient )‘>eople who workcxl the gold-mines of South-east 
Africa is no new one. In that fascinating hook, “ A 
History of Africa,” by John Ogilby, published in 1670, the 
matter is thoroughly discussed, and tlie arguments for and 
against King Solomon are fairly stated. Ogilby says, in 
.speaking of the kingdom of Monomotnpa : ‘‘In this 
country far to the inland on a plain stands a famous 
structure called Zimbawe, built square like a castle with 
hewn stones of a wondeiful bigness. Above the gate 
appears an inscription which cannot he read or understood, 
nor could any that had seen it know what people used such 
letters. Near this place are more such buildings by the 
same name, signifying a court or palace. The inhabitants k 
report it a work of the devil, themselves ^ly building with 
wood.” Also, <as regards .Sofala, he sayR “The inhabit- 
ants aver that this is the very true Ophir from whence King 
Solomon had his gold.” Then follows a full statement of 
the arguments pro and con. 

The geographical position of Nyasaland is a somewhat 
remarkable one. The Shire valley .ind Nyasa form the 
soiitliern portion of one of the greatest *‘ rifts ” in the 
African continent. This djipression, after a break north of 
the lake, is carried on for 400 miles by Lakes Rukwa’ and 
Tanganyika, and, with a few short breaks, runs on by 
L.alcps Kivu, Albert Edward, and Albert, to the Nile valley. 
Following this route, a journey by boat could be made 
from the mouth of the Zambezi to the Mediterranean, a 
distance of more than 4^00 miles, covering 50 degrees of 
latitude, with a total distance of land portages of not more 
than 500 miles. A curious point about this great line of 
dc-pression is that for a great part of its length it lies 
almost alongside the backbone of tropical Africa, the water- 
shed in some parts approaching within a few miles of the 
lakes which lie .along its course. 

Most of British Central Africa has an average elevation 
of some 3000 to 4000 feet above sea-lcvel. Here and there 
are higher plateau masses and peaks; which in some cases 
rise to close on 10,000 feet. The most notable of these 
plateaux are ” Nyikn ” in the North Nyasa district and 
“ Mian jo ” in the Shire Highlands. The former has an 
average altitude of 7000 to 8000 feet with an area of 
2000 square miles, and a European climate ; the Mlanje 
plateau lies at 6000 to 7000 feet, and ha!)i|xn area of some 
2^0 square miks. Both are what Sir Harry Johnston used 
tniball ‘‘Jack and the Beanstalk” countries, the platc.aii 
sides rising precipitously from the surrounding cotintry, and 
being almost unclimbable. On Mlanje grows the- Widdririf*- 
tonea 7vhytei (Mlanje cypre.ss), a large handsome conifer, a 
very valuable timber of excellent quality, durable and 
impervious to the attacks of white ants. 
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British Central Africa is drained (a) by the Nyasa-Shire- 
Zambezi outlet, (6) the Loangwa-Zambezi, (c) the Luapula- 
Congo. That portion of the Nyasa-Tanganyika plateau 
whirh borders on the route of the “ Stevenson road ** drains 
in live directions : (1) To Lake Tanganyika and the Congo, 
(2) to Nyasa, (3) to the Chozi and Luapula, (4) to Lake 
Kukwa, which has no outlet, (5) to the Loangwa and 
Zambezi. 

But while the bulk of this portion of Africa lies at elev.a- 
tions over 3000 feet, the two main drains to the south, 
Nyasa-Shire and Loangwa-Zambezi, form deep depressions 
of considerable width, not attaining an altitude of anything 
above 1500 feet in their northernmost (highest) parts. 
One result of this is that British Central Africa has two 
climates, that of the low country, hot and somewhat 
unhealthy, and that of the uplands, pleasant and fairly 
healthy. 

When I first knew Nyasaland, in 1887, there was an 
available line of water transport some 700 miles in length 
from the Zambezi mouth to the north end of Lake Nyasa, 
with one break only, the Murchison cataracts of the Shire 
River (which extend for some 40 miles). During recent 
times the couise of the Shire has so rapidly and per- 
sistently silted up, both above and below the catariicts, that 
at the present day the upper portion is almost unnavigable 
at any season, and the lower river, instead of being avail- 
able as a transport route all the year round from the sea 
to the foothills of the Shire Highlands, can only be used 
for a few months of the year so far as the junction with 
the Ruo River. The Shire gathers very little water on its 
course, and is the overflow pipe from the Nyasa tank. 
When that lank almost ceases to overflow, as is the case 
at present, the pipe must be more or less empty, and no 
human power can fill it. 

This enforced abandonment to a great extent of the 
Shire as a transport route has been a terrible handicap on 
the growing planting industries of Nyasaland, which at 
this moment is unable to find a means of transporting to 
the .sea-coast the cotton, tobacco, rice, maize, tea, rubber, 
and other marketable articles the is actually producing. 
The suggested extensions of the railway north and south 
will enable the protectorate not only to deal with what she 
is now producing, but to open up large additional tracts 
. of land. 

For the present fall in level of Lake Nyasa, the result 
of which is a faf^ scantier and only intermittent overflow 
into the Shire River, it is difficult to assign any reasonable 
cause except a decreased rainfall in the basin ; but such 
observations and records as have been kept at lake stations 
during the last few years do not seem altogether to bear 
out this supposition. A theory which might to some 
extent account for definite cycles of rise and fall of the 
level of Nyasa (presumably due to lessening and increasing 
r.'iinfall) has suggested itself to nic, and I advance it for 
wh-at it is worth. We are aware that Tanganyika has a 
natural outlet to the Congo. When Livingstone and 
Stanley were there this outlet was found (the Lukugu), 
but it was blocked up ; it was clear from native evidence 
that the lake had been rising in level for a number of 
years. The prophecy was then made that sooner or later 
it would break out at its old outlet. This subsequently 
took place, and for years Tanganyika has sent its surplus 
waters to the Atlantic. I am not aware whether the 
Lukugu ‘has yet closed again. A noticeable feature on 
Nyasa is an old beach-mark, 6 or 8 feet above the highest 
level to which the lake now rises. This mark is distinct 
and clear, especially on the rocks, and is carried round the 
lake both in the open and in the most secluded and 
sheltered bays. It is abundantly evident that at some not 
very distant time the lake had this higher level, from 
which there must have been a sudden fall. Some few 
years ago, during the dry season, Nyasa ceased to over- 
flow, and the bed of the Shire River at its exit began to 
silt up, reeds an<L other plants took root, and natives were 
able to walk across with only a few inches of water here 
and there. It would only have needed a few similar 
seasons for the outlet to have become entirely rhoked up, 
as was the case with the Lukugu. Is it not probable, 
therefore, that this has actually taken place at previous 
periods, and. that the level of the lake subsequently rose 
until it overflowed the barrier and finally burst it? Is it 
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not, moreover, probable that these cycles of fall, blocking 
up, rise, and outburst have been going on for ages? A 
sort of recurring decimal. 

The Nyasaland basin is very limited in extent. The bulk 
of the water which enters the lake comes in at its northern 
end from high country lying beyond the Anglo-German 
boundary. Part of this country, consists of a very interest- 
ing volcanic district in “ Kondeland,’* which is dotted over 
with the craters of extinct volcanoes. On the east side of 
Nyasa the watershed between the lake and the Indian 
Ocean lies within a few miles. No rivers of any size 
enter the lake from the east. 

To refer to the climate of British Central Africa. 
Throughout the higher levels, from May to September 
inclusive, it would be hard to find a pleasanter climate. 
October and November are hot, but dry ; December to 
March constitutes the rainy season ; April is cool and finer 
(the finishing of the rains). Malaria is, of course, the 
chief trouble. If this could be checked there is no reason 
why the elevated plateaux, not only of British Central 
Africa, but of many other parts of tropical Africa, should 
not be as healthy as Queet|dand. Knowledge which has 
been gained during the last ren years, largely through the 
exertions of the London and Liverpool Tropical Schools of 
Medicine, has enabled us not only to get a very much 
better insight into the causes of malarial fevers, but also 
to some extent to prevent their occurrence. Most tropical 
diseases are now known to be communicated by various 
biting insects, and if it were possible to protect ourselves 
against the attacks of these w^e should be able to prevent 
fevers. The difficulty, however, is to carry this out 
successfully. 

A few years ago the first cases of sleeping sickness were 
discovered in British Central Africa. The disease reached 
this part of the continent from the Congo State, having, 
no doubt, been carried to the shores of Tanganyika and 
Mweru, and to the Luapula Valley, by the numerous ex- 
peditions from the Congo to the eastern boundaries of the 
Free State. It quickly established itself on Tanganyika 
and Mweru and in the Luapula Valley, also along the 
banks of several of the larger rivers running into Mweru 
and Tanganyika. Quite recently cases have appeared in 
the valley of the Luangwa, and also in the country border- 
ing on the south-western shores of Lake Nyasa ; and it is 
evident that there is in this part of Africa some hitherto 
unknown agent which carries the germ of sleeping sick- 
ness, as the tsetse-fly known as Glossina palpaUs does not 
•^xist in thf* protectorate of Nyasaland (although it is found 
on Lakes Tanganyika and Mweru). More than one ex- 
pedition is now at work investigating these, interesting 
questions, and especially as regards the connection between 
tsetse-fly and big game. Whatever the results obtained 
by these expeditions may be, however, it is, I think, 
already evident that sleeping sickness will not prove to be 
I such a scourge in these parts as it has been in Uganda. 

It has been believed by many that the presence of game, 
and especially buffalo, is responsible for the existence of 
tsetse-fly. After many years spent in travelling over every 
part of Nyasaland and much of northern Rhodesia, 
Portuguese and German East Africa, and the Upper Congo, 
I arrived at the conclusion that the weight of evidence i.s 
.against this theory, so far as tropical Africa is concerned ; 
and in (his belief, namely, that tsetse in these refitons does 
tint depend on game for its existence^ I think that all 
who are entitled to speak with authority, including Mr. 
Selous, are now agreed. 

♦ 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

The annual prize distribution and students’ conversazione 
of the Northampton Polytechnic Institute, Clerkenwell, 
E.C., will be held lo-morrow, December 8. Sir William 
H. White, K.C.B., F.RtS., will distribute the prizes and 
certificates. 

The organising committee for the Imperial University 
Congress to be held in London next July has appointed 
Dr. Alexander Hill, formerly Master of Downing College, 
Cambridge, to be secretary to the congress, in succession 
to the late Dr. R. D. Roberts. 
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A STUDY of the calendar for the session 1911-12 of the 
^ University College of North Wales emphasises how much 
has been accomplished in recent years in making more 
easily available- the advantages of higher education. It 
can no longer be said that university education is possible 
only for the child of wealthy parents. The present calendar 
shows that the fees of an ordinary arts student at the 
University College of Kangor amount only to 13I. 15. per 
session, and of a science student to 17J. is. per session. 
The total cost of living in lodgings and tuition in Bangor 
averages from 35I. to 45/.* for the session. 

The annual meeting of the trustees of the Carnegie 
Foundation for the Advancement of Teaching was held in 
New York on November 17. According to a Press notice, 
says Science^ Mr. Carnegie gave 20o,oooZ. of the i.ooo.oool. 
which he had promised in ease the State-supported institu- 
tions were admitt(*d to the benefits of the foundation. The 
endowment is 2,425,200?., yielding an annual income of 
1 18,000/. Last year, it is said, the sum of 105,200/. was 
paid for pensions to 370 professors and widows of pro- 
fessors. Forty-eight were added to the list for the year, 
and fifteen died. The Universjjty of Virginia was added to 
the list of accepted institutions. 

The fourth annual dinner of the old students of the 
Royal College^of Science, London, will be held at the new 
^ Imperial College Union, Prince Consort Road. South 
Kensington, on Wednesday, December 13. Sir Alexander 
Pcdler, F.R.S., president of the Old Students Association, 
will preside ; and the guests will include the President of 
the Board of Education, the Rt. lion. A. II. D. Acland, 
Sir Robert Morant, K.C.B., Sir Arthur Church, K.C.V.O., 
Sir Alfred Keogh, K.C.B., Prof. S. H. Cox, and Prof. 
W. E. Dalby. Tickets for the dinner may be obtained on 
application to the secretary of the Old Students Associa- 
tion, 3 Selwood Place, S.W. 

It was proposed recently that steps should be taken to 
establish a University of Brighton, and a meeting is to be 
held on Tuesday next, December 12, by invitation of the 
Mayor of the town, to consider the subject. It is sug- 
gested that there might be afllliation with the Municipal 
College at Portsmouth and the Hartley University College, 
Southampton, to constitute a new university for the South 
Coast, or that the present radius of the University of 
I.ondcm should be extended to include the proposed new 
University College. Hitherto, Brighton has not shown 
any very marked desire to take a prominent part in tech- 
nical or university education. The town has a population 
of 131,000, yet there are only between sixty and seventy 
day students in the Municipal Technical College, and nearly 
two-thirds of ’these are first-year students. This does not 
provide a very promising nucleus upon which to constitute 
a university or a university college, or indicate keen local 
^ interest in higher education. -We should be sorry, how- 
everi to discourage the proposal, and we trust that next 
Tuesday’s meeting will lead to the formation of a scheme 
which will be successfully carried out in due course. 

The report of the council of the Royal Agricultural 
5 >ociety, adopted at the annual general meeting held 
yesterday, contains, among other interesting particulars, 
information concerning certain alterations in the regula- 
tions and syllabuses of the society’s (examination in agri- 
culture. The National Agricultural Examination Board is 
of opinion that the time has arrived when the practice of 
examining in elementary science might be discontinued, 
and the subjej^ of examination will in future be : — prac- 
tical agriculture (two papers), f.arm and estate engineering 
(including surveying, buildings, machincrv, and imple- 
ments), agricultural chemistry, agricultural botany, agri- 
cultural book-keeping, agricultural zoology, and veterinary 
science. Candidates will have the option of taking the 
whole eight papers in one year, or of sitting for a group 
of any four in one year, and the remaining group of four 
in •the next year. In order to be eligible to sit for the new 
examination, a candidate must present a certificate from a 
recognised agricultural college that his .attainments in the 
subjects of general botany, general chemistry, geology, and 
physics and mechanics, as attested by. clas.s and other 
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examinations, are, in the opinion of the .authorities of the 
college, .such as to justify his admission to the examination. 

So much attention has been directed during the year to 
the question of the legitimate place of public examinations 
in our system of education that a special ihterest is 
attached to an unsigned article in the Journal of the Royal 
Society of Arts of November 10 on the number of candi- 
dates offering themselves for the public examinations held 
during the year 1910. It appears that some 300,000 pupils 
were examined, without counting students presenting 
themselves for university and professional examinations and 
all the competitive examinations for the Army, Home and 
Indian Civil Services, and so on. This very large tot.al 
included about 23,000 candidates in each case for the Local 
examinations held by the Universities of Oxford and Cam- 
bridge, some 6000 for the London Matriculation examina- 
tions, about. ii3,5(K) for the science and art examinations 
of the Board of Education, 24*500 for the technological 
examinations of the City and Guilds of London Institute, 

11.500 for the London Chamber of Commerce examina- 
tions, 9000 for those ot the College of Preceptors, about 

14.500 for those of the National Union of Teachers, 42,000 
for the examinations of the Lancashire and Cheshire IJnion 
of Institutes, and more than 27,000 for those of the Royal 
Society of Arts. As the writer of the article remarks : 
“ Most people will admit that, whether examin.ations .ap* 
or are not desirable, the thing Is somewh.at overdone.” 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, November 23. — Sir Archibald Gcikie, 
K.C.B., president, in the chair. — Sir Norman Lockyer : 
The iron flame spectrum and those of sun-spots and lower- 
type stars. Previous publications arc rcfiirrcd to indicating 
that the spectral lines of the metallic elements have been 
separated into two series, one seem best in the hotter stars 
and when high temperature and great electric energy art* 
employed. These wore termed “ cnh.anccd > lines. ” 'l‘he 
other set, existing in stars of the solar type, but not in 
high-leinperature stars, and seen with lower degrees of 
heat and electric energy in the laboratory, were called 
“ .arc lines.” These lines have been shown to be 
strengthened in sun-spot spectra, while the enhanced lines 
are weakened. It seemed important to consider as a third 
term the spectrum given by the comparatively low tempera- 
ture of the oxyhydrogen flame and sec how the lines in 
the spectrum behave in the spectra of sun-spots and lower- 
type stars. Photographs have been recently obtained of 
the oxyhydrogen flame spectrum of iron, using greater dis- 
persion than has hitherto been employed on that spectrum * 
at Kensington. It has been found that the lines existing 
ill the flame spectrum nearly all behave in a similar Wc^y 
in sun-spot spectra, these lines being extensively winged in 
passing from the Fraunhofer ic spectrum to the sun-spot 
spectrum, and, generally speaking, more conspicuous in 
the latter. It has also been found that the flame lines 
arc just those which are relatively strong in the electric 
furnace spectra of iron, the spectrum furnished by the 
lowest temperature conditions dealt with in the furnace 
being .almost identical with the oxyhydrogen flame spec- 
trum. With regard to the behaviour of the flame lines in 
the spectra of lower-type stars, it is found that in th*‘ 
region \ 4000 to \ 4330 they are mainly unaffected in the 
spectrum of Arcturus. In the region \ 4330 to \ 4500 the 
evidence tends to show that most of the lines are 
' strengthened both in Arcturus and a Orionis, but this 
I point cannot be definitely established until stellar spectr.a 
j of greater di.spersion are available. — Sir Robert Hadfleld : 
Sinhalese iron of ancient origin. There being littl 
definite evidence regarding ancient iron, the authc^r 
! describes some specimens from the buried cities of Cc'ylon. 

! His paper supplements one by Dr. G. Pearson, read to 
the society in 1795, on Indian steel of modern manu- 
facture. rhe specimens investigated, obtained through 
kindness of the Governor-General of Ceylon, Sir Henry 
McC.allum, are (i) a steel chisel, fifth century a.d. ; (2) aii 
ancient nail, probably of same place and dale; (3) n bill 
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hook. This date has been verihed by Dr. A. Willey, 
F.R.S. Kxainination of the chisel showed— ■ 

bpccihc 

. C Si S P Mn Fe gravity. 

Compos lion, q.|2 0*003 0*28 nil 99*3% 7*60 

Difference being slag and oxide. 

Fremont shear test showed 16 tons per square inch elastic 
limit, 26 tons per square inch breaking load. Shock test 
ishowed 17 kg. with 85° bend before breaking. Brinell 
ball test showed hardness numbers 144 and 144 on oppositt* 
sides. Scleroscopic hardness, 35. Transverse section 
shows the specimen to be somewhat . carbonised, with 
carbonised areas on two sides. The presence of martensite 
and hardenite suggests the important information that the 
chisel was quenched. The analyses in the paper probably 
represent tl^e only modern complete determination of the 
composition of authentic specimens of ancient iron. The 
percentage of phosphorus, though high, does not greatly 
differ from modern bar iron. Sulphur is extremely low, 
showing the employment of a very pure fuel. There is 
very little silicon, while manganese is entirely absent, 
which is somewhat remarkable, since nearly all iron con- 
tains some manganese. From microscopical examination 
and other tests it results that the specimens represent 
wrought iron rather than steel. They somewhat resemble 
puddled iron, and seem to have been made from rather 


atomicity of neon, krypton, and xenon. — H. M. Budiratt : 
The adherence of flat surfaces. This paper deals with tlief 
various causes producing adherence between plane surfaces 
which have simply been “ wrung *’ together, and experi- 
ments are described which were carried out with specially 
prepared steel gauges. It is shown that the effects of 
atmospheric pressure and molecular atttjpction between the 
opposing faces are very slight, and that the adherence . is * 
chiefly due to the presence of a minute liquid film between 
the gauges. Tables are given comparing the force required 
to pull the gauges apart when^various liquid films were 
present, and also comparing the readings obtained when 
separation occurred in air and in a vacuum. Photomicro- 
graphs are shown illustrating the distribution of a paraffin 
film over the steel, and proving that phly’- a small area of 
the faces is covered by the liquid. The breaking strains 
of various liquids are estimated from microscopic measure-, 
ment of the area of cross-section under strain, and it is 
shown that the tensile strength of water ^ approaches 60 
atmospheres under these conditions.— G. “D. West ; The 
resistance to the motion of a thread of mercury in a glass 
tube. It is shown by theory and experiment that if a 
mercury index is to be moyed along a glass tube of small 
bore with a velocity ?>, the difference of pressure P on the 
two ends of the index is given by 

P = o-o 38 /a+ 8 Zij v/n®, 


impure ore. The percentage of carbon is low, as is the 
case for other impurities, with the exception of phosphorus. 
Slag is present in considerable quantity in a lumpy, 
irregular form, indicating that the material was not sub- 
mitted to the amt)unt of forging undergone by modern 
wrought iron. — Prof. J. S. Townsond : The conductivity 
of a gas between parallel plate electrodes when the current 
approaches the maximum value. — Hon, R. J. Strutt and 
A.^ Fowlsr : Spectroscopic investigations in connection 
with the active modification of nitrogen. II. — ^Spectra of 
elements and compounds excited by the nitrogen. The 
chief results are as follows : — (i) The spectra generated by 
the nitrogen .^afterglow do not differ fundamentally from 
those which q|n be produced by other means of excitation. 
In many cases, however, band spectra are better displayed, 
and the more refrangible parts of the spectrum are more 
completely developed. 'I’lip method therefore adds to our 
resources for the production of spectra. (2) The spectra of 
metallic substances approximate to those obtained in the 
electric arc, or are intermediate between arc and flame 
spectra. (3) The band spectra given by iodine, chloride of 
tin, and mercuric iodide arc very similar to those obtained 
from vacuum tubes. (4) The spectra exhibited by sulphur, 
sulphuretted hydrogen, and carbon disulphide consist of 
b.ands which are quite distinct from those given by sulphur 
in a vacuum, but resemble the bands of the carbon 
disulphide flame in air. (5) The cyanogen spectrum which 
i.« developed !n the glow by cyanogen and certain other 
compounds of carbon differs in several respects from that 
observed in the cyanogen flame or carbon arc. Some of 
the differences appear to be due to the production of the 
spectrum at a relatively low pressure in the glow. A new 
set of bands, occupying positions near the most refrangible 
edges of the violet group.s, occurs in the glow spectrum, 
and has also been observed during the phosphorescent com- 
bustion of cyanogen in ozone. — A. Fowlor and H. Shaw : 
The less refrangible spectrum of ryancigen, and its occur* 
fence in the carbon arc. (i) Revised wave-lengths are 
given for the bands forming the less refrangible" part of 
the cyanogen spectrum. Numerous bands which have not 
previously been recorded are included. (2) The heads of 
the bands can be arranged in regular .series similar to 
those constituting the first positive band spectrum of 
nitrogen. (3)^ There .are considerable variations in th*^ 
relative intensities of the various bands, according as the 
sped rum is obtained from the flame of the burning gas, 
from f'x v.acuum tube, or from the luminous glow produced 
by the interaction of certain compounds of carbon with 
active nitrogen, (4) The complex spectrum of the carbon 
arc in the red and yellow is almost entirely due to 
cyanogen. (5) The spectrum of cyanogen in the sun is not 
of sufficient intensity to give visible indications of the red 
and yellow bands. — Sir W. Ramsay : Note on th 


when a is the radius of the tube and the coefficient of 
viscosity of mercury. — A. J. Barry Ihe distillation of 
binarj" mixtures of metals in metals in vacuo. Part I. 
Isolation of a compound of magnesium and zinc. Attempts 
have been made to isolate definite compounds of two 
metals, one of which, at least, is readily volatile, by dis- 
tillation of the excess of the more volatile constituent ; 
compare Heycock and Neville (Trans. Chem. Soc., 61, 
1892, p. 914). In the present case it has been shown that 
the compound MgZn^ discovered by Grube (ZHisch. anorg. 
Chem,, 49, 1906, p. 77) can be prepared by heating a 
mixture of magnesium with an excess of zinc in vacuo. 
The excess of zinc distils off, and the residual alloy consists 
of the intermetallic compound. It has further been shown 
that this compound can be di.stilled without decomposition. 

F, J. solby : Analysis of tidal records for Brisbane for 

the year iqo8. This paper gives the results of an analysis 
of one vear^s tidal records for Brisbane. T he analysis was 
made by the method of Sir G. H. Darwin, the tidal abacus 
devised bv him being employed. The results are generally 
in good agreement with those given by Rolin A. Harris for 
Sydney, as deduced from a year’s observations of high and 
low waters. Using the constants given by the analysis, a 
curve was run off on the Indian' tide-predicting machine at 
the National Physical Laboratory, and from a comparison 
of this with the actual records it was concluded th.al the 
values of the constants obtained were satisfactory.— Henry 
E, ArmBtroniTi E- Frankland Armstrong, and E. 
Horton : Herbage studies. I. — Lotus corniculatus, a 
cyanophoric plant. Early in the summer last year plants 
of Lotus corniculaUis growing on the Thames banks *^car 
Reading were found to contain a cyanophoric glucoside, 
but hydrogen cyanide could rarely be detected in 
from various loctilities collected later in the season.^ This 
year specimens have been obtained from a great variety of 
British localities, and these have rarely been tested with- 
out obtaining positive results. The climatic conditions 
during the two seasons have been very different, so that 
the differences observed between plants grown ’in the two 
years would seem to be. mainly due to cliinj|^ differences^ 
This year plants have also been obtainecHfrom aU over 
Europe— from Norway, France, Holland,^ Germany,^ Russia, 
Servia, and Italy. In no case was cyanide found in plants 
growing in Norway, where the conditions have been such 
as to favour luxuriance rather than “ matunty of 
growth. The specimens obtained from other European 
localities in a majority of cases contained cyanide. The 
glucoside is usually accompanied by a corresponding 
enzyme, but this may occur without the glucoside. 
Wherever collected, the variety of L, corniculatus known 
as major iuliginosus villosus) has been found to be free 
from glucoside and enzyme ; it would therefore seem that 
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botanistis are justified in ranking this form as a distinct 

r ies. — B. Hopkinson : A high-speed fatigue tester and 
endurance of metals under alternann^^ stresses of high 
frequency. In this apparatus the tcst-piece iX* diameter 
by 4^ long) is fixed vertically, the lower end being attached 
to heavy masses. The upper end of the piece carries a 
weight.* The weight is attracted by an electromagnet 
placed above it and excited by alternating current. The 
pull thus applied varies periodically between zero and a 
maximum value, the frequency of the variation being 
twice that of the current. The test-piece behaves as a 
spring, the lower end of wfiich is held fixed, while the 
upper end carries the weight and is free to move in a 
vertical direction. -The adjustments are such that the 
natural period of vertical oscillations of this system is 
approximately equal to the period- of the varying magnetic 
pull, which accordingly lets up large forced oscillations of 
its own period.'^ By. thus using the principle of resonance 
with a current 'frequency of 60 periods per second the 
range of pull applied by the magnet; may be magnified from 
20 to 70 times, and the stress produced in the piece can 
readily be made to alternate between 20 tons per square 
inch tension and q|p tons per square inah compression. 
The number of complete cycles per minute is 7200, and 
fi,oOT,ooo reversals can be performed in 2J hours. The 
' test-piece is fifUhed . with a simple form of optical extenso- 
meter whereby continuous observation can be kept of the 
change o.f length occurring in a cycle of siress. From the 
changes of length the stress can bo calculated if the piece 
is approximately perfectly elastic under the stress which 
is being applied. An independent estimate of the limits of 
stress can also be obtained by observing with a microscope 
the range of movement of the weight and calculating its 
acceleration from that range on the assumption (the justifi- 
cation of which is fully discussed in the paper) that the 
motion is simple harmonic. These two methods of getting 
the stress were found to agree closely for the mild .steel 
used in the experiments up to a range of stress of about 
30 tons per square inch. Endurance tests made in the 
new machine on mild steel showed that the steel would 
stand at least twenty pillion cycles of stress covering a 
range of 29 tons per square inch. Comparative tests of 
the same steel made by Dr. Stanton at the National 
Physical Laboratory in a direct-stress testing machine 
giving about 1100 reversals per minute showed that at this 
speed the probable life of the material under the same 
range of 29 tons per square inch would be less than 
100,000 reversals. Similar comparisons with both higher 
and lower ranges of stress confirmed the conclusion that at 
the high speed of more than 7000 reversals per minute the 
endurance is much greater than at 1100 reversals per 
minute, both in- the number of cycles and in the actual 
time required to produce fracture. 

Royal Meteorological Society^ November 15.— Dr. H. N. 

Dickson, president, in the chair. — Ci Hardinar : The 
abnormal weather of the past summer. The author pre- 
sented statistics showing the distribution of temperature, 
rainfall, and sunshine week by week in the various districts 
of the British Isles, and also made a comparison of the 
results with the Greenwich Records back to 1841. From 
the facts thus brought together, Mr. Harding showed that 
so .far as temperature is concerned the summer of igii was 
uoique. The maximum temperature of 100° at Greenwich 
on^ August 9 is the highest temperature recorded in the 
British Isles since the establishment of comparable ob- 
sj|rvations. Tim mean temperature for the summer was also 
higher than for any similar pcrioc!^ during the last seventy 
years. The maximum temperature of 96® in July has only 
been slightly exceeded on two previous occasions, and the 
September temperature of 94® has not previously been 
equalled during that month. So many hot days during the 
summer have nevw* before been recorded. Mr. Harding 
further showed that the rainfall for the three summer 
months has only been smaller in three previous years during 
the period of seventy yeafs, and also that the duration of 
bright sunshine was greater than in any previous summer 
since the introduction of sunshine recorders in i88x. As a 
consequence of the exceptional weather the harvdit was 
everywhere commenced at an earlier date than usual, and 
was quickly concluded under the most favourable conditions. 
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The effects of the drought, other than in relation to. the 
water supply and vegetation, were very far reaching. 
— ^W. Larcl«ii ; Observations of solar halos. 

'Vi ' 

Zoological Society, November 21. — Dr. S. Fi liarmer, 
F.R.S., vice-president, in the chair. — Dr. Geoffrey Smith : 
The fresh-water crayfishes of Australia. The ob|^ of 
this paper was to revise the classification and nomenclature 
of the Australian and Tasmanian crayfishes, and to give* 
diagnoses of the genera and species with their limits of 
distribution. The work \v:is based on a large material 
obtained from all parts of the continent andl^ from 
Tasmania. Many of the specimens had been collected by 
the author, but the majority formed a very large collection 
brought together during the past twenty years by Prof. 
Baldwin Spencer. Four genera were rccognisediAstacopsis, 
Chierops, Parachairops, and Knga?us ; the first three genera 
included the fresh-water crayfishes proper, and the last- 
named g<‘nus contained the land crayfishes, which were not 
dealt with in this paper. The geographical distribution of 
these geiK-ra and its bearing upon the geographical 
problems of Australia was discussed, and the view was 
supported that the Bassian subregion represented the home 
of the Australian crayfish, and that Astacopsis was nearest 
the ancestral form. — F. E. Beddard : A new genus of 
t.apcworins from the bustard (Eiipodotis 1 :ori). Four com- 
plete .Specimens and some fragments of this ccstode had 
been obtained from a South African bustard in the society’s 
gardens, and the author regarded jt as a member of the 
group Tetracotylea, but could not reconcile its characters 
with those of any other genus of that group at present 
known. He briefly described its anatomical characters and 
discussed its systematic position, and proposed a new genus 
and species for its reception. — A. E. Cameron : The struc- 
ture of the alimentary canal of the stick-insect. Bacillus* 
rossii, Fa6r., with a note on the parthenogenesis of this . 
species. The author stated that this insect had a rather 
limited distribution, occurring in the south of Europe and 
in the north of Africa, and that in the wild state it was 
not found north of Orleans. Certain peculiarities of the 
alimentary canal were dealt with which were regdided ^ as ‘ 
adaptations to the mode of life of the species. Attention 
was directed to the fact that the male was only rarely 
found in the wild state, and that parthenogenctic reproduc- 
tion of B. rossii had been verified, for during four genera- 
tions the specimens kept by the futhor had showed no 
males. The fact that the males were disappearing sug- 
gested that parthenogenesis was not the primitive method 
of reproduction, but that the species had become adapted 
to it through the failure of sexual reproduction. — H. B. 
Preston; A collection of terrestrial and fluviatile shells 
made by Mr. Robin Kemp in British and German East 
Africa. One new genus and thirty-four new species were 
described, which represented only a very small portion of 
the large number of species collected.-- G. A. Bpulenaror : 
The habits of British frogs and toads. The paper gave 
information for those who might feel inclined to carry 
out further observations on the subject of the migrations 
of Amphibia as dealt with in a paper recently ^ead before 
the society. The common toad was strongly recommended 
as the most suitable batrachian on which to institute 
Mries of experiments on distant orientation. — R. 
I^dekker : Milk-dentition of the ratel. The author 
described an instance of primitive features present in the 
milk-dentition being entirely lost in the teeth of the per- 
manent series. So far as he was aware, no such atavistic 
feature had been hitherto recorded in the case of any 
existing mammals. 

Geological Society, November 22.— Prof. W. W. Watts, 
F.R.S., president, in the chair. — Prof. T. G. Bonnoy, 
F.R.S., and Rev. E. Hill : Petrological notes on 
Guernsey, Herm, .Sark, and Alderney. Further study, has 
been given to the relations of the igneous masses. The old 
distinction between diorite and syenite cannot be main- 
tain^ ; there exists, especially in Guernsey and^ Alderney, 
a dioritic magma, which underwent differentiation. The 
results of this are described, the most basic being found 
at Fort Albert (Alderney) and Bon R^os Bay (Guernsey), 
and the most acid, which are really tohalites, in the north- 
west of the latter island. These and a felspathic variety 
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somotimos intrudr, somt^tinics pass into the others, so they 
also must have been at high ' temp(‘rature. The so-Ccalled 
“ granites ” at the two ends of Sark are hornblendic, the 
south<^n one being really a tonalite ; so are those of 
Alderney, llerm, Jethoii, and Guernsey, and it is suggested 
that these granites may be yet more acid terms in a differ- 
entiation series. Of the numerous dykes, the most acid are 
either aplitic microgranites or quartz-fclsites. Diabase- 
dykes are common, and mica-traps have been found in all 
the islands except Herm. At Pleinmont, in tlic south-west 
of Guernsey, a mass resembling a greenstone proves to be 
sedimetitary. The time-relations of the several rocks are 
discussed. The gneiss of Guernsey is the oldest, and had 
acquired its structure before the intrusion of the diorites. 
'fhey were followed by the hornblendic granites, and these 
by the affitic microgranites. All were pre-Cambrian. 
The date of the diabase-dykes is more uncertain. 'I'he 
mica-traps are probably late Pakco/oic. — H. Woods : The 
evolution of Inoceramus in the Cretaceous period. The 
species of Inoceramus found in the Gault, the Upper 
(ircensand, and the Chalk are considered to have descended 
from two stock*! which occur in the Lower Greensand, 
one being /. salomonit d’Orb., the other of the type 
of I. ncocomiensis, d’Orb. (i) I. coucrntricus, Park^ 
(Lower and Upper Gault), is of the same type as 
I. salomoni (Folkestone beds and Mammillatum bed), from 
which it has been derived. /. sulcatus, Park. (Upper 
Gault), closely resembles I. conceutricus^ except that it 
possesses strong radial ribs. Between these two species 
every gradation is seen. /. IrtiuiSf Mant. (Red Chalk and 
Chalk M.arl), is allied to I, concentricus, from which it has 
been derived by an increase in the length of the hinge and 
a decrease *in the prominence of the left umbo. 
(2) /. anglicvs^ Woods ((Lault and Upper Greensand), 
resembles /. ncocomieusis, but the posterior part of the 
shell has become more compressed, and the ventral curva- 
ture of the ribs has increased. From /. aiigJicus two 
species appear to have arisen, namely, I. pictus and /. 
crippsi, (a) L pictus, Sow. (Chalk Marl to H. suhglo- 
hosus zone)i approaches the form of 7 . anglicus^ which has 
more numerous and more regular ribs ; and in it the ribs 
have become still more numerous and more regular, and 
the anterior area has become more extensively developed. 
(b) 7 . crippsit Mant. (Upper Greemsand to zone of II. suh- 
glohosus), agrees in many respects with the form of 7 . 
anglicuSf which has ^pwer and loss regular ribs ; but in 
this species the hinge has become’ somewhat shorter, the 
postero-dorsal part of the shell less compressed, the anterior 
area smaller, the ribs fewer and more irregular, with a 
le.ss strongly marked posterior curv.'iture. 

Cambridge. 

Philosophical Society. November 13 — Sir Georee Darwin, 
K.C.B., F.R.S., president, in the chair. — Sir J. J. 

Thomson : Application of positive rays to the study of 
chemical reactions. The author describes the results of 
the application to chemical reactions of a method which he 
brought before the notice of the society at a previous meet- 
ing. Tho production of carbon monosulphide when an 
electric discharge passes through the vapour of carbon 
bisulphide was detected by this means. The author gives 
the results of investigations on the chemical combination 
betwVen hydrogen and oxygen and hydrogea and nitrogim, 
and discusses the source of curves corresponding to atomic 
weights 1-6, 2“5, 20-21, 301 50-51. which do not fit in 
with recognised elements or compounds. — N. Bohr : 
Electron theory of metals. In the paper an attempt is 
given to generalise the theory of H. A. I.orentz, retaining, 
however, the main assumptions used by this author. It is 
shown that, by making alterations in the special assump- 
tions used by T..orentz, results can be obtained for the 
electric .and thermal conductivities and for the g.alvano- 
magnetic phenomena, which agree more closelv with the 

experiments. On the other hand it is shown that the 

calculation of the absorption and emission of he.at r.ays 
with long times of vibr.ation in all the considered cases 
leads to the same law of heat radiation ns given by 

Lorentz, and th.at, further, the remarkable conformity 

betweem Lorentz *s cjifcul.'ition of the thermoelectric pheno- 
mena and the thermodynamic theory of these phenomen.a 
given by Lord Kelvin will remain unch.angcd in .all the 
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considered cases. Finally, it is shown that the presence 
of free electrons, contrary to the g(?nenilly adopted opinion, 
will not give rise to any magnetic properties of the 
metals.— J. C. Chapman : Secondary characteristic 
Rontgen radiation from elements of high atomic weight. 
The secondary Rontgen radiation has been examined from 
le.ad which belongs to the more or less unknown second 
group (group L, Barkla, Phil. Mag.^ September) as re- 
gards its characteristic radiation. It was found that lead 
shows a marked homogeneous constituent mixed with 
the scattered radiation. \/p in Al~i6-8 (I = l„<?-*^’; 
p = density of Al). The absorption by the element le.ad in 
the form of lead oxide was measured for a series of homo- 
geneous beams of group K, and it was shown that it 
exhibits .a marked sek’ctive .absorption in the region where 
it commences to be excited ; thus between selenium^ 
A/p=i8.5, and bromine, \/p=i6-3, the ratio of the absorp- 
tion by lead to that by aluminium comhieiices to rise, and 
continues to do so until the absorption band is passed. 
This would suggest that the mechanism ol production .and 
the resulting radiation ih both groups is of the same type. 

Edinburgh. 

Royal Society, November 13. — ?rof. J. C. Ewart, 
F.R.S., in the chair. -Angus B. Fulton: Kxperimenft lof 
show how failure under stress occurs, its cause, and com- 
parative values of tlu; maximum stresses induced when 
timber is fractured in v.arious ways. The objects of the 
research were to study the effects of the medullary rays 
on the strength of timber when strained in v.arious ways, 
and to connect up the maximum induced stresses in cross- 
bending with those obtained in tension and compression. 
Some of the conclusions arrived at were that the initial 
caus(‘ of fracture lies in the medull.arv rays ; that rect- 
angular beams when laid on a tangential face are stiffer 
and have a higher fracture value than when laid on a 
radial face ; that rectangular beams of unequal sides are 
stiffer, but not materially stronger, wh^'n laid on the bro.ad 
side of the section ; that fracture by shearing does not take 
place in timber be.irns of the commoner woods, supported 
on the two ends and loaded in the middle, wh.'re the ratio 
of span to depth of beam exceeds seven.* Dr. G. Ruther- 
ford Jeffrey : A new method of measuring mental pro- 
cesses in normal and insane people, with sjx’cial reference 
to maniac depressive insanity. The object of the research 
w.is to ascertain whether or not any d(?finite characteristic 
of the mental working proceSvS could be detected in the 
di.sease, or group of diseases, describc'd as m.'iniac de- 
pressive insanity. The reckoning test, recently described 
by Maloney, was used. The test consisted of the addition 
of digits in pairs, each pair being taken to reprc’sent a 
constant unit of mental work. Not only w.as the number 
of units of mental work done throughout a given period 
.ascertained, but also the number of units per minute 
throughout the same period. The number per minute of 
these mental units was then plotted .against the time, and 
a curve obtained showing objectively the mental working 
capacity throughout the period. The experiment consisted 
in allowing thirty cases of maniac depressive insanity to* 
perforin the* reckoning test for fifteen minutes on each of 
five successive days. Seven normal people were tested 
under the same conditions and for the same length of 
time. An average normal mental curve was obtained in 
this way, and this was compared with the curves obtained 

from the insanity cases already mentioned. The normal 

curve did not support Dylans ’s assertion that the IViiddle 
period of five minutes represented best the m.x\imuin 
working capacity. As compared with the normal curve, 
the work curve of the maniac depressive cases differed 

markedly in two ways : — (i) a tendency toward a high 

output characterised the third five-minute interval, which 
the author regarded as being probably due to the difficully 
which sych patients experience in getting under weigh in 
the mental task, and as being an expression of their 
exaggeratr-d psycho-motor inertia ; (2) the small extent of 
the terminal spurt, possibly due to the fact that the 
imminence of the end of the t.ask, which acts .as an in- 
centive to greater effort in normal people, is not realised. 
The Airves varied in form according as the patients were 
in the quiescent, depressed, or excited phases of the 
disease. For example, in the depressed patient’s ch.art, the 
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recovery was performed in a series of steps, while in the 
excited cases the curve demonstrated incessant and abrupt 
transitions of mental energy in a morbidly excited brain. 
The author agreed with Maloney that the reckoning test 
was of distinct therapeutic, and possibly also diagnostic, 
value in psychiatry. — Prof. Alex. Smith and C. M. 
Carson : The freezing points of rhombic sulphur and of 
soufre nacri. When pure liquid sulphur freezes into the 
monosymmetric, the rhombic, or the soufre naerd, the 
‘freezing points are respectively ii9«25®, 112*8®, and 

io()*8® C. When the liquid sulphur contains the insoluble 
sulphur in equilibrium, the freezing points become re- 
spectively 114^5®, no*2®, and 103*4® C. 

♦ Paris. 

Academy of Sciences, November 27.~M. Armand Gautier 
in the chair. — ^The president read a letter from Prince 
Roland Bonaparte putting at the disposition of the 
academy a sum of 250,000 francs to be used for facilitating 
research by young scientific men. It is not to be given 
in the form of a reward for work already done. The 
intention is that the amount should be given in five annui- 
ties to men who have already given proof of their capacity 
for original work, and, not being members of the 
academy, lack sufficient resources to pursuf; their investiga- 
tions. — A. Chauveau : A phantom image of the Eiftel 
Tower observed in 1900. A detailed description of the 
phenomenon observed is given, together with an explana- 
tion as to its probable cause. It would appear to be 
analogous with the shadow’s known as the spectres of the 
Brocken. — M. Leclainche was elected a correspondant for 
the section of rural economy in the place of M. Eugene 
Tisserand, elected fr(*e academician. — F. A. Forel : The 
Fata-inorgana. A discussion of the conditions under 
which this phenomenon appears on Lake Leman. — E. 
Barrd : The minimum surfaces produced by a circular 
helix. — Emile Cotton : The instability of equilibrium. — 
M. JouRTuet : The velocity and acceleration of waves of 
shock of the second and third species in wires. — Andrd 
LtfautC : Certain difficulties presented the use of ex- 

ponential developments. — ^J. Danyss : The j8 rays of the 
radium family. It has been shown in a previous com- 
munication that a glass tube containing radium emanation 
gives off at least seven bundles of $ rays with different 
and determinate velocities. Fresh experiments on these 
rays have been carried out with a view to determine their 
velocities with the highest possible precision. Twenty- 
three bundles were distinguished, seven of which arc 
strongly marked on the plate. The emanation from 
0-3 gram of radium chloride was utilised for these experi- 
ments ; the strength of the magnetic fields used varied 
from 600 to 6000 gauss. — F 4 lix Leprince-Riiiffuet : The 
geometrical properties of the point representing th’e earth 
in the diagram of the voltages of a polyphase network. — 
G. Ter Qaxarian : A general relation between the 
physical properties of bodies : application to viscosity, 
capillarity, surface ' energy, heat of vaporisation, and 
the rectilinear diameter. If q^ and q„ are the quotients 
of the numbers representing the densities of bodies com- 
pared at temperatures and equally removed from the 
critical points, then the relation fj) has been 

proved in a previous paper. The same equation has now 
been extended to other physical properties, the calculated 
and observed values of q showing a good agreement. — 
Albert Colson : The dissolcculc and the formula of 
van *t Hoff. A reply to the criticisms of Girard and Henri. 
The author objects to the identification of osmotic pressure 
in solution with the pressure of gaseous molecules. — Ren^ 
Dubrisay : Chemical equilibria in solution. A study of 
the effect of the addition of acetone on the hydrolytic dis- 
sociation of bismuth nitrate. — L. C. Maillard : The con- 
densation of the acid amines in presence of glycerol ; cycio- . 
glycylglycines and ^ polypeptides. A mixture of glycocoll 
with four or five times its weight of glycerol heated in r 
sealed tube to 170® C. gives a good yield of cycloglycyl- 
glycine. — ^J. A. Le Bel: The dimorphism of rubidium 
bichromate.— A. Qorle and M. Maserd : The chemical 
composition of some of the higher fungi. Urea is present 
in some species and absent in others. Two cholesterols 
were^ also extracted, and a new substance, as yet not 
identified. — Paul^ Macquairo : Tyrosine as a fixing agent 
in the preparation of the iodooeptoncs. — IL Labbd and 
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L. Violla : The ingestion of mineral acids in a dog from 
which the pancreas had been partially removed. — J. 
Courmont and A. Rochalx : The duration of immunisa- 
tion, by the intestine, against experimental Eberthian 
infection in the rabbit. The immunity was found to be 
appreciable at the end of six months. — ^Andrd Lanelan : 
Electric colloidal rhodium. Starting with carefully purified 
rhodium, colloidal rhodium has been obtained by a modifi- 
cation of Bredig*s method. The diameter of the particles 
of colloidal metal was about 5 fifi. The colloidal rhodium 
solution was found to be without toxic properties when 
injected into fish, frogs, rabbits, and dogs, although the 
solution prevented the development of certain micro- 
organisms. Details are given of the application of thi.s 
solution in therapeutics with beneficial results. — Etienne 
Rabaud : The cause of the isolation of solitary larvae. — 

— Edgard Hdrouard : Parthenogencsic progenesis in 
Chrysaora —M. Rappin : Antituberculous vaccination and 
serotherapy. Tubercle bacilli, after their virulence has 
been modified by a chemical treatment, are injected into 
the horse, from which a serum is prepared possessing a 
high agglutinating power. Experiments with this scrum 
are described. — F. Meanil and J. Rinffonbach : Thp ' 
action of serums from the Primates on the human trypano- 
some of Rhodesia. — Carl Rons : The extension of the Trias 
in the middle portion of eastern Greece. — H. Douxaml : 
The seismographic observation at Lille of the earthquake 
of November 16, iqii. The true displacement of the 
ground at Lille varied between 0*2 and 0*3 millimetre. 

New South Wales. 

Linnean Society, October 25. — Mr. W. W. Froggatt, 
president, in the chair. — R. Orela-Smlth : Contributions 
to a knowledge of soil-fertility. No. iii., Bacterial slimes 
in soil. Many of the bacterial colonies that develop on 
saccharine media, after sowing with dilute suspensions of 
.soil, contain gum or slime. As the bacteria actively produce 
the slime upon i.solation, it is reasonable to suppose that 
their Mime-forming faculty was being exercised while they 
were in the soil. Bacterial slimes, therefore, should be 
detectable in soils, if the conditions had been such as to 
prevent their decomposition. The investigation ‘ of a rich 
soil showed that slime was present ; and, as it contained 
galactans which are typical of bacterial slimes, it probably 
had a bacterial origin. — A. H. S. ^ Lucas : The gases 
present in the floats (vesicles) of certain marine algae. The 
author, not having been able to find any account of actual 
analyses of the ga.ses present in the floats of marine alg.ie, 
made a number of analy.ses of the gases found in the floats 
of Phyllospora comosa, Ilormosira hanksii, and Cystophora 
monilifera. In all cases, the gases consisted of oxygen and 
nitrogen only ; in most cases the proportion of the oxygen 
was less than if air had been taken directly into the float.s, 
and in all notably less than in air dissolved in water. In 
the floats of growing Hormosira, the proportion of oxygen 
was .about 12 per cent, only of the total volume of con- 
tained gases. While there is no absolute evidence of the 
source of the gases, the author inclined to the view that 
they are derived from the air dissolved in the se-a-water, the 
plant using up a considerable proportion of oxygen for its 
process of metabolism. — D. McAlpIne : The fibrovascul.ar 
system of the apple [Pome], and its functions. In a trans- 
verse section of the stalk of an apple, just as it enters the 
fruit, there arc norm.ally ten vascular bundles— or twelve if 
six carpels are present ; eight if four — though sometimes 
two adjoining bundles may become confluent. These, on 
entering^ the fruit, spread out to form ten main trunks with 
numerous branches, and conveniently situated midway 
between the skin and the centre. The earlie.st branching 
and the most direct course is towards the c.irpels and the 
seed ; then the fiesh is supplied by numerous diverging 
branches, which unite to form a network of vessels, ;ind 
finally terminate, bene.ath the skin, in a perfect m.aze of Ihe 
most delicate forked vcinlets. By macerating an apple in a 
weak solution of potassium hydrate for a wwk, and then 
removing the soft parts in water, with the aid of a brush 
and a needle, the fibro-vascul.ar system may be isolated in a 
more or loss intjict condition. This system must not be 
conceived of as a vast network of tubes conveying food- 
material to a definite terminus, but as being t.apped on the 
way by living tissue wherever growth is going on, or 
storage is required. 
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THURSDAY,. 

gotteWaWmerung. 

The Golden Bou^h: a Study in Magic and Religion, 
By Prof. J. G. Frazer. Third edition. Part iii., 
“The Dying God.*’ Pp. xii + 305. (London: Mac- 
millan and Co., Ltd., 1911.) Price 105. net. 

T he third part of “The Golden Bough ** is an ex- 
pansion of a portion of the third chapter of the 
second edition. Its title, “The Dying God,” indicates 
the chief concern of the whole work, for it might well 
apply to four of the six parts. To the other three, 
“Adonis, Allis, Osiris,’’ “The, Man of Sorrows,*’ and 
“ Balder the Beautiful,’* it is related as genus to 
species. 

Prof. Frazer is to be congratulated on having dis- 
covered the missing link, which he has long desi- 
derated, in the chain of evidence required for his 
explanation of the fantastic rule of the pYiesthood 
of Nemi, which forms the text of his encyclopaedic 
work. This discovery is one of the two chief portions 
of new matter introduced. Dr. C. G. Seligmann has 
discoviTed among the Shilluk of the White Nile a 
“ coronation ceremony ” which, in Prof. Frazer’s 
cautious phrase, 

“appears to be intended to convey to the new monarch 
the divine spirit of Nyakang, which has been trans- 
mitted from the founder of the dynasty to all his 
successors on the throne.’* 

'I'he practice of killing divine kings had been pre- 
viously made out by the author, but the fact of suc- 
cession to the soul of the slain monarch, though 
strongly suggested by many analogies, was still lack- 
ing. The Shilluk apparently supplied the omission. 

'I'he point calls for something more than mere 
mention, since it is of vital importance not only for 
the explanation of the Nemi priesthood, but for the 
general principles of the whole practice of super- 
stitious regicide. A few extracts from Prof. Frazer’s 
account will serve to make the point clear. 

“The reverence which the Shilluk pay to their king 
appears to arise chiefly from the conviction that he is 
a reincarnation of the spirit of Nyakang, the semi- 
divine hero who founded the dynasty and settled the 
tribe in their present territory.’’ 

The religion of the Shilluk consists mainly of the 
worship paid to Nyakang. One of his most famous 
shrines is at Fashoda. Every shrine is called a grave 
of Nyakang, “ though it is well known that nobody 
is buried there.** Nyakang is the rain-giver of the 
country. Being incarnate in the reigning king, it is 
believed with “conviction** that the latter 

“must not be allowed to become ill or senile, lest with 
his diminishing vigour the cattle should sicken and 
fail to bear their increase, the crops should rot in the 
fields, and man, stricken with disease, should die in 
ever-increasing numbers.” 

To prevent all this “ it used to be the regular custom 
with the Shilluk to put the king to death whenever 
he showed signs of ill-health or failing strength.” 
The old custom is said to have been the walling-up 
of the king in a specially built hut, where he died 
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of hunger and suffocation. This custom “was 
abolished some five generations ago,” and the Shilluk 
I have adopted 

“a quicker and more merciful mode. . . . What the 
exact form of execution has been in later times Dr. 
Seligmann found it very difficult to ascertain, thorgh 
with regard to the fact of the execution he tells us 
I that there is not the least doubt. It is said that 
I the chiefs announce his fate to the king, and that 
afterwards he is strangled in a hut which has been 
specially built for the occasion.” ' 

Moreover, even while enjoying health and strength, 
the king might be attacked at any time by a rival. 

“ According to the common Shilluk tradition any son 
of a king had the right thus to fight the king in 
possession, and, ^if he succeeded in killing him, to 
reign in his stead.” 

In a note Dr. Seligmann is quoted as saying : - 

“The assumption of the throne as the result of vic- 
tory in single combat doubtless occurred once; at th(‘ 
present day and perhaps for the whole of the historic 
period it has been superseded by the ceremonial kill- 
ing of the king, but I regard these stories as folk- 
lore indicating what once really happened.” 

At the investiture of the new king, a mysterious 
object called Nyakang is used. It 

“is said to be of cylindrical shape. . . . The chief of 
Akurwa informed Dr. Seligmann that the object in 
question is a rude wooden figure of a man. . . . W’o 
may suppose that it represents the divine king himself, 
and that it is, or was formerly, supposed to house his 
spirit, though the chief of Akurwa denied to Dr. 
Seligmann that it does so now.” 

The object is placed on the royal stool, a leg of 
which is held by the king. 

There is a lack of absolute certainty about the whole 
account. Dr. Seligmann has not seen the “ Nyakang ” 
nor a coronation. As for the residence of “the holy 
spirit of Nyakang” in the object bearing his name, 
all w^e have is the remark, “ as Dr. Seligmann with 
great probability conjectures.” 

This method of crystallising dogmas out of the 
fluid ideas of barbarous thought is very characteristic 
of I he inductive processes of the author. It may be 
said to constitute both his weakness and his strength. 
The rationalist may observe that the actuality of the 
Shilluk customs is mechanical common sense guided 
by the principle that might is right. The king must 
be a strong man both for his own and his people’s 
sake. When a stronger man comes, he is liable to 
the incidence of this principle. When he himself 
decays, he is “relieved” of his duties, in the most 
effective way. Everything else is superstitious accre- 
tion, ex post facto, and of no practical importance. 
But when, as may happen in organised religions, such 
accretions crystallise into form, and are used as social 
or political levers upon the popular will, their import- 
ance may bo far-reaching. Probably no one is better 
aware of this distinction than the author, but he has 
his own characteristic method of painting the social 
dangers of unscientific beliefs. 

The other new subject in the volume has a similar 
aspect. This, put baldly, is the suggestion that the 
victors in the great Greek games were originally 

H 
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“divine kings" and "dying gods." Victory in the 
race meant reigning for a term of years as an embodi- 
ment of the sun. Defeat at the end, a mark of senile 
decay, meant the death of the old, and the ascension 
of the new, god-man. 

One may doubt whether early thought so welded 
together in actual practice the notions of god, king, 
])riest, and man ; but the ideas were a mixture, if 
not a compound. 

The new niatter thus, by emphasising the form of 
the inquiry, considerably increases its value, if we 
accept its form. This is the artistic side of the book, 
such as every scientific theory must possess. 

The new edition of “The Golden Bough" is 
addressed to a new generation whiclj^ has succeeded to 
the soul of a former generation impregnated with the 
teaching of the earlier editions. Its influence is cer- 
tain to be proportionally cumulative and far-reaching. 

A. E. Crawley. 

THE SCOURGE OF TROPICAL AFRICA, 

A Handbook of the Tsetse-flies [Genus Glossina], By 
E. E. Austen. Pp. x+iio + x plates. (London: 
Printed by order of the Trustees of the British 
Museum. Sold by Longmans and Co., B. Quaritch, 
Dulau and Co., Ltd., and at the British Museum 
(Natural History), 1911.) Price 5s. 6d. 

T he increasing attention which has been paid dur- 
ing the last few years to the collection and 
observation of tsetse-flies (Glossina) has led to the 
discovery of so many new species that the exhaustive 
monograph of this genus, published by Mr. E. E. 
.‘\usten eight years ago, is now much out of date. 
The concise revision of the species by the same author 
now issued by the Trustees of the British Museum 
will therefore be most welcome to all who are con- 
cerned with the study of these formidable pests. In 
the original monograph only seven species were de- 
scribed, whereas now no fewer than fifteen are 
enumerated (excluding Glossina maculata, Newst., 
and G. suhmorsitans, Newst., to which the author 
does not accord specific rank), and two of these are 
described for the first time. 

As a result of his examination of the male genital 
armature of all the known species, except G. maculata, 
Newst., and G. fuscipleuris, Aust., Prof, R. Newstead 
has shown that these structures present three markedly 
different types, which appear to afford a useful indica- 
tion as to the mutual interrelationships of the species, 

< spt^cially as they coincide with the more important 
exti^rnal distinctions. These sections he called respcc- 
tivoly the palpalis-group, the morsitans-group, and the 
fiism-group. Mr. Austen has departed from this 
arrangement by dividing the last-named group into 
two, the only constant character given for separating 
those divisions being a difference in the tint of the 
witigs. Wing-colour, however, has clearly no value as 
a group-character in this genus, and the proposed sub- 
division is open to the serious objection that it obscures 
th * existence of important structural affinities, without 
anv compensating advantage^. 

Apart from this, the synoptic tables for the deter- 
mination of the groups and the species leave little to be 
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desired. The preparation of a really accurate and 
workable key for a genus which presents but few 
salient and stable specific characters is by no means 
so simple a matter as it may appear, but with these 
tables any intelligent field worker should be able to 
determine his species without much difficulty. 

Each species is fully dealt with under the following 
headings : — description, distribution, bionomics, and 
affinities and distinctive characters. The information 
given with regard to habits and life-histories indicates 
how very little we yet know of the bionomics of these 
insects, except in the case of two or three species. 
The puparia of six different species are now known, 
and these have all been figured (pp. 5 and 7). It is 
interesting to note that these structures exhibit dis- 
tinctive specific characters, so that the discovery of 
even empty puparia may serve to throw some light 
upon the breeding habits of the various species. 

From the point of view of a field worker this excel- 
lent handbook has only one drawback, namely, that 
I no information whatever is given ‘concerning the 
' bionomics of the most important species, G. palpalis, 
the carrier of sleeping sickness; the reason adduced 
being lack of space. In these circumstances much of 
the unduly elaborate and highly technical description 
of the generic characters might well have been 
eliminated, while several pages have been wasted by 
the needless repetition of the synoptic tables. 

The genus Glossina appears to attain its maximum 
development 4 h the humid region of equatorial West 
Africa. From Southern Nigeria no fewer than nine 
different species have already been recorded, the Gold 
Coast coming next with eight. From Northern Nigeria 
five species are known, the remaining British colonies 
each having only four or less. 

We may reasonably assume that all these insects 
are potentially capable of conveying serious diseases to 
men or domesticated animals, yet it must be admitted 
that so far no method has been devised for compassing 
their destruction in an effective manner. It is true 
that in certain places the clearing of forests has caused 
tsetses to withdraw, but this is a measure which is 
capable of only limited application, and might even 
defeat its object if done on too large a scale. As a 
rule, insect pests are most easily destroyed during 
the larval stage, but such a course is rendered impos- 
sible in the case of Glossina owing to the fact that 
the larva completes its development in the body of 
the mother. Thus we have to undertake the much 
more difficult task of destroying the perfect insect; 
and it is to be regretted that no serious attempts 
appear to have been made in the British colonics 
to test the method of trapping the flics with bird- 
lime, which has been attended with considerable suc- 
cess in the Portuguese island of Principe. 

The remedial measure most generally suggested is 
to cut off the food supply of the insects by killing all 
the larger mammals. But advocates of this course 
are apt to forget that unless the flies are absolutely 
dependent for their existence upon these large mam- 
mals only, the remedy cannot be really effective. The 
writer has had occasion recently to examine a number 
of reports bearing upon this question, and the state- 
ments made are often highly conflicting; but still, 
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there appears to be some trustworthy evidence that 
tsetse-flics, including even G. morsitans, can exist in 
numbers where big game is negligible as a food 
supply. 

These wider questions are beyond the scope of 
Mr. Austen’s handbook, which, however, contains a 
store of information which will be invaluable to those 
who are seeking to free Africa from the tyranny of 
these dangerous pests. G. A. K. M. 

THE PSYCHOLOGIST AND THE TEACHER. 
The Psychology of Education. By Prof. J. Welton. 
Pp. xxi + 507. (London: Macmillan and Co., 
Ltd., T<}Ti.) Price ys. 6d. net. 

W IIAI'EVER criticism Prof, Welton ’s book may 
excite, it is undeniably interesting — the most 
interesting book dealing with its particular problems 
that has been produced in recent years. With great 
ability and clearness, the author has drawn a map of 
life, nol as the adult lives it, but as it develops in form 
and complexity from infanc}^ to manhood. The teacher 
and the situations with which he deals arc in his 
mind all through. His book is therefore not a treatise 
on psychology, yet the psychologist’s point of view is 
so dominant that neither does it set forth a theory 
of education. This Prof. Welton makes clear in his 
preface. His concern is with the connections between 
the two - psychology and education — and especially to 
give a psychological explanation of educational proce- 
dure. 

The book will surely make a very strong appeal 
to experienced teachers, for its style is attractive and 
eonspicuously free from abstruse technicalities of ex- 
pression. Indeed, one is tempted to think that the 
author has been over-anxious to conciliate the teacher. 
His opening chapter is particularly addressed to the 
l)ractical man, who will not fail to note that the 
psychology which “alone is of worth to the educator” 
is that “which comes from constant and sympathetic 
intercourse with children.” Although careful reading 
makes it clear that Prof. Welton means less than he 
seems to say, it is a mistake, we think, even to seem 
to imply that all good teachers are willy-nilly good 
psychologists. There is a distinction between psycho- 
logical knowledge and a practical acquaintance with 
psychical relations which comes from experience. The 
^ child who uses a brick differently from a ball is not 
a physicist, nor does social tact constitute a claim to 
knowledge of psychology. “Every true educator is 
always making use of real psychology.” Is then every 
true farmer always making use of real chemistry? 

The restrictions which the author laid upon himself 
have led to some difficulties. He very rightly protests 
against the implicit view of so many child psychologists 
that children arc different from men by reason of 
their incompleteness. ^ 

“Progress is not from a mutilated and incomplete * 
mind to one which possesses all its organs. At every 
stage of his development, a child’s experience is as 
full and satisfying to him as is that of a philosophical 
psychologist to himself.” 

Instead of the serial appearance of new powers to 
determine the order of which is the main task of the 
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I genetic psychologist, his aim should be to show how 
such development is brought about. All this is admir- 
ably put, and as admirably describes the author’s 
object. 

In his effort to avoid technical language, however. 
Prof. Welton has not always been able to achieve 
satisfying analyses of the processes he describes. In 
his discussion of the nature of imitation, he 
restricts the use of the word to what mgst psychologists 
call deliberate imitation. I'his is, of course, giving 
the word a technical sense, for we call monkeys 
imitative, though we may deny their intention to 
imitate. It is no doubt to the writings of M. Tarde 
that Prof. Welton ’s protest is due. M. Tarde would 
find an element of imitation in all that we do, and a 
term which includes so much tends to obscure rather 
than to clarify thought. Our author has a second 
objection to the current use of the word in psychology^ 
To call an action imitative when there is no intention 
to imitate is to describe its external rather than its 
psychical attributes. There is a certain justification 
for this criticism, but it is doubtful whether Prof. 
Welton ’s way out of the difticulty helps very much. 
He would avoid confusion by including all the non- 
volitional forms of imitation under the term assimila- 
tion- the general tendency of man to assimilate his 
mental life to that of his fellows. But how does such 
a term suit a case like that of Preyer’s tiny infant 
who pursed his lips as he watched his father doing 
so? Surely this is distinguishable in analysts from 
catching tin* enthusiasm of a crowd. 

These all-embracing words — assimilation, apper- 
ception, tS:c.--are a great dilTiculty in teaching 
psychology, and for that reason a precise technical 
terminology cannot be dispensed with. It is as neces- 
sary in this subject as in botany, if it is to justify its 
claim to rank as a science. The whole chapter on the 
nature of experience is the least convincing in a book 
which is otherwise extremely readable, and sane to 
the point of conservatism. No teacher can fail to find 
much that is helpful in its pages, though he must 
not expect to get from it an introduction to the 
methods and results of recent pedagogical inquiry. 
This Prof. Welton has deliberately left out, except for 
a gentle gibe at those who use chronoscopes, ergo- 
graphs, and other terrible machines. 

The book is admirably printed, and altogether a 
valuable addition to English educational literature. 

J. A. Green. 

TIMBER AND PAPER. 

Wood Pulp and its Uses. By C. F. Cross, E. j. 
Bevan, and R. W. .Sindall. With the collaboration 
of JV. N. Bacon. Pp. xi-P27o. (London : Con- 
stable and Co., Ltd., igii.) Price 6a*. net. 

‘'^HE present is a Cellulose Age,” remark the 
authors of the book before us. Their state- 
ment is not made ad captaudum : it will, they urge^ 
survive critical examination. 

Perhaps in their epigram there is just a tinge of 
the spirit which makes every mother’s goose a swan ; 
but be that as it may, there is no doubt that cellulose 
plays a very important part in modern life. In the 
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clothing of men's bodies, as in the nurture of their 
mirjds, the difference between ouf own times and 
fl^ose of> say,; the Stone age is obviously enormous; 
and — though this may be Jess obvious — the difference 
Jargely depends upon cellulose. For, not to mention 
high explosives and celluloid articles, if paper and 
papyrus, if cotton, flax, and similar textile materials 
are taken from us, we are back in the days of potsherd 
writing-tablctsyi woad, and fig-leaves — ^back, in fact, 
to an early stage of civilisation. 

Typically cellulose is the purified fibre substance 
of cotton. Wood-pulp is a special combination of 
cellulose. In the fibres of wood, the cellulose is asso- 
ciated with substances which have the essential 
chemical characters of the di-ketoncs, and hence arc 
designated “lignones.” These are chemically much 
more reactive than the cellulose. Lignoncs, for 
example, are very susceptible to oxidation, even by 
the oxygen of the air, in this respect differing notably 
from cellulose. Hence paper such as modern “ news ** 
paper, which contains ligno-celluloses from wood-pulp 
:is a constituent, on exposure to air and light becomes 
readily discoloured, and loses its tenacity. The ligno- 
celluloses are the essential fibrous components of 

mechanical ** pulp, which is merely wood disin- 
tegrated into its constituent fibres by grinding. On 
tlie other hand, since lignone is attacked by chlorine, 
by alkalis, and by alkali bisulphites, it can be separ- 
ated with these reagents more or less readily from the 
cellulose with which it is associated, leaving the latter 
substance in a tolerably pure condition. This product 
is “chemical” wood-pulp (“soda” or “sulphite” 
pulp); it differs materially from, and is superior to, 
the fibre obtained by the mechanical process. Common 
‘‘news” paper contains about 8o to 90 per cent, of 
mechanical wood-fibre, anH 10 to 20 per cent, of tvood- 
fibre which has been treated chemically ; in high-class 
“ news ” paper these proportions are reversed. Natur- 
ally, “mechanical” wood-pulp is excluded from paper 
intended for permanent documents. It serves a use- 
ful purpose, however, in enabling the demand for 
•cheap publications to be met. 

Since cellulose in a more or less pure form can be 
separated from wood as “chemical” wood-pulp, the 
•question naturally arises whether such pulp cannot be 
used as a source of cellulose for the production of 
textile fabrics, high explosives, and celluloid articles. 
Its relatively low price w^ould seem to give it a con- 
siderable advantage. In fact, some success has been 
met wlfh in respect of the first-named group; for 
example, in the manufacture of wood-pulp yarn 
r‘ silvalin ’’) and of artificial silk (from “viscose”). 
But the shortness of the fibres is a serious limitation 
to th<i use of wood-ccllu loses for textile purposes. As 
regards the other groups, wood-cellulose when nitrated 
has b'.*en found to be less stable than cotton-cellulose 
nitrated to the same degree, and is therefore less 
suitable for those industrial uses. 

The chief woods employed for the manufacture of 
“sulphite” and “mechanical” pulps are spruce, fir, 
and pine. For the production of “ soda ” pulp, aspen, 
conifers, poplar, and , other deciduous trees arc 
utilised ; whilst hemlock wood is much used in the 
making of wrappets and “fibre” papers. After two 
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introductory chapters, the authors discuss the sources 
of supply of such woods, and then proceed to describe 
the various operations involved in (he manufacture of 
the several kinds of pulp. The rest of the book deals 
chiefly with the conversion of the pulp into paper 
and cardboard, and with its relation to the textile 
industries. 

Professedly the work is written for the general 
reader, but there is much in it that would be appre- 
ciated by the young chemist beginning to specialise 
in cellulose products. Occasionally the style is hea^^ 
and not too clear; but the volume as a whole gives 
a good general idea of the wood-pulp Industry, and 
the authors' names are a guarantee of its trustworthi- 
ness. C. SiMMO;<bs. 

DR LUNGE AND THE LEBLANC PROCESS OF 
ALKALI MANUFACTURE, 

The Manufacture of Sidphuric Acid and Alkali with 
the Collateral Branches: a Theoretical and Prac- 
tical Treatise. By Prof. G. Lunge. Third edition. 

Vol. iii., Ammonia-Soda, Various Processes of 
Alkali-making, and the Chlorine Industry. Pp. 
xix+764. (London : Gurney and Jackson, 1911.) 
Price 305. net. 

T hese handsome volumes, which we owe to the 
tireless industry of the emeritus professor of 
technical,^ chemistry in the Federal Polytcchnicum of 
Zurich, bring the history of the development of 
alkali manufacture and of its associated industries 
down to its latest phase. During the dozen or more 
years which have elapsed since the appearance of the 
last edition of Dr. Lunge's monumentar Work, con- 
siderable changes have occurred in this department 
of chemical technology which bid fair, in the fulness 
of time, completely to revolutionise its methods. A 
significant feature of modern manufacturing industry 
is the ever-growing application of electrical, energy 
to its processes, and in no field of production has 
this application been more fruitful in consequences 
than in that of industrial chemistry. Although there 
is, even now, scarcely a single section of applied 
chemistry which has not felt the influence, directly or 
indirectly, of this form of energy, it is almost a 
truism to assert that we are only at the threshold 
of the new departure. 

Dr. Lun|c's books bring the story as far as the., 
parting of the ways. He is the faithful chronicler of^ 
contemporary achievements, the historian iemporis 
acli. He is concerned mainly in giving as 
full and as accurate a picture of the state of alkali 
manufacture at the end of the first decade of the 
twentieth century as is possible to him. As a faith- 
ful reflex of the present state of this manufacture 
the volumes before us suffer from the limitation 
that they deal only with what have grown to be 
subordinate processes — that is, processes which are 
dependent upon the conversion of common salt into 
alkali through the instrumentality of oil of vitriol, 
or, in other words, the Leblanc method of manufac- 
ture and its associated industries. The supremacy of 
this method has long since passed away by reason 
of the elaboration and development of the ammonia- 
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soda process of Dyar and Ilemining. The Leblanc 
process lives mainly on account'|fef the commercial 
value of its by-products, but its continued existence 
even from this cause is seriously threatened by the 
rapid extension of the methods of producing electro- 
lytic chlorine. Dr. Lunge, no doubt, has it in con- 
templation to complete his picture by the republica- 
tion, revised and enlarged, of the third volume of 
the former edition of his work, in which he dealt with 
what was then publicly known of the methods of 
carrying out' the ammonia-soda process, as developed 
by the Solvays, their coadjutors and successors. 
The appearance of this volume will be awaited with 
great interest; 

In its essential features this edition differs in no 
material particular from its predecessors. The plan 
of the original work is substantially unchanged. ^ 
During a large portion of his long career as a tech- | 
nologist, Dr. Lunge was intimately associated with . 
the practical conduct of the Leblanc process — a pro- | 
cess which was nowhere more successfully worked i 
than in England, which constituted, indeed, the chief I 
of our chemical industries, and brought in the aggre- i 
gate great wealth to those concerned in it. The ; 
quondam head of the chemical department of the ; 
famous school of technology at Zurich long ago con- 
stituted himself the historian of this time-honoured i 
process, which, whatever the future may have in | 
store for it, will always be accounted as one of the . 
most considerable and important of the manufactur- • 
ing methods of which chemical technology has any . 
record. It occasionally happens that threatened pro- ; 
cesses, like threatened men, live long. We may ! 
express the hope, t||en, that the days of the Leblanc : 
process are not numbered, and that Dr. Lunge may } 
still long be with us to note and chronicle the changes ■ 
which may come over it. ; 


GEOMETRY AND ALGEBRA, 

(1) A New Geometry. By W. M. Baker and A. A. 

Bourne. Pp. xxii + 246+vi. (London: G. Bell and 
Sons, Ltd., 1911.) . Price 2s. 6d. j 

(2) Algebra. Part II., for the Use of Students /)rc- 

paring for the Intermediate and Previous Examina’- 
tions of Indian Universities. By Prof. K. P. Chot- 
toraj. Pp. iv + 486. (Simla, Calcutta : A. K. ; 

Chottoraj, 1910.) Price 1.12 , rupees. 

(3) Parametric Co^fficiet^s in the Differential 
Geometry of Curves. By Dr. S. Mukhopadhyaya. 
Pp. 31. (Calcutta : The University, 1910.) 

(1) ''p'^HIS text-book is an abbreviated and condensed 
form of the well-known work by the same 
authors published eight years ago, and therefore re- 
quires little comment. The suggestion made in the 
Board of Education circular on the tejiching of 
geometry that propositions should so far as. possible 
be taken in groups has been adopted. Thus thcorerhs 
on parallels form the first, properties of a single 
triangle the second, tests for congruence the third, 
and constructions the concluding section of book i. 
The authors have throughput included considerably 
more material than is required by the Cambridge 
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jd schedule, particularly in reference to proportion and 
areas. The last fifty pages of the book are devoted 
to solid geometrm The properties of line and planes 
are treated in a Tashion very similar to Euclid XL^ 
this is followed by a number of properties of the 
tetrahedron, pyramid, cylinder, cone, and sphere. An 
excellent collection of examples on the mensuration 
of solid figures is included. 

(2) The subject-matter of this volume ranges from 
I quadratic equations to the exponential and logarithmic 
* series, and in doing so covers more thart four hundred 

closely printed pages. It is therefore evident that the 
treatment is very thorough. There is indeed far too 
much detail; all sorts of special and artificial cases 
are dealt with, apparently in order to fortify the 
student against every possible difficulty he may be 
likely to encounter. For those whose sole object is 
to pass examinations this may be advantageous, but 
on general grounds it is highly undesirable, Tlie? 
author has a lucid style, and has evidently arranfjg^ed 
both the text and the examples with the greatest care. 
His book should be most useful to the teacher, but 
we are inclined to think it will be rather oppressive* 
for the student. 

(3) This pamphlet is the result of a series of in- 

vestigations the author has made in differential 
geometry. The method of parametric coefficients was 
evolved from an attempt to obtain by elementary 
means expressions for the radius of curvature and 
aberrancy in terms of the arc. The first part of the 
paper deals with the properties of parametric co- 
efficients of n-dimensions, and then applications are 
made to plane curves; these include the deduction 
of the equation of the osculaling cubic and the general 
differential equation of the cubic. It is stated 
that additional applications will be found in a 
further paper by the author which will bo published 
shortly. .. ■ 


MECHANICS AND TESTING OF MATERIALS.,^ 

(1) Elements of Mechanics ^ with Numerous Examples 
for the Use of Schools and Colleges. By G. W. 
Parker. Pp. ix+245. (London: Longmans^ 
Green, and Co., 1911.) Price 4s. 6d. 

(2) A Handbook of Testing. By Prof. C. A. 
.Smith. Materials. Pp. .\ii + 284. (T.ondon : Con- 
stable and Co., Ltd., 1911.) Price 6s. net. 

(i) "^HIS book is intended for the use of students 
JL having only a comparatively elementary 
knowledge of mathematics; great care has been taken 
to ensure that the student should acquire thoroughly 
clear ideas of the first principles which form the 
groundwork of the subject, and this has been borne 
in mind in working out the numerical examples illus- 
trating the various laws. The first part of the book 
is devoted to statics, the branch of the subject of 
perhaps the greatest importance to the engineer ; com- 
position and resolution of forces in one plane, 
moments of forces, parallel forces, couples and their* 
composition, centres of gravity, and conditions of 
equilibrium are successively dealt with, and then the 
application of the laws, which have been deduced, to 
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the case of the so-called simple machines, all of them 
considered us friction less, is taken up. 

Thc»last chapter of this section's devoU‘d to an 
Qlementfeiry treatment of the law* of friction, the 
rouj^h inclined plane being used as an illustration. 
As a frictionless machine is a mere mathematical fic- 
tion, adopted probably with the idea of smoothing 
the path of the student, it is a pity that the author 
did not in the chapter on friction take one of 
the simple machines, say the screw, and show how 
materially such a formula as that deduced in the 
previous chapter for the relation of power to weight 
is modified directly friction is taken into account, and 
the problem changed from a mere exercise in applied 
mathematics to the practical question a young engineer 
is constantly called upon to face. It is doubtful if it 
is beneficial to students to set them to work out 
problems on frictionless machines. 

In part ii. dynamics is taken up — velocity and 
acceleration ; the laws of motion and their application 
to motion on rough planes, Attwood’s machine, &c. ; 
composition of velocities and accelerations are fully 
discussed. The last three chapters treat of uniform 
motion in a circle, work, and simple harmonic 
motion. 

The author is to be congratulated on the excellent 
series of examples given at the end of each chapter. 

(2) Laboratory work on the ti'sting of materials 
forms an important part of the training given in 
<‘ngineering colleges at the present day, and many 
li'achers and stu<ients have felt the need of a good 
text-hook on the subject. Mr. Smith has done excel- 
lent research work on the effect of combined stress, 
and has devised ingenious strain-measuring apparatus 
for use in his researches, and he is now to b(‘ con- 
gratulated on having written a book which will be 
welcomed by all those who are engaged in the branch 
'd experimental work known as the testing of mate- 
rials, whether they are studi'nts just bt'ginning to feel 
that they are entering upon a new field of fascinating 
work, practical men engaged in the daily task of 
commercial tests, or advanced students busy with 
research work upon one or other of the difficult 
problems which still require elucidation. The book 
is well illustrated, and the illustrations are so drawn 
that they show the essential principles of the machine 
or apparatus, a matter of great importance to the 
student^ who wishes to design similar appliances in 
(onnection with his own experimental work; the 
chapter^ on strain-measuring instruments and on 
alternating stress tests deserve special praise in this 
respect. 

In the last chapter the author has given valuable 
advice and suggestions as to the best lines on which 
‘ xperimental work can be carried out in college 
laboratories, and a table of suitable experiments with 
notes as to the necessary apparatus. The book con- 
iludes with four appendixes, a bibliographv, and a 
table jf constants; the third appendix is devoted to 
a discussion on all the recent researches on combined 
stress, including the author’s own work, and forms 
one of the best summaries which have yet appeared 
of the present stale of knowledge on this imuortant 
question. ^ ^ T. H. B. 
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OVR BOOK SHELF. 

General Index to the Monthly Notices of the Royal 
Astronomical Society, volumes liii. to Ixx., 1892- 
1910, together with the General Index to Illustra- 
tions in the Memoirs, volumes i, to Ux., and the 
Monthly Notices, volumes i, to Ixx., i822“i9io; 
appendix, List of Comets, 1892-1910. Pp. viii+198. 
(London : Royal Astronomical Society, 1911.) Price 

This index is one of fundamental importance to all 
workers in astronomy, and is a sequel to those pre- 
viously published for vols. i. to xxix. and vols. xxx. to 
lii. respectively ; it is hoped in future to publish general 
indices covering successive even periods of twenty 
years. The arrangement of the present volume from 
the annual indices prepared by Mr. Wesley has been 
carried out by Mr. Levander, under the general direc- 
tion of the secretaries, and he is to be congralulatotl 
on the success attained. 

Many of the headings have, by reason of the pro- 
gress in astronomical work during the past twenty 
years, had to be rearranged or modified, and the 
changes are carefully explained in the preface. The 
present sectioi^ dealing with the “ Monthly Notices ” 
takes up 168 pages, with something like forty refer- 
ences on each page, a tribute to the Energy displayed 
by the authors of papers ns well as to the complete- 
ness of the index. 

Mr. KnObel has prepared the index to the illustra- 
tions, and this should prove exceedingly useful, as 
the items arc arranged under subject headings, e.g. 
moon, planets, instruments, the authors’ names 
being given in approximately the chronological order 
of the papers. 

Dr. Crommelin’s appendix gives particulars of all 
the comets observed during the period i892-tc)To, com- 
mencing with an apparition of Barnard’s periodical 
comet in 1892, and ending with Brooks’s second 
periodical comet iqiod. In view the plenitude of 
cornels during the present year it is interesting to 
note that the average number per annum, for 1893- 
1910 inclusive, works out at 4*7, the greatest number 
being to in 1898. 

Many copies of the previous general indices remain 
in stock, and will be presented to such institutions 
and observatories as receive the “Monthly Notices,” 
but have not the indices; application should be 
a<ldressed to the assistant secretary. 

Evolution, Life, and Religion: a Study. By the Rev. 
K. B. Kirk. Pp. 321. (Glasgow: John Smith and 
Son, Ltd.; London: James Clarke and Co., n.d.) 
Price 55. net. 

The author of this book states his personal interpre- 
tation of cosmic and human evolution, which he con- 
siders from a philosophical and ^theological point of 
view. There has been material and spiritual progress 
from the simplest forms towards those of ever-increas- 
ing complexity, and the author interprets this as a 
continued expression of the Logos. He illustrates this 
by a fundamental diagram which he calls the “ Logos- 
mirror.” He has hold of the sound idea that scien- 
tific and intuitive interpretations must be regarded as 
complementary, not as antithetic, but his own personfil 
equation bulks so large that it is difficult for the 
reader to get alongside of him. As it seems to us, 
Mr. Kirk intermingles different “ universes of dis- 
course ” in a manner which is always uriprofitable, as 
when he seeks to show that various fundamental 
doctrines of theology are expressions of fundamental 
laws of nature. 

We have great sympathy wilh the proposi- 
tion that “ the mental continuity of creation in our 
world is as marked as the physical, and the lower 
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creatures arc one family with the higher throughout,*’ 
hue we do not follow the author’s theory of “spiritual 
inheritance’’ as opposed to “physical i^Jieritancc.” 
Perhaps the right of making pronouncements regard- 
ing tlic scope of physical inheritance in garnering the 
past has not been earned by ah author who tells us 
that “ the human bowel is a worm.’’ We do not 
mean, however, that this quaint sentence is in any 
way essential to the author’s argument. 

The Wanderings of Peoples. Ily Dr. A. C. Haddon, 
F.R.S. Pp. vii-f 12 + ^ maps. (Cambridge Univer- 
sity Press, 1911.) Price is. net. 

In this little volume, one of the handy manuals issued 
by the Cambridge University Press, Dr. Haddon 
deals with the .movements of the world’s population 
from those tunes “whem' mortals knew no shores 
beyond Iheir ovC'ii ’’ down to the modern movements 
in qiiesl of political, social, or religious freedom. 

The introduction deals with the general factors 
which determine Ihe impulse and direction of migra- 
tions. 'rhe author also summarises the evidences for 
racial or cultural drift which are to be found in the 
physical characters of peoples, and in their artifacts, 
customs, folklore, .a-nd speech. ^ 

The main body of the work is a marvel of con- 
densation. Into little more than one hundred pages 
Dr. Haddon has contrived to p.ack in terse find vivid 
phrases a whole history of the world so far as that 
history is corndativc with ethnology and geography. 
Asiatic migrations and their sequence in Oceania are 
described in one chapter. Europe and Africa have 
each a chapter to themselves. The AiiK'rican peoples 
- North, Central and South — require for the history 
of their wanderings a space equal to two-thirds of 
that of the rest of the world l<igether. One value of 
the hook consists in the fact of its being an index to 
a more detailed examination of its subject. Each 
chapter is accompanied by its bibliography, and each 
paragraph is referred to its authority. For reference 
purposes the book is thoroughly up to date, and works 
appear in the bibliography which have appeared since 
its own chapters were in print. The five maps, owing 
to their small size, only show the more important 
migrations, but nevertheless they give a good general 
ide.i of the movements which have taken place on 
each continent. .S. H. R. 

The King to His People: Being ihe Speeches and 
^Tessagcs of his Majesty George V. as Prince and 
Sovereign. Pp. xviii + 452. (London: Williams 
.and Norgate, 1911.) Price 55. net. 

One of the most impressive characteristics of these 
sp(*cches and messages is the remarkable manner in 
which the British Royal Family has been able to 
sympathise with, and be interested in, every aspect 
of the lives and enterprises of British subjects in all 
parts of the Empire. Whether addressing the Royal 
Society, speaking to school children, presiding at 
^philanthropic meetings, officiating at military and 
other functions, his Majesty has shown a genius for 
speaking the right words at the opportune moment. 
The messages, “Wake up, England!*’ “Have 
Courage, Be Thorough,*’ “The Rule of Science,** and 
others, have served as an inspiration to workers 
throughout the Empire. 

Prohleme der Protistenkunde. By Prof. F. Doflein. 
Tl., Die Natur der Spirochaeten. Pp. vi + 36. 
(Jena; G. Fischer, 1911.) Price 1.20 marks. 

The first of Prof. Doflein ’s studies, that on the Try- 
panosomata, was noticed in Nature of June 24, 1909, 
p. 489. The present work deals with the Spirochaetae, 
spirillar micro-organisms met with in ditch water and 
also^ in connection with many diseases, such. as the re- 
lapsing fevers and syphilis, and as commensal parasites 
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in the fresh-water mussel, &c. Some are doubtless 
vegetable in nature, but many must probably be regm'ded 
as belonging to the protozoa. From a critictil sifryey 
of the minute structure of several species the 
divides the spirochaetes into three groups : ( 1 ) Spiro-' 
chaeta, with a central staining filament; (2) Cristispira, 
with a marginal staining filament ; and (3) spirochaetes 
with a flattened band or lamella, lie does not con- 
sider that sexually ditferentiated individuals have been 
proved to occur. The pathogenic forms, like n^any 
trypano.somes, are transmitted by blood-sucking 
arthropods, principally ticks. The essay is illustrated 
with many figures, and is a useful contribution to this 
important subject. R. T. H. 

Arheiten aus dem Gebiet der experiment ellen Physi- 
ologie. Edited by Dr. Hans Friedenthal. 
Toil ii., 1909-10. Pp. viii + 28r) + 5 plates. (Jena: 
(lustav Fischer, 1911.) Price 5 marks. 

Tins is a collection of twenty-seven papers which 
have i)reviously been publi.shed in various German 
journals, or in the proceedings of scientific bodies; 
They have been carried out in Dr. Hans Friedcnthal’s* 
private . laboratory near Berlin, by Dr. Friedenthal 
himself and his colleagues. They represent a large 
amount of fruitful and painstaking labour, and relati* 
to a great variety of subjects. The publication of col- 
Icrled papers from individual lalmratories is often a 
great convenience to other workers, and Dr. Fried- 
enthal is to be congratulated on his valuable output of 
the last few years. W. D. H. 

The Process of ihe Year. Notes on the Succession 
of Plant and Animal Life. By H. H. Brown. Pp. 
j t8o. (London : Society for Promoting Christian 

I Knowledge, 1911.) Price 2s. 6d. 

riioiTui it does not appear to be his primary object. 
Mr. Brown has condensed much useful reading onj* 
natunvstudy intp his volumt‘. His “leading purpose 
is to show that the world is beautiful and hap|)y.“ 
The year is divided into seven periods corresptiiiding 
with the seven ages of man, and in each division a 
series of typical plants and animals is considered. 

Philosophy. By Nicholas Murray Butler, president of. 
Columbia University. Pp. vii + 51 (London : Henry' 
Frowde, 1911.) Price 4X. 6d. net. 

The third thousand has now been issued of President. 
Butler’s lecture, delivered on March 4, 1908, in the 
series on science, philosophy, and art, at Columbia 
University. The purpose of the lecture was, the pre- 
face points out, clearly to differentiate philosophy 
from science and “to cut away the odd and unfitting 
scientific garments in which some contemporary 
writers have sought to clothe philosophy.” 

Bergson. By Joseph Solomon. Pp. 128. (Philosophies 
Ancient and Modern.) (I..ondon : Constable and 
Co., Ltd., 191T.) Price i^. net. 

Tiik series to which this little volume has been added 
already included sketches of some fourteen systems 
of philosophy, but none of them formulated by a 
contemporary thinker. M. Bergson has been so much 
in the public eye recently that many readers will be 
glad to acquaint themselves with the teaching of this 
twentieth-century philosopher. 

Confessions of a Robin. By Lieut-Coloncl A. F. 
Mockler-Ferryman. Pp. 192. (London : Society 
for Promoting Christian Knowledge, n.d.) Price 

2S. 

This story of incidents in t^ life of a robin will 
appeal to young children, who will not regard talking 
robins, with a well-developed power of consecutiw 
thought, as incongruous. The tale reveals the authdr 
as a sympathetic observer of bird-life. 
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M' . l^i'TERS 'tO THE EDITOR. 

Sd^fi^^^es not hold^ hintself responsible for. opinions 
i^ressei^f^^ correspondents. Neither can he undertake 
to return,": correspond with the writers of, rejected 

fnanuscfipis> jhtended for this or any other part of Nature. 
No notif^e ilr^Mk^n of anonymous communications.] 

The ReUtion of Big Game to Sleeping Sickness. 


The article by Sir Harry Johnston in Nature of 
December 7 on “ The Preservation of the African Fauna 
and its Relation to Tropical Diseases ’* gives a most 
admirable and sympathetic review of the subject ; but there 
is one statement to which 1 must venture to take excep- 
tion as not conveying, in my opinion, an accurate 
impression of the known facts of the case, namely, the 
following sentence : — “ But within the last twelve months 
or so it li^s been proved conclusively by the biologists at 
work in Uganda that the large antelopes of that country 
are the hosts of dangerous trypanosomes, amongst others 
of the trypanosome which causes sleeping sickness.** 

So far as I am aware, this statement is based on the 
"experiments reported by Bruce, Hamer ton, and Bateman 
(Proc. Roy. Soc., B, 83, pp. 311-27), in which it was 
shown “ that antelopes can be readily infected with sleep- 
ing sickness by the bites of artificially infected tsetse- 
flies ** (p. 317), and that “ the flies (Glossina paipalis) 
when infected by the virus of sleeping sickness obtained 
from the blood of infected antelopes arc capable of trans- 
mitting the virus to susceptible animals ** (p. 319). These 
results are based entirely on experiments conducted in the 
laboratory, and the authors state expressly that “ positive 
evidence** is required “to complete the chain of evidence 
that antelope living in the fly-areas may act as a reservoir 
of the virus of sleeping sickness. So far it has only been 
proved that they are * potential * hosts *' (p, 325 ; the italics 
are mine). 

The only instances known to me in which Trypanosoma 
.^jonibiense, the trypanosome of sleeping sickness, has been 
loentiii*^ as occurring in the blood of wild animals, natur- 
ally lAArected, are two in number, and in each case the 
animal a monkey, and the locality Uganda ; one such 
case Ur’ r^orted by Koch, Beck and Kleine (Arbeiten k. 
Gesundheitsamte, xxxi., p. 18) ; the second is reported by 
Bruce his collaborators (Sleeping Sickness Reports, 

xi., If there are other known instances of T. 

gam6icwjj?; occurring naturally in wild animals, I should 
be glad jtii-be informed of them ; if there are not, however, 
it’ seems premature to state that antelopes have been 

prbved • to'- be the hosts of the trypanosome of sleeping 
sickness. If laboratory experiments have shown them to 
be^ the potential hosts of T. gamhiense^ the same can be 
said of many other animals which can be inoculated with 
this trypanosome in the laboratory. The following list of 
animals susceptible to T. gamhiensc is taken from Laveran 
and Mesnil, “ Trypanosomes and Trypanosomiases,** p. 382 
(translated by Nabarro ; Baillicrc, Tindall and Cox, 
1907) : — monkey (several species]|, lemur, dog, jackal, catj, 
rabbit, guinea-pig, rat, mouse, jerboa, hedgehog, marmot, 
horse,; donkey, cow, goat, and sheep. This list is based 
chiefly on experiments performed in Europe, using 
European mammals or exotic animals in captivity, and 
there Ts no doubt it could be greatly extended by anyone 
experimenting systematically in the tropics on tropical 
animals ; but as • it stands it is sufficiently extensive, and 
indicates that a great many species of wild animals, small 
or large, might be incriminated as potential hosts of 
T. gamhiense equally with the antelopes, and that the 
destruction of the “ big game ** alone would be likely to 
produce very little amelioration, if any, in the conditions. 

The whole history of sleeping sickness in Uganda indi- 
cate.^, that the disease has been imported from the west 
human agency (compare Laveran and Mesnil, op. cit., 
PP* 359~'b6)^ and that man is the primary host of the 
trypanosome, at least In Uganda. If, however, thp para- 
site has now been transnmted from man to other suscep- 
ti^ animals by the tsetse-flies, there is no reason to 
repbrd the antelopes^ or bther big game. .a$ having 
monopolised the funrtiohs of being reservoir hosts of 
the virus. From Jhe point of view of preventing the 
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infection from spreading from animals to man, domestic 
animals would seeni to be a much greater danger as a 
reservoir of ^^he virus than antelopes and creatures the 
natural instincts of which impel thbtii’ to keep uL a distonce 
from the haunts of human beings. '■ ■ 

If, therefore, it is desired to extirpate the potential hosts 
of T. gamhiense in regions where sleeping sickness is rife, 
it would not be suflicient to destroy the big game ; it would 
be necessary to convert the whole country into an un- 
inhabited and lifeless desert. In niy humble opinion this 
method of preventing the spread of sleeping sickness is a 
futile one, and not likely to yield useful results. 1 believe 
that there is only one practicable method of interrupting 
the transmission of the trypanosome, and that is by 
measures calculated to destroy or keep dqWh, the tsetse- 
flies. At the present time the most urgcft^^’'iletfd is more 
knowledge of the bionqfjiics of the specieS . of. Glossina 
and of their natural enemies. %ome years ago I made the 
suggestion in Nature (November 8, 1906) that fowls, wild 
or domesticated, would be likely to be ellicibnt in keeping 
down the flies by scratching up their pupm and eating 
them, but, so far as I am aware, no experiments have 
ever been carried out to put this notion to the lest. So 
long as sleeping sickness cannot be made amenable to 
treatment, attention must be concentrated on prevention, 
the central p|||^lem ^which, in my opinion, is the destruc- 
tion of the rasects Ijbncerned in the transmission of the- 
disease. E. Mixciiin. 

Lister Institute of Preventive Medicine, Chelsea 
Gardens, S.W., December 9. 

The Inheritance of Mental Characters. 

The reply of Dr. C. Walker to Dr. Archdall Rpid in 
your issue of last week seems to me somewhat quibbling, 
and suggests that he is not intimately acquhinted with 
Prof. Pearson’s Huxley lecture. The particular part of 
this lecture quoted by Dr. Reid, and rcferrc'd to by Dr. 
Walker, reads actually as follows, the italics being Prof. 
Pearson’s own: — . . We have found thc.^tfnu.’ degree 
of resemblance between physical and psychical characters. 
That sameness surely involves sonu^thing additional. It 
involves a like heritage from parents. The degree of 
resemblance between children and parents for the physical 
characters in man may be applied to the degree ^ of 
resemblance between Children and parents for psychical 
characters. We inherit our parents* tempers, ’ our parents* 
conscicntiousnrss ’* (not consciousnessi as' printed in Dr. 
Reid’s quotation), “shyness, and dblHty, even as wc 
inherit their stature, fore-arm, and^spah.” 

Now surely Dr. Walker cannot justly charge Dr. Reitl 
with misinterpreting Prof. Pearson’s statement in this 
instance, where Dr. Reid apparently infers from the words 
“ a like heritage ** that Prof. Pearson meant “ inherited in 
the same way**; and that the words “ a Uke heritage** 
implicitly connote in this context an actual identity of the 
modes of transmission and reproduction of a parent’s 
“conscientiousness” with thosd of the transmission and 
reproduction of a parent’s fore-arm. Not, it seems, would 
it be unfair to impute, on this ground, to Prof. Pearson 
the doctrine that external influen<:;||9 brought to bear on the 
child, such as experience of the world, training, example, 
&c., could not have any greater effect on his ultimate 
“ conscientiousness ” than any external influences could 
exert on the ultimate length of his fore-arm. 

London, December 10. H. Bryan Donkin. 

I THINK Dr. Walker is scarcely clear as to the situation. 
A personal acquaintance with a writer is not . necessary 
when we judge his published opinions. Bv “ character ” 
biologists mean any trait of a living b^ng— 3 head, A hair> 
a characteristic of a hair, a characteristie of that character- 
istic, and so on. Of course, no character of any sort— 
neither a head nor a scar, for example — can develop in the 
individual unless the potdhtiality to develop it under fit 
conditions is antecedently present. If, then, we think in 
terms of germinal potentiality, all' characters, for example 
heads and scars, arc equally iiiheriiable. But biologists 
commonly apply, the term “ acquired ** 'iSi actual somatic 
characters which have develop^ under the influence of 
i|se or injury, the term “ inborn ’* to characters which 
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•developed in the ab'scnce of these influences , and the term 
“ inheritable ** to characters which were present in the 
parent and tend to be ‘^'ihborn ** in the oflspring. Thus 
they" speak of heads ^ inborn and inheritable, and of use- 
•callosities and scars •ai^ acquired and non-inheritable. I am 
not concerned here with the correctness ‘ of these terms. 
My statement of the manner in which they are used is 
►correct. 

Prof. Karl Pearson employs the term “ inherit,** but not, 
to my knowledge, the terms “ inborn ’* and “ acquired.** 
Instead, he uses “ bred ’* and created,** which apparently 
are intended to mean the same. He has not, 1 believe, 
•defined any of Ills terms. Presumably, therefore, he uses 
them with thjpip' ordinary meanings. If he docs not, then 
not only have'!;'!' been mistak|ni but also almost everyone 
►else, including' subh a careful thinker as Sir Ray Lankester. 
In that case, what is the meaning of the expression ** bred, 
not created**? Is potentiality meant here? The italics 
•are mine. 

Even ill the absence of statistical inquiry, it is a common 
conviction that individuals tend to resemble their pro- 
•genitors mentally as well as physically. Thus the oiTspring 
of a vertebrate is another vertebrate, of a man another 
man, of a Hottentot another Hottentot, and^o on. But 
individual characters are less certainly i^erited than 
varietal characters, varietal characters Than specific 
characters, and so on. Prof. Pearson’s work concerns only 
individual characters (i.e. variations) ; but he makes — not 
•oncc^ut repeatedly, -not only in scientific memoirs but also 
in popular lecturei? ,vand letters to newspapers — the un- 
■qiialified statement''tj^t the mental and physical characters 
of man are inherited' at the same rate. ,-It seems that this 
rate is “ somewhere about 0-46 to o-^o. His estimate, if 
it led nowhere, would have no more importance than, for 
example, a calculation concerning the average length of 
noses. But it leads him somewhere — to the notion that the 
moral and intellectual qualities are ** bred, not created,** 
instead of to the notion that they are bred and created. It 
leads him to a, false opposition between “ nature ** and 
“** nurture,** instead of to the really quite obvious truth that 
the nature of inanv the educable animal, is such that he is 
supremely responsive to nurture. It leads him to the 
notion that the poorer classes in England are, on the 
average, by nature inferior to theit more fortunate com- 
patriots, and thence to dire predwions concerning our 
future as a nation , and to demands that something shall 
be done. It would lead hjm, I suppose, to the notion that 
an English baby, re^^/by African cannibals, would, when 
■grown, rescinble his^progenitors and differ from his 
educators as much mentally as physically. And so on and 
so forth. No one, I suppose, disputes that individuals 
vary in capacity. The dispute, in the case of the moral 
and intellectual traits, is entirely as to whether capacity 
can become more than mere potentiality unless nurture plays 
its part as the other blade of the scissors. In other words, 
the dispute, is as to whether these traits are or are not 
acquirements, that is, :products of man’s educability plus 
his individual experience. 

The biometric plan of. ascertaining correlations between 
variations, and thence |||||nTiising a causal connection, is 
not, as is commonly si^osed, a new instrument iit the 
hands of men of" science. It is mendy a variant of the 
very ^ old ^ method of concomitant variations which is 
described in almost every book on logic and in almost every 
work on the methods of science. There is, however, this 
difference : according to the method of correlated variations 
as exemplified by bioptelrlcians, if two things vary together 
on the average, there is invariably a causal connection 
between theni ; according to the method of concomitant 
variations as described by logicians, if two things invariably 
vary together, there is probably a causal connection. 

In my letter I stated that Dr. Walker had reproduced 
some of my opinions in his book almost in my own words. 

1 should have added that he ^Mpde very full acknowledg- 
, • G. Arciidall Reid. 

Southsea, December la . . 

Im Dr. C. Walker’s quotations (Nature, ^fovember 23 
aod December 7) from Dr. A. Reid’s paoer^t.Prqf.. Karl , 
vearson is represented as saying: “We inherit our. 
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parents* tempers, our parents* consciousness,*’ 
should read: We inherit our parents^ ttoitersf^&f 

parents* conscientiousness,” &c. (see Joumal An 

P* LXwre.hcI 

Kama, Sunningdale .Wenue, Westcliff-on-Sea, 
December xi. . * 

Temperature of the Upper Atmosphere. .; 

Messrs. Gold and Harwood in tlieir'.paper' the pre- 
sent state of our knowledge of the upper . Rmosphere, 
printed in the British Association’s reports for- Y9Q9,' give 
a table showing the mean temperatures for the months of 
the year at heights varying from the surface to 15 kilo- 
metres. With regard to it they say the principal feature 
is the very marked minimum in March and the small, 
tliough less marked, effect in September. The table is 
based upon about 5800 readings taken at Strassburg during 
five years. With the aid of this table I have plotted on 
the accompanying diagram the teniperalurcs at’ various 



Fig. t. — Temperature Viiriatiom^throughout the year at . 
different heifthts. 


heights (isotherms). Plotted in this manner, a result is 
obtained which shows clearly that a check in the fall of 
temperature takes place between September and October. 
The principal feature, however, is the rise of temperature 
between December and February, and the small gradknt 
of temperature below 2000 metres during those mon ‘ 

The tracing of the isotherms in the advective laycriPe- 
sents some difficulties, owing to the .abnormal conditions 
prevailing in it. It would appear that during December 
a low ^mperature condition prevails, and appears to die 
away from the topf*^ downwards, disappearing at a height 
of about 12,000 metres in February. In -March there U a 
marked inversion of temperature between 12,000 and 15,000 
metres which does not seem to continue into April. 
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Between Ajtfil and May, however, the isotherm of 7 55“ 
passes, the upper atmosphere, where, eomparatively 
speak conditions prevail in the advective layer 
September. As* this method of plotting the 
resufl^sJl^s clearly the temperature variations throughout 
the yea^:^^^Jigh levels, I thought the diagram might be 
intcrestktg'-fo your readers. R. M. Deeley. 

IngleWood, Longcroft Avenue, Harpenden. 


The Weather of igzx and the Ultra<violet Radiations 
of the Sun. 

lx connection with Dr, Shaw's attempt to explain the re- 
markable weather of this summer (Nature, November 30), 

1 should like to direct attention to a point of view which 
in general, but especially in the past summer, deserves the 
attention of meteorologists. My remarks are based on a 
series of experiments which I carried out, together with 
Prof. Lenard (P. Lenard and C. Kamsaucr, “ Uber die 
Wirkung sehr kurzwelligen ultraviolletcn Lichtes auf Case 
und cine sehr reiche Quelle dieses Lichtes,’* Heidelbcrger 
Akademie, live parts, 1910-11). 

Dr. Shaw states that all conditions necessary for a 
heavy rainfall appeared to be present, without rain falling. 
But he has not paid attention to an important condition : 
for the production of rain nuclei must be present, which 
can serve as centres of condensation when all other neces- 
sary conditions are fulfilled. 'I'he absence of such nuclei is 
in my opinion the chief cause of the remarkable weather 
of this year. 

In the work just t|uoted we have clearly separated, for 
the first time, the dilTerent actions of ultra-violet light on 
gases, and explained the complicated effects due to their 
simultaneous existence. We distinguish three actions of 
ultra-violet light on dust-free gases : — 

(1) The forrtfetion of electrical carriers of molecular size, 
caused by selective absorption of the light ; the power 
which these carriers possess of producing condensation is, 
according to our experiments, very small compared to that 
of the nuclei, originally neutral, mentioned under (3). 

(2) CheiTlical action, e.g. formation of ozone in oxygen ; 
this effect, is connected with but small absorption of the 
light. * 

(3) Formation of condensation nuclei, i.e. formation of 

solid or liquid products by the direct action of the light on 
the gases ; e.g. formation of drops of hydrogen peroxide 
from water vapour, as found by Air. C. T. R. Wilson, or 
by subsequent reaction of the products formed with the 
other components of the air, e.g. formation of ammonium 
nitrate and nitrite from ozone and ammonia. The size of 
these nuclei depends on the intensity of the light and their 

time of formation. Their chief property is their great 

power of acting as centres of condensation, and the larger 

they are the more active in this respect. They possess 

originally no electric charge, but easily acquire one if 
carriers of electricity are simultaneously produced by 
coming together with these ; the presence of a charge has 
no effect on their power of acting as condensation nuclei. 

This gives us the chief source of nuclei in the earth’s 
atmosphere. If we neglect the purely local formation of 
nuclei in large censes of industry, then the ultra-violet, 
and tCK a minor de^ee tjie kathode, radiation of the sun 
is chiefly responsible for the nuclei which are meteor- 
ologically so important. This production of nuclei extends 
from the uppermost down to fairly low-lying layers of the 
air, as the active rays are only absorbed to a small extent, 
and is chiefly conditioned by the amount of oxygen and 
ammoni.a present. 

Thus the lack of nuclei, and the consequent fine, weather 
of this year, can be attributed to a much diminished uUra- 
vio^t radiation of the sun. This is in accord with the 
now existing minimum of general activity of the sun, as 
characterised by the minimum of sun-spots and northern 
lights. This view is not contradicted, but confiriped, by 
the high temperature on the surface the earth, as this 
is principally conditioned by the increased clearness, i.e. 
transparency to heat radiations, of the atmosphere. 

‘ Carl Ram.saijer. 

Radiologisch-PbyslkaUsches Ttislitut, Heidelberg, 
December 9. • 
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** Draysonia.” 

l.N Nature of November 16 you have done me the honour 
of inserting a review of my book “Draysonia.” As the 
reviewer appears to have been under some misapprehension* 
I lH*g you will in justice do me the favour of inserting a 
few words of explanation. 

1 am well aware of my inability to do full justice to 
the late General Drayson in attempting to bring his theory 
under public notice. But it is evident that your reviewer.* 
after perhaps a hasty glance at “ Draysonia,” has not 
considered it worthy of close perusal ; otherwise he would 
scarcely have assumed that a naval officer who has had the 
“ Nautical .Almanac ” in use for more than seventy-one 
years (and has made nautica^ astronomy an occupation and 
recreation) “ confuses precession with aberration,” and is 
therefore “ scarcely fitted ” to deal with tho subject. 

Your reviewer may possibly be a professional astronomer 
(who perhaps dislikes anything unorthodox and not in 
accordance with the text-books), and, if so, he will be 
aware that in the later “ Nautical Almanacs ” the word 
“ precession ” in the catalogue of stars has been substituted 
for the old and better term “ annual variation,” which was 
used in thc^ “ Nautical Almanac ” and by our old astro- 
nomers for as many years as I can remember up to i8c)4 
or 1895, when the change was made. Previous to this the 
word precession had been mainly confined to precession of 
the equinoxes (dealt with in section 6 of “ Draysonia ”), 
which at present is about 50^^ and is totally distinct^ from 
what astronomers term aberration, but which I prefer to 
call annual motion of the pole. 

Your reviewer further states that I have computed the 
precession of man;^ stars by Drayson ’s method, and that, if 
this proves anything', it proves the correctness of the 
“ Nautical Almanac.” This is a mistake and i.s an 
inversion of my process. Instead of having, as he staled, 
calculated the so-called precession of many stars, I have 
used the precessions, so accurately given in the “ N.'iutical 
Almanac,” in order to find therefrom the amount of the 
annu.al motion of the pole ; and I nave shown that the 
so-called annual precessions of the stars, all varying in 
amount and direction, both in right ascension and ih'clin.'i- 
tion, are exactly accounted for by one .single movement of 
the pole of about 20", which produces the apparent annual 
precession as obtaine#hy observation and recorded in the 
“ Nautical .Almanac,” the accuracy of which I have never 
impugned. 

I am unable to understfind why your reviewer questions 
my statement that Mr. Stone, the^late Radcliffe observer 
at Oxford, made the error of sidereal time erroneous to the 
extent of 41-518. in 1892. A reference to the Royal .Astro- 
nomical Society’s notes of March, 1894, show that 1 
am correct. Algernon de Horsey. 

Melcombe House, Cowes, November 19. 


I AM quite willing to admit that I have misundiTstood 
the gallant .Admiral, and accept unreservedly his statement 
that he does understand the difference between precession 
and aberration. In rny own ^fence you will perhap.s 
pern^it me to quote the passage IWiich misled me. 

“ Possibly I shall be told that I have found a mare’s 
nest, and that it has been known all along that the right 
.ascension of a star and its annual precession in declina- 
tion are functions of the annual motion of the pole, arul 
that .such motion can be found in the * Nautical Almanac,’ 
and is properly termed aherration.'^ 

The italics are mine. To my mind this sentence admits 
of only one construction ; and, if I have been .so unfortunate 
as to misconstrue it, I have no doubt T have not correctly 
apprehended the author’s meaning in other places, and 
therefore it is of little u.se to discuss the several points 
raised. The Reviewer. 

M 

Dust Explosions. 

Prof. Galloway’s brief article on dust explosions m 
Nature of November 30 is very timely ; but readers of it 
would receive the impression that the true cause of the 
explosion at the Tradeston Flour Mills, Glasgow, in 1872, 
was first made known in the report of Profs. Rankine and 
Macadam. This is not the case : the fact that flour -mil! ex- 
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lixlosions arc actually dust explosions was first stated in 
England bv Mr. Watson Smith, editor of the Journal of 
the Society of Chemical Industry, in a letter which 
appeared in The Glasgow Heraldr on July 12, 1872, immedi- 
.ately after the Tradeston disaster. The priority of Mr. 
Watson Smith was recognised at the time by the Royal 
‘Society of Edinburgh, and later (in 1882) by Sir Frederick 
Abel in a lecture at the Royal Institution. 

It is interesting to know that nearly six years ;igo Mr. 
Watson Smith r(‘ad a paper at Liverpool (the scene of the 
latest dust explosion) in which stress was laid on the fact 
ithat any kind of carbonaceous dust might, under rerlain 
•conditions, become a source of danger (sec* Journ. Soc. 
Chem. Ind., January 31, 1906). 

Alhkrt Siioxk. 

10 D.ntmouth Road, Hendon, December 5. 

I Mfcii regret that I had entirely forgotten the fact, I 
<.tated in Mr. .Shonk’s letter, that Mr. Watson Smith, had 
•attributed ihe disaster at the Tradeston Flour Mills to an 
■(.‘xplosion of dust in a letter to The Glasgow Herald, pub- 
lished before the n?port of Profs. Rankine and Macadam 
appeared, or 1 would certainly have mentioned it in the 
article refern‘d to. W. G. 


The Feeding Habits of Crepidula. 

Wrrri reference to the note on Crepidula in Na'iitre o? 
December 7 (No. 2197, p. i<S7) it may be of interest to 
Noiir readers td know that during some recent resear^es 
on this animal I have been able to confirm th<* necessity 
for invf'stigating how far the presence of the slipper-limpet 
(Crepidula fornicahi) is a menace to successful oyster- 
culture on the Kent and Essex coasts. It has been believed 
b\ various naturalists that Crepidula takes the same kind 
of food as th<* oyster, but on this point there exists no 
.definite information. During an investigation of this 
matter I discovered th(* manner in which the animal feeds, 
from which there can be no doubt wliahwer as to the 
nature of its food. The mode of feeding in Crepidula 
•the same in principle as that of the oyster, that is, there 
is an ingoing and an outgoing current of water kept up 
in the mantle-cavity, while between the two currents the 
f^ni acts ns a strainer, retaining even very fine partich's 
•of suspended matter, which evontually - by one of two ways 
■— n*ach tin* mouth.* 

Thus it is established beyond doubt that Crepidula feed 
on the same mjiterial as the oyster, that is, on the food- 
materi.'il lound on or floating near the sea-bottom, and the 
'danger apprehended from this intruder is confirmed : 
'Crepidula is comp«>ting successfully with the oyster for food 
and space. Whether there is enough food and space for 
^ both Crepidula and oysters is another matter which must 
/ bf‘ det(*rmined by local researches. Thus the problems for 
■(h(' Kent and Essex oyster-farmers are' to keep up the food 
supply of oysters and to reduce the numbers of Crepidula 
and the many other animals which take the same food as 
■oysters. J. JI. Orton. 

Marin»* Biological Laboratory, Plymouth, 

December 10. 

Tadpole of Frog. 

At the b('ginning of .April hast I collected some frog ova 
tor the purpose of making observations on development. 
Tadpoles appeared about April 9, and from time to time 
from that date until July 17, when young frogs were 
•developed, I took batches away for preservation and section- 
ing. On July 17 only one tadpole w'as left of the original 
stock, and that one, though in water out of doors and 
with a supply of water weed, has not developed farther, but 
is a tadople still and is still alive. Some j^ars ago T had 
a similar case with a frog tadpole. Can any of your 
readers suggest the reason of this phenomenon ? 

T. Plowman. 

“Nystuen, Bycullah Park, Enfield, December 8. 

1 It is proposed lo publish account of how Crepidula feeds in the 

•next number of the Journal of the Marine Riologica) Association. < 
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MICROKlNEMATOGRAPHY,:>J^: 
the last few months we 

a new appplicatioh of the kidraii^K^aph, 
which indicates yet another stage of technical attain- 
ment, and another field in which it may supplement 
our knowledge. It.s range has been extended to the 
representation of objects as seen through hijgh powers 
of the microscope. Apart from any positive increase 
to knowledge which may be obtained by its means, 
this is a technical achievement of a very high order. 
In the usual microscopic preparation it is impossible 
to obtain a high degree of illumination, and the 
greatt?r the magnification the less the illumination 
becomes. It is only by artificially increasing the con- 
trast by means of stains and so forth that we can 
obtain a clear differentiation of even a motionless 
objt^ct. To take in one minute some thousands ot 
successive photographs of a living, unstained Object^ 
magnified six hundred or a thousand times, an object, 
morc‘over, which is moving rapidly, and therefore 
continually altering its focal plane, is a task which 
might easily seem impossible. 

M. ('omandon, however, has succeeded in this ex- 
tremely difficult problem. 'I'he illumination-difficulty 
he avoided by using what is known as the ultra- 
microscope or dark-ground illumination, in wmch the 
object is seen against a black background, being lit 
itself by rays of light striking it from the side, and 
thence deflected upwards towards the lens of the 
microscope. This method gives an extremely brilliant 
contrast-illumination of the outlines of the object 
against a black ground and makes it possible to take 
oil a properly sensitised film photographs of exceed- 
ingly short exposure. The resulting picture naturally 
shows comps^ratively little of the internal structure of 
the object under examination; the bulk of the rays of 
light arc deflected from its surface. But it is sur- 
prising how much does appear. The nucleus of a 
cell, for example, is frequently quite distinct, and some 
structures, such as the kinclo-nucleus of a trypano- 
some, can sometimes be seen perfectly clearly and be 
followed ,'is the organism moves from place to place. 
A largo niimbtT of films prepared under the direction 
of M. Comandon has been exhibited during the pre- 
sent year by Messrs. Pathi^ Fr^res, and the realism 
and vitality of these kinematograph pictures can 
scarcely be imagined by anyone who has not seen them 
thrown on the screen. ^ 

An interesting film is one which displays the blood 
actually circulating in the vessels of the living body. 
The preparation, which is from the tail of the tad- 
pole, shows a number of tiny blood-vessels, which 
measure about onc-hundredth part of a millimetre in 
diameter. Crowded together in the larger of these, 
the individual corpuscles of the blood can be seen to 
pass out one by one into minute brfinches, for whicli 
they seem almost too large, and within which they 
make their way here and there through the surround- 
ing tissue, not apparently without occasional difficulty. 
Even in the larger vessels, along which the bulk of 
the corpu.scles are hurrying, the rate of progress varies 
considerably, and the direction may actually be re- 
versed for a time and the blood apparently flow back- 
wards. The coloured corpusclc.s of the blood, from 
which it derives its red tint, have, of course, no in- 
dependent motion of their own, and are simply carried 
along bv the stream in which they are suspended. 
But the' colourless cells or leucocyte.s have such in- 
dependent motion, and in another film we are shown 
a white cell gradually altering its shape, throwing 
out a long filament into which the r(?st of the corpuscle 
slowly flows, until the whole cell has altered its posi- 
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tion (rbpj . t^nte plac«- to another...^ By aid fully appreciate the skill which has gone to the mak- 

of this thi^e. Iciucbcytcs are able tO'>{uriil one ing of such photographic ^Ims as these. 

of their best-known fund fens, which, is tO||ict as VVe have dwelt chiefly upon the microscopic pre-> 


® ® ® ^ ^ ® 
Kir.. I. —Series of pictures of normal human blood. From a kineniatograph film. ‘ - ' 
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Fig. 2. — A 111 tc bo id Kir.. 3. — Trypanosomes 

movement of leuco< in the blood, 

cytes. 

scavengers of the vascular ways of the body, and to 
take up into themselves abnormal substances with which 
they come in contact, whether microbes, diseased cells, 
ji^or granules of inert matter; and this process is illus- 
trated for us by a series showing the gradual sur- 
rounding and ingestion of a red corpuscl# by a white 
cell,'. This is the phenomenon of phagocytosis, w^hich 
has qf .late been brought so prominently before the 
public in its relation to the cure of infectious disease. 

Tliajt' such abnormal substances may occur in the 
blood its shown in a beautiful series of pictures of its 
conditlbh in relapsing fever. After we have been made 
familiar with the appearance of normal blood, in 
which the red corpuscles appear as brilliant rings and 
the largtfc^ white cells as cloudy masses with shadowy 
nucleus and brightly shining granules, we see the 
blood as it may appear at the height of an attack of 
the disease. « It is now full of foreign organisms, long, 
slender spiral threads, whicl#!dart hither and thither 
upon' the screen, now hooking themselves together 
and again disentangling themselves, impinging on the 
red 'cells and recoiling in amazing numbers and 
activity. The whole blood history of an attack is 
shown on these films, from the interval between the 
crises when no organisms arc present, through the 
period of multiplication to the termination of the attack 
with t^e tendency of the spirals to aggregate together 
and eventually disappear. Several such blood-pictures 
may be seen, including a most beautiful preparation 
of an infection with a trypanosome, a close ally of the 
organism which produces sleeping sickness. Here 
the parasite is seen in quite perfect di.stinctnoss, 
swarming in enormous, numbers in a drop of blood 
with an incredible activity and energy of motion. 

Technically perhaps the greatest triumph of these 
microkinematograph pictures are the films which 
show us the Sfiirochaeta pallida, the causal organism 
of syohilis. This delicate thre.nd, with its many tiny 
spirals, is so exceedingly minute that even when 
motionless and stained it is difficult to see with the ; 
I)est qf ordinary mia-oscopos. But here it. appears • 
.alive and moving, with its coils all clear and sharp, • 
m perfectly distinct picture. ^Only those w’ho know i. 
the^ careful pains; which are necessary to obtain a 
satisfactory demonstration of this tiny object, can • 

NO. -2108. 881 



Kii^ 4. — Spirillons ot Ki(i. 5. — Re laps in 

fowls. fever. 

I parations which Messrs. Pathe Frercs have exliibitcd, 
j because they seem to us the most remarkable of those 





Fig, 6.^$pirochasta of Syphilis (from the cornea of the eye) enlarged. 

which we have seen. But there" are many other 
applications of kinematography to biological subjects 
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which are of great interest an^ value. Many move- 
ments in nature proceed at a rate such that we cannot 
successfully follow them with the eye and brain. The 
slow movements of. a leucocyte, the gradual unfolding 
of a flqwer-bud or upward growth of a plant advance 
so leisurely that we cannot readily follow the change 
—it is only .by jobserying them from time to time that 
wc can appreciate that alteration is occurring. A suc- 
cession of photographs, however, taken at consider- 
.able intervals, and passed rapidly in review before us, 
shows us as occurring in a few minutes the whole 
process which may take hours or days in reality, and 
we are better able to appreciate the nature of the 
phenomena K.>becausc the sequence becomes more 
obvious. Conversely, many motions occur too fast for 
us to analyse them. The fact that our retina can 
clearly distinguish only impressions which reach it at .| 
a compyjltotively slow rate makes it impossible for our 
Vinaide^eye to follow the sequence of many natural 
i^henomena. By reproducing at a slower pace the 
changes which do occur, the kinematograph can assist 
us to attain a clearer perception of the nature of the 
alteration which is taking place, or, even if we are 


amoeboid, movements of a , leucocyte or aj^pirillum 
wriggling its way between the corpuscle? or The heart 
itself beating be I ore their eyes. Yet tl^e?jg*ap&.3jthings 
which it concerns them to understand, iSStflr 
of imagination can supply the clearn,l^/ com- 
prehension which actual seeing can giy^> Thc^kine- 
matograph might well become a most';4P^ent^id to 
the teaching of very many biological,>afid especially m 
medical, subjects. ; ' > i- 

Theiaccompanying illustrations have .feeieri' reproduced 
from kinematograph films kindly supplied for the pur- 
pose by Messrs. Pathd Freres. 


THE RUBBER-PRODUCING PLANT OF THE 
MEXICAN DESERTS.^ . , 

A MONGST the botanical collections fdrpaed. in 
^ 1852 by Dr. J. M. Bigelow, whilst attached to 

the Mexican Boundary Survey, were specimens of,, a ^ 
shrub known to the Mexicans as “guayule,’* after- 
wards described by Prof. Asa Gray as' Parthenium 
argentatum. No mention, however, was made of its 
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Still unable to. grasp . the , successive phases, a study 
of the film itself, will enable us to follow the sequence 
and analyse the motion with a greater detail and a 
greater accuracy than any number of examinations of 
the . naturaT phenomenon can possibly supply. The 
Jdnematogisgpli therefore , can give us a positives addition 
to. the*: ?upi'. .of pur . knowledge, as well as diffuse 
through wider circles ' knowl^ge already gained. • 
This latter, while perhaps the.tmost obvious, is 
not the least of the functions which such moving 
pictures can, fulfil. There are thousands of people, in 
this, country who are intimately acquainted with the 
cellular constituents of the ,b{ood, and their Arious 
shapes and functions, tfiousands " who have seen the 
ordinary bacterial preparationsVor are faniiliar with 
the heart-beat and; its action oh the pulse, but of these 
thousands not one-tenth have actually seen the 
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rubber-bearing qualities. It was not until ^^6 that 
pumc attention was directed .* to guayule rubber-^' by 
an exhibit sent to the Centennial Exposition at Phila- 
delphia in that year. The country pebh had,' it ap- 
peared, for long been in the habit of making playing 
balls and other articles by the “comipunal mastica- 
tion” of the bark of this shrub, and -it Was by that 
means sufficient was obtained for the above-mentioned 
exhibit. Investigation showed that the plant was 
capable of producing in the neighbourhood of ten 
per cent, of its weight of dry rubber, and that it grew 
in vast abundance in the desert couh^ of nortnd-n 
Mexico. ^ 

This, discovery speedily changed the economic value 

' ' f 

I “Guayule {Parthenium afrentaiutn^ Gray),' a Rubber-plant ,of the 
Chihuahuan Desert." By. Prou F. E. Pp. pl&tes. 

(Washington: Carnegie Institution, zpiit.).. ruupcat^^n • 
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of thes^:^£erts, and set in motion business operations 
involvingV'fhillions of capital based upon the amount 
of raWv material in sight. In 1902 chemical and 
mechanical extraction plants were set up, and guayule 
rubber, though an inferior article containing a high 
percentage ot resinous substance, soon became a very 
Important item in the imports of the United States. 
At the present day the outlay of American capital in 
Mexico alone is said to amount to 30,000,000 dollars. 

A good deal has already been written dcalifig with 
guayule, but the monograph by Prof. F. E. Lloyd 
is a most welcome addition to special rubber litera- 
ture. Its contents are the outcome. Prof. Lloyd 
states in his preface, of an investigation carried out 
by others and himself at the instigation of certain 
Mexican rubber companies towards the elucidation of 
the question of the profitable cultivation of guayule 
in the desert with a view to future maintenance of 
supplies. 

In addition to the physiology of the plant under 


and Prof. Lloyd estimates that existing supplies will 
be exhausted in a few years’ time. Seed can be ger- 
minated and plants easily raised by giving a small 
amount of shade and subsurface irrigation. On p. 12 1 
the author remarks that “ tl^e most fundaincnlal 
economic question for which an lanswer will be sought 
in these pages is that relating to . the. production of 
rubber under irrigation.” In searching for a reply one 
has to be content with the statement that “The less 
the water the thicker the bark (corteX) and vice-versa," 
Irrigated plants naturally grow more vigorously but 
produce wood at the expense of cortical tissues, and it 
is largely the latter from which the rubber is extracted. 

The book is evidence of a vast amount of labour 
undertaken in the spirit of enthusiasm, but its utility 
for the f’^eneral reader is curtailed by the want of 
condensation in dealing with experiments and tabular 
results, and the absence of definite statement^r deduc- 
tive conclusions. It is elaborately illu^ated by 
photo-litho plates, containing a large number of phold- 



Fig. 3.— Guayule in a very dense growth. 


varied conditions, the main subjects dealt with are 
questions of climate and soil, seed germination, 
methods of reproduction, results of cropping, environ- 
ment of the plant, its rate of growth, methods of 
extraction, the possibility of maintaining the supply 
bv irrigation, and the effects of this upon the yield 
of rubber. In the course of the investigation attempts 
are made to throw light upon many interesting 
problems in connection with the physiology of desert 
vegetation. 

Much attention has been given to the formation of 
rosin and rubber, and the close connection between 
the two. There appears to be no tube-like laticiferous 
system as in other rubber-yielding plants, the rubber 
being formed apparently in the cells of the resin-canals, 
whilst'*fhe resin itself is found only in the canals and 
not in the cells. 

The guayule shrub is a very slow grower, a fifteen- 
year-old plant being no more than 15 inches in height, 
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graphs and line-drawings of the minute histological 
structure of the different parts of tb^ plant, as well 
as by some fine photographs of dcs|^rt surroundings. 

THE AERONAUTICAL BLUE^SOOK FOR 
1910-11.^ 

'"pHE specific questions which form, the subject of 
^ the experiments and observations described in 
this report may be briefly described as follows : — 

'J'he deviation of air resistances from the law of 
proportionality to the square of the velocity and the 
effects of friction in this connection — discussed theo- 
retically by Lord Rayleigh and experimentally by 
Messrs". Bairstow, Booth, Dr. Stanton, and Mr. 
Pannell. 

1 Technical Report* of the Advi.*ory Comrr.iitei* for Aeronautics for the 
Year i9to-xi fwith Appendices). Pp. 1.^4. (Published by his Majesty’s 
Stationery Office. I.ondon : Wyman and Sons ; Kdinburgh : Oliver and 
Boyd ; Dublin: £. Ponsonby, Ltd., 1911). Price 6.r. 
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Theorems on stresses in envelopes by Mr. Booth. 

Forces and couples on a model dirigible placed 
obliquely to the current by Mr. Bairstow. 

Air resistances of wires and ropes, both stationary 
and vibrating, by Mr. Melvill Jones and Dr. Stanton. 

Air pressures on the honeycombed radiator and 
Paulhan girder. 

Methods of observing flow of water past an obstacle 
by Mr. Eden. 

Propeller experiments by Mr. Bairstow. 

Tests of balloon fabrics. 

Meteorolomcal apparatus by Mr. J. S. Dines. 

The present report is characterised by greater de- 
finiteness of purpose than was noticeable in its pre- 
decessor . for 1909-10. Many of the papers have a 
direct bearing on aerial navigation, and we do not 
exclude Mr. Bairstow *s experiments on square plates 
altogether from this category, since if it is required 
to test the deviations from the law of proportion of 
pressure to square of velocity, the first tests may as 
well be made on square plates as on any other kind 
of surface. The experiments on obliquely placed 
model dirigibles also have an important bearing on 
the problems of stability and steering as applied to 
airships, and the necessity for such investigations is. 
fairly evident. At the same time, the superfluity of 
diagrammatic details which was referred to in the 
review of the preceding year’s report is also to some 
extern t a conspicuous feature of the present volume, 
and it again appears desirable to direct attention to 
the fact that some of these are wholly unnecessary 
and only occupy space that could be with greater 
advantage devoted to broad and general discussions 
by the members of the committee on the principles of 
mechanical flight, considered in relation to the experi- 
ments here described. The three and ono-third pages 
of description of Mr. Dines’s theodolite would prob- 
ably be just as useful without the three folded 
diagrams, one taken at Pyrton Hill in a clear sky, 
and one showing the observations by Cary at station 
A, And Bosch at station B, up to the point where a 
certain pilot balloon was lost sight of. 

The article on propellers, while accompanied by 
six bulky folding plates, only occupies four pages of 
letterpress. One of these is devoted to “ improvements 
in apparatus not . improvements in propellers, but 
in the dynamometers arid other instruments for testing 
them, while the remainder arc principally devoted to 
determining the constants and coefiicients of a Vickers 
and Maxim, and three Ratmanoff propellers. Certain 
conclusions are stated, referring in particular to the 
efTects of cutting down the blade area, and the extent 
to which the principle of similarity can be applied to 
models. But surely there is a great deal more to be 
said about the general problem of propeller action, 
even in connection with the interpretation of the 
results of these experiments, and it is desirable that 
the investigation should be extended to other types 
of propeller than the two here discussed. Perhaps 
this will b^done another 3^ear. 

In makif^ these criticisms it is necessary to guard 
against one serious mistake which is commonly made, 
and does" much to retard scientific progre^ss and 
development. It is frequently said of certain physical 
investigations that they are of no use because they 
do not take into account all the disturbing factors 
which exist in nature. As applied to aviation, we 
are told by some people that it is no use to investigate 
the efficiency of planes and propellers by laboratory 
experiments, as the investigations fail to take account 
of the atmospheric disturbances which affect the 
mqtion of an actual aeroplane. This, however, is 
equivalent to saying that we require to know less 
about the efficiency of our apparatus under the com- 
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plex conditions prevailing in nature ttkih* wo should 
if the conditions were simpler. In reality w^e ought 
to know more, and experiments made under ideal con^ 
ditions instead of being condemned as “ unnecessary,”^ 
should be described as “ insufficient,’* and should there- 
fore be pushed on with all possible haste as a pre- 
liminary step to investigations of a more general 
character. 

In view of the desirability of using experiments- 
with models for all they are worth, and the success- 
which has attended such experiments in naval archi- 
tecture, it is satisfactory to find that the principle of 
dynamical similarity is receiving considerable atten- 
tion. At the same time, one has rather an idea that 
the atmospheric conditions under which aeroplanes- 
and dirigibles are navigated are rather different from 
those existing iii the National Physical Laboratory, 
and the idea suggests itself that, instead of trying to* 
produce a current of air that shall be as nearly 
uniform as possible, results equally interesting would! 
be obtained if it were attempted to do the very oppo- 
site thing. When so many physical data are unknown- 
even to within loo per cent., it surely is rather un- 
necessary to trouble about whether a velocity of i*6 
or 2*1 miles an hour is set up in the air when a rotat- 
ing arm is travelling through it at thirty-five miles an 
hour. A study of the “wash” or interference effects 
caused by planes or propellers on other planes or pro- 
pellers following in their wake would be more useful. 
For example, the lift and drift of the isolated Paulhan 
girder determined on p. 36 may for this reason be 
different from the values which they would have when 
the girder occupied its proper place in an actual 
flying-machine. 

There are two possible alternatiyes. One is (follow- 
ing the usual custom) to disparage such re.searches as 
those last-named; the other is to ask for something 
more. The latter alternative certainly appears from 
every point of view to be the better. 

The collection of abstracts of papers on aeronautics, 
compiled from various English and foreign journals, 
extends from p. 92 to p. 124, and is an exceedingly 
v^aluahlo feature of this, as it was of last year’s report. 
The preparation of such abstracts involves an expen- 
diture of time and thought, on • the part of the 
abstractors, which, as a rule, receives - but scanty 
recognition. The idea suggests itself whether some 
working arrangement could be arrived at between the 
Government Committee and the Aeronautical Society 
to enable the abstracts to be reprinted in the Journal 
of the latter, and thus circulated among its members 
at regular intervals. Perhaps this questipn may be 
deferred until the Aeronautical Society has had time 
to settle down after the arduous work of reorganisa- 
tion on which its council has recently been engaged. 

SIGHT TESTS IN THE MERCANTILE MARINE. 

T he Board of Trade has published the annual 
return of the sight tests used in the mercantile 
marine for the year ending December 31, 1910 (Par-* 
liamentary Paper, Cd. 5876),* a return which includes 
the examinations in both form and colour vision. In 
the course of the year 7502 candidates were examined, 
including fishermen who sought to obtain cer- 
tificates as skipper or second hand of fishing boats;* 
and of this total 109 (1*46 per cent.) failed in form 
vision, and one of them, who was re-examined, failed 
again. One hundred and forty-one failed in colour 
vision, but of these 69 were re-examineid on appeal, 
and 29 of them passed, leaving 112 (1*56 per cent.) as 
ultimate failures. 

The colour examination, since November, 1909, , has 
been conducted with five skeins of wool, a purple and 
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a yellow, in addition to the green, pink, and red 
originally used .by Holmgren ; and a coloured plate 
gives the colours which were selected as matches by 
the rejected c^rklidates, and are distinguished by 
letters of refeMpee in a schedule showing the per- 
lorniances of all the candidates who were ultimately 
rejected, and arc therein described as completely or 
incompletely. :red or green blind. This intormation, 
however, is withheld in the very cases in which it is 
most required, that is, in the cases of candidates who, 
having originally been rejected, were passed on appeal. 
With regard to these, we are only told that they 
‘"failed in the colour vision tests," and, in another 
column, that they “appealed and passed." It would 
be highly interesting to know both on what grounds 
they were originally rejected and on what grounds they 
were ultimately passed, because these are the very 
cases in which the sufficiency of the methods of 
examination employed may possibly be called in ques- 
tion at some future time. The matter is perhaps of 
less importance, as we read in the report that “the 
whole question of sight tes,ts is now being carefully 
considered by a Departmental Committee appointed 
for the purpose,” and it is therefore possible that 
changes both of procedure and of record may be 
suggested. 

Of the 1 12 men rejected for defective colour vision, 
42 were completely and 21 incompletely green blind, 
and 32 were completely and 17 incompletely red blind, 
no instances of the rarer varieties of failure being 
recorded. The rejections are somewhat in excess of 
those of many previous years, and the explanation 
seems to be that the fishermen seeking certificates, as 
mentioned above, have only been required to pass the 
same sight tests as candidates for certificates as 
masters or mates in the mercantile marine since 
November, iqoq, and that they have increased the 
proportion of defectives. As compared with the 
amount of defective colour-sense in the population 
generally, the proportion of rejections does not seem 
large, and it is highly probable that many colour- 
blind persons arc prevented, by a knowledge of their 
condition, from attempting to enter the sea service. 

WIND IN THE ADRIATIC AND IN HOLLANDS 
'INHERE has been in recent years a re-awakened 

interest in the problem of the periodic variations 
of the wind, but there remains much to be done to 
complete that thorough harmonic analysis of the motion 
of the air which Kelvin emphasised as one of the 
most imp(^ant lines of meteorological research so 
long ago iK 1876. Hitherto attention has. been de- 
voted nuiinly to a consideration of the semi-diurnal 
variation, and the results have shown conclusively 
that thdV regular semi-diurnal wave of pressure can, 
as inde^ it must, be connected through the hydro- 
dynamical equations with a similar regular variation 
of the wind-vector. In the discussion of the record 
for individual places, the question of the local varia- 
tions from the general law and their explanation 
rightly find a place, but||hey ought not to be allowed 
to exclude the consideranon of other possible periods. 

In the first chapter before us, Dr. Mazelle, Director 
of the Observatory at Trieste, analyses five- years’ re- 
cords from the Beckley anemograph erected in 1902 
on a lighthouse in the Adriatic, the Klipper Porer, 
which lies a mile and a half W.S.W. of Cape Pro- 

1 “Die i;<trliche Ponode der Windrichtun^ und Windstarice nach den 
anrmometrischen A!if/.eichnuns;en auf der Klippe Porer." Ry E. Mazelle. 
Besortders Absredruckt ans dem Ixxxvii. Bande der Denkiichriften der 
Mathematltth'NaturwisscnschaftHchen KIa.<t.se der Kaiserlichen Akadcmie 
der Wis.sen.schaften. Pp. 65. (Wifcn : Alfred Holder, 191 1.) 

*“On' the Diurnal Variation of the Wind and the Atmoftpheric Pressure 
and theirrP'elation to the Variation of ihc O.iidient.*’ By Dr. J. P. van der 
.Stok. Pp. 14. Koninklijke Akademie v.an Wetenschappen te Amsterdam. 
Reprinted fiom Proceedings of the Meeting of May 27, xgti. 
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j montorc, the most southerly., point of Istria. The 
1 results have been very fully discussi^, and the records 
j are arranged and tabulated in m^y different ways 
: to exhibit the different features Intyirent it\ them. A 
; table giving the frequency of th^wind for sixteen 
i directions for the four seasons of^?®e 'j^eiar shows that 
I at all times the E.N.E. wind-i^j'^^i^^equent, and 
I that all easterly winds have frequency 

in winter and spring, while West^l^^ijnds are more 
frequent in summer and auiuihhVt .^Another table, 
giving the diurnal variation'' of the TrMuency of the 
wind for the eight principal directidifc shows that 
N.E. winds are most frequent abdulills' a.m., and 
W. winds about 3 p.m., a fesult whidi.^ay arise 
from land and sea breezes. * ^ r * ^ 

Diagrams are drawn to show the diurhal varia- 
tion of the wind-vector for the four seasons and for 
the whole year. In general the vector rotates in. a 
clockwise direction in the course of the day, but in 
winter the curve is looped and the rotation is counter- 
clockwise from 3 p.m. to 3 a.m. The variation is 
greatest during summer, and is greater in 
spring than in autumn. It would have been' 
an advantage if the results had been analysed 
for the four principal directions, instead of for N.E., 
S.E., N.W., S.W., in order to permit of direct com- 
parison with results from other places and with theory. 

A considerable part of the paper is devoted to a dis- 
cussion of strong winds or gales,, especially gales from 
the N.E. quadrant, Bora, and frooi^the S.E. quadrant, 
Scirocco. Dr. Mazelle takes a stormy day to be one 
on which the mean velocity of the. wind is at least 
50 kilometres per hour. There wefe 149 such days in 
the five years, or, roughly, one day, in twelve. January 
had 33 such days, or rather more than one in five. 
June, on the other hand, had only one such day in 
the whole period. A curious and suggestive peculiarity 
is the secondary maximum in October, which had 
18 stormy days, compared with ii in September and 
November. The diurnal variation on a stormy day is 
about the same in summer as in winter, the tnaximunt 
occurring at or slightly before noon in both seasons. 
For days of stormy Bora and Scirocco the definition 
is extended to include days on which the maximum 
velocity exceeded 50 kilometres per hour. There were 
233 days of stormy Bora and 71 of Scirocco 
during the five years, a result which does not alto- 
gether support Horace’s description of Scirocco or 
Notus as “arbiter Hadriae,” “that tumultuous ruler 
of the restless Adriatic,” Bora is iqost frequent in 
winter, the worst month being JanHaf^ • with an 
average of eight days; Scirocco is most' frequent in 
autumn, with a maximum monthly averiago of 2*6 
days in October. In every month the average number 
of days of Bora is greater than that of' Scirocco* : 

Perhaps the best idea of the characti^r';(Of Bora and 
Scirocco Is given by tables showing tliedength of the 
periods during which the mean veloc|i^:i^a!iteded 50 
kilometres per hour, and of periods dUnfi|^^Wn!ch the 
velocity never fell below 50 kilometres; igS.-hour. It 
is seen from these that on one occa^pi’4 of; 'Boira 
the wind blew uninterruptedly with a vdocity . exceed- 
ing 50 kilometres per hour for 144 hours, ahH tfiat 
on the same occasion the mean velocity did not fall 
below 50 kilometres per hour for 7 days. The corre- 
spending maximum periods of duration for Scirocco 
are 36 hours and 3 days. The absolute maxiinum 
velocity recorded during the five years was 128 kilo-i 
metres per hour for Bora, 102 for Scirocco, 98 for 
S.W. gales, and 80 for N.W. gales; Unfortunately, 
the factor of reduction is not stated, ib that it is not 
possible to compare these values with records for this 
country. 

The second paper is a, discussion contributed by 
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Dr. J. P. van der btok ta, the Proceeding's of the 
Royal Academy at Anislerdmh, “'On the diurnal varia- 
tion of the wind and the atmospheric pressure and 
their relation to the ^ys^tion ol the gradient.** He 
criticises the methotfi. adopted in. "previous investiga- 
tions, 6i t^ttempting determine the variation ol uie 
wind from thfe^^iatidn of the gradient ol pressure, 
and, regarding It .'as too laborious and allected with 
uncertain errors, ‘'.j^tetr^ts to determine the gradient 
from the observed' .variation of the wind. It would 
be interesting, tp jhstitute a comparison between this 
method, tha^f Utilising hourly observations of pres- 
sure at three V^tations, adopted by Tsuiji, and the 
general metl\9d Based upon the regularity of the semi- 
diurnal wave ^pf. pressure. 

. Dr. van dier Btok finds it convenient to assume that 
the semi-diurhai variation of the wind has the same 
phase angle as would be indicated by the theoretical 
application of the general method, and deduces the 
- value of the coefficient of. frictidn, fe, which will ensure 
agreement between observation and theory in this 
p respect, lie then utilises this value of the coefficient 
to dedi^ce the diutnal variation of the gradient of 
pressure from ^the observed diurnal variation of the 
wind. It seeizis desirable to consider in this applica- 
tion the difference, emphasised in a recent paper by 
Sandstrdni, between friction due to motion over the 
rough surface of the earth and sea and the frictional 
effect which arises from the difference in direction 
and velocity between the wind at the surface and that 
at some distance aboVe it. The results used in the 
investigation are the hourly observations, presumably 
estimates and not instrumental records, at de Bilt for 
five years 1903-1908, and the four-hourly observations 
at the Terschellingerbank Lightship for 25 years 
1884-1908. The values found for fe show a general 
agreement with those found by van Everdingen from 
the incurvature of the wind at de Bilt, but the value 
for Terschellingerbank is 50 per cent, larger. The 
coefficient shows'* a regular annual variation, with the 
ma^timum during autumn and winter, the minimum 
during spring, and summer, an interesting result which 
ought to be compared with the values for inland 
stations. The author criticises the results of the 
analysis at St. Helena, on the ground that the wind- 
vector turns in a clockwise instead of in a counter- 
clockwise direction, but a reference to Dines ’s discus- 
sion of these resuits shows that, except for certain 
small irregularities in the night, the vector rotates in 
a counter-clockwise direction throughout the year. 
The vector of the variation of the horizontal magnetic 
^ force at St. ' Helena rotates in a clockwise directmn 
' except in. July,. ; > ^ ; E. Gold#’ 

REPORT. OF TiiS GOVERNMENT CHEMIST. 
T N , his report Upon the work of the Government 
* Labc^atpryvfb^^ year ended March 31, 1911, 
the prihi 3 i{)Al;jChemist notes that the laboratory has 
now been cbjmltu ted a distinct establishment under 
the 'Tresufii^v^This is certainly a more appropriate 
arrangenient thdn the previous one, under which 
the control wm vested in the revenue authorities, for 
since the labmitory now serves many other State 
departments besides the fiscal ones, the control in’ 
question had become somewhat of an anachronism. 

Last year the total number of samples dealt with 
was 186,044, as compared with 170,033 in the preced- 
ing year. The report describes the* nature of these, 
with explanatory notes and statistics; , As usual, they 
included the most diverse kindsr.of articleSi from 
‘♦standard*’ bread to poisoned salmoh; Frbm among 
die items of more or less general Interest mentioned 
in "the report we extract the ^llbwing. 
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Beer mid brewing niaieriais are regdiidTly. tesied 
for the presence of arsenic, and 41 out qjL^b'i,sainpks 
were lound|to contain susenic 111 exceSy^oiS>ihe pre- 
scribed limit. Steps were taken in these ’.feses to 
prevent the contaminated article being sent'3htp con- 
sumption, and to trace the source ot the^ arsenic. 
Usually this was found in the luel used., for drying 
the malt. 

Two interesting cases of lish-poisoning are noted. 
In one instance dead trout were tound (Rensey Brook, 
Tamar and Plym District), and analysis bf the water 
showed that the brook had been contaminated with 
ammonia from a gas works. In the othe^ase, dead 
salmon had been found in the Conway Strict, aiid 
as there are lead mines near it was thought that the 
fish might have been poisoned by drainage containing 
lead. On analysis, however, zinc, and not lead, was 
discovered in the salmon, as also in the river water; 
this served to indicate the source of the pollution and 
explain the destruction of the fish. 

One curious question referred to the laboratory was 
whether the composition of a particular clay was such 
as to distinguish it from the exempted “common clay *’ 
of the Finance Act of 1909-10; the report is silent as 
to the conclusion arrived at. Questions connected with 
the pigments, paper, and gum used in making postage 
and other fiscal stamps were also investigated. At 
the house of a coiner, it is stated, a plate and apparatus 
were found, all ready for the production of illegal 
stamps. “ His productions were somewhat crude,*’ 
the principal chemist remarks; “but were sdfficiently 
good to deceive an unobservant person, especially in 
a poor light.** 

In connection with dangerous trades a number of 
pottery glazes were examined. They included a series 
of forty-eight taken from works where lead-poiillfi^ing 
had occurred, and it is a significant fact that except 
in two or three cases, practically the whole of the lead 
in these samples was “soluble** lead. Large propor- 
tions of lead were also found in dust collected from 
various factories, other than potteries. ’ < 

Space allows mention of only one more of t^e many 
interesting matters to be found in the report. A ques- 
tion arose respecting the authenticity of a portion of 
an “Account Book of Revels** of the years 1604-5, 
preserved in the Public Record Office. This document^ 
is a manuscript containing details of expenses in- 
curred in producing certain plays, including Othello, 
respecting the production of which at so early a date 
there has been much controversy. Suspicion had been 
cast' upon the manuscript, the suggestion being that 
the entries in question had been ma#b about forty 
years ago, just before the book had passed into the 
custody of the Record Office. “After a sepchinp 
microscopical and chemical examination of the inlc. |ind 
paper in different parts of the document,’* the principal 
chemist was able to report that in the character of 
the ink, the depth to which it had penetrated, or the 
degree of fading, there was no evidence whatever of 
any difference between the impugned writing and that 
in other parts of the document. C. S. 

PRINCE BONAPARTR^S AIDS TO SCIENTIFIC 
WORK. 

T he announcement of the jjift of 250,000 francs to 
the Paris Academy of Sciences by Prince Roland 
Bonaparte has already been made in these columns. 
The issue of the Comptes rendus of the AcademvV for 
November . 27 includes a copy of the fetter from 
Prince Bonaparte to the president of the Academy,’ 
M. Armand Gautier, announcing his intention, and 
also the remarks of the president after reading ibis 
letter to the meeting of the Academy. A frcc-tcaiV*?- 
lation of both is subjoined.. * 
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In accordance with a feeling expressed many limes, I j 
have arrived at the conclusion that it is not by the institu- j 
tion of new iMrizcs with the conditions of award fixed before- j 
hand that the cause of scientific progress can be served ! 
most effectively, l-ndoubtedly it is an excellent thing to I 
reward good work, but it is of greater importance to | 
encourage the growth of original investigation by removing i 
those obstacles which are apt to paralyse the peace of j 
mind of men engaged in research work, of which the prin- | 
cipal is generally the question of ways and means. | 

Impelled by this idea, I created in iqoS the Ponds j 
Bonaparte. Anxious to continue this work, I am placing | 
at the disposal of the academy a further sum of 250,000 i 
francs, not as a capital sum, but in the form of five j 
annuities, nitcnded to be used at once in the spirit I have • 
indicated ; that is to say, putting aside all idea of rcconi- , 
pense for work accomplished already, whatever its merit { 
may be, my wish is that this sum may be used to stiniu- ; 
late discoveries by rendering easier the researches of [ 
workers in scieiict* who, having already given proof of ; 
their ability to undertake original work, and not belonging * 
to our academy, lack sufficient resources to undertake or i 
to follow out their investigations. | 

I therefore ask^ the academy to allocate in 1912, 1913, j 
1014, 1915, and 1916 these new annuities in the same i 
manner that it has already, in previous years, dealt wdlh j 
the earlier annuities of the Ponds Bonaparte. j 

Devoted as I am to all scientific studies, I shall be i 
happy, and mv object will be gained, if I can in this way j 
help to increase the amount of positive knowledge. 

Thp president said 

1 do not think I need ask the academy to give its i 
approval to this further liberality that Prince Roland | 
Bonaparte offers us to-day. The academy accepts the gift j 
with gratitjde. 1 

Not satisfied with continuing to help, as he has done for • 
the last four years, \oung men of science who might have ' 
beeo^topped in their researches by material difficulties, . 
our colleague doubles the amount which he places at their I 
disposal by making it 50,000 francs a year for five more 
years. The number and value of the researches which his I 
gifts have made- possible during the four years which are 
almost at an end lead v.s to hope that the results will be 
still better for the new period which begins in 1912, j 

\Vjth its president, the academy and Prench science ’ 
thank Prince Roland Bonaparte very heartily fur his ; 
generosity and invaluable initiative. 

NOTES. I 

We notice with deep regret the announcement of the . 
death, on Sunday, December 10, at nineiy-four years of ; 
age, of .Sir Joseph D. Hooker, O.M., P.R.S. In the i 

scientific world he occupied a place in the front rank, and ' 
his name and work will be permanently prominent in the , 
history of .scientific progress in modern tinier, 'I hirty-four ' 
years ago, on October 25, 1877, an appreciative article on ' 
his services to science wa? contributed to our columns by • 
Prof. Asa Oray in the eleventh article* of our series of , 
bcientjfic Worthies. Wc need only refer to that article? ’ 
now as an indication of the high esteem in which .Sir 
Joseph’s unusual gifts and energies have, long been held by 
those most competent to estimate their value. Wc hope in | 
our next issue to supplement this article? with another, I 
and here only remark that his botanical knowledge was j 
unrivalled, and his work has won the gratitude of the whole | 
civilised world. The announcement was made on Tue.sday , 
that the Dean of Westminster had, with the full concurrence 
of the Chapter, offered to the family to pf*rmit the inter- : 
inent of Sir Joseph Hooker’s ashes in the Abbey, on the I 
condition that his remains Wf?re previously cremated. It ! 
would have been appropriate for his remain.s to rest in the j 
north aisle of Westminster Abbey among those of Newton, j 
Sir John Herschel, Darwin, and Kelvin, and near the 
memorials of Adams, Stokes, and Joule. The family has, 
however, felt obliged to decline the offer of burial in the 
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Abbey, as it was Sir Joseph’s express wish that he should 
be buried by the side of his father at Kew. The funeral 
will therefore take place at Kew Parish Church to-morrow 
(Priday) at two o’clock. It is %p^|ally requested that no 
flowers be sent. ,',v C/.' . 

The list of honours conferred liy on the occasion 

of his Majesty’s visit to India, commemoration of 

the Coronation, is published in ' '•d:>.8upple;nent to The 
London Gazette of December 8. Amdhg the names in the 
list arc those of several people conj^^rn^d' with scientific 
work. We notice the following jn‘ :'a long^i$t of appoint- 
ments and promotions -K.C.S.I, : Surgeon-General C. P. 
Lukis, Director-General, Indian Medical Service. C.S.I. : 
Colonel S. G. Burrard, F.R.S., Officiating Surveyor- 
General of India ; Mr. F. B. Bryant, Inspector-General of 
Forests to the Government of India; Dr. G. T. Walker, 
F.R.S., Director-General of Indian Observatories; Prof. 
J. C. Bose, Presidency College, Calcutta. K.C.l.E. : Mr. 
Eardley-Wilmot, lately Inspector-General of Forests to the 
Government of India. C.LE. : Major Leonard Rogcr.s, 
professor of pathology. Medical College, Calcutta, and 
bacteriologist to the Government of India; Mr. H. H. 
Haydtm, Director of the Geological Survey of India. 
Knights Bachelor : Mr. R. P. Ashton, president of the 
Mining and Geological Institute, Calcutta ; Lieut. -Colonel 
C. 11. Bedford, Chemical Examiner, Bengal. 

The Nobel prizes were distributed by the King of Sweden 
on December 10. Three of the prize-winners- -Mme. 
Curie (chemistry), Prof. W. Wien (physics), and Prof. .A. 
Gullstrand (medicine) — were present personally to receive 
their prizes. 

Wk r€*grct to announce the death., on December 11, 
after a very short illness, of Mr. William 'lliynne Lynn. 
The son of a physician in Westminster Hospital, i\e was 
born at Chelsea in 1S35. He was for a short tiiiu- assistant 
in the Cambridge Observatory, and was assistant at the 
Royal Observatory, Greenwich, from 1856 to 18S0, when 
ho retired from official duties. He w'as elected a fellow of 
the Royal Astronomical Society in 1862, and contributed 
several papers to the Monthly Notices. In 1900 he became 
a member of the British Astronomical Association, wa^ 
the author of many papers in its Journal, and was a 
member of the council at the time of his death. He wa** 
associated with Prof. D. P. Todd in the authorship of 
“ Stars and Telescopes,” and, among other works, wrote 
the popular little treatises ” Celestial Motions,” ” Reinark- 
.able Comets,” and ‘‘ Remarkable Eclipses,” each of which 
rah through several editions. He was a constant con- 
tributor to The Athenaeunit O&crva/ory, and other 
journals, principally on subjects connected with the history 
of astronomy and the calendar, and occasionally con- 
tributed to our pages. His knowledge of astronomy gener- 
ally, and especially of its history, was unusually extensive. 
On subjects connected with chronology he was also 
extremely well informed, and was always ready to place 
his knowledge at the service of others. 

We regret to learn of the death of Mr. H. Snowden 
Ward, which took place in New York ab#iit a week ago, 
after an exceedingly short illness. Mr. Snowden Ward 
was a journalist and publisher who was well known in this 
country as bi?ing energetically interested in all branches of 
photography, but especially in the progress of methods of 
photomechanical reproduction, and, later, in the advance 
of pictorial photography. His endeavour to get the word 
photograph, when used as a substantive, replaced by 
“ photogram,” which he maintained was more correct, was 
always kept to the front by the name of his monthly 
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journal The Photogram and his annual “Photograms of 
the Year.” Of late years Mr. Snowden Ward, while con- 
tinuing his journalistic work, studied the life and writings 
of Charles Dickens^? with special reference toj^the actual 
places and. circurdstances referred to by the novelist. He 
was giving lecture^ X)n this subject in the United States 
when he was taken' ill. He was only forty-six years of 
age. 

The death is announced, at fifty-two years of age, of 
Dr. E. F. Tt^velyan, formerly professor of therapeutics at 
the University of Leeds, and professor of pathology at the 
Yorkshire College, then a constituent of the Victoria 
University. 

Prof. G. Elliot Smith, F.R.S., professor of anatomy 
in the University of Manchester, has been awarded by the 
Paris Anthropological Society the Prix Fauvelle, of one 
thousand francs, for his researches in the anatomy and 
physiology of the nervous system. 

Prof. F. B. Loomis, who left Amherst College, Mass., 
in July at the head of an exploring expedition to Pata- 
gonia, has written to a colleague an outline of his progress 
up to the beginning of October. He had not been able to 
secure many fossils, but could already see that the expedi- 
tion would be able to revise the geology of the country 
traversed. Many of the beds previously described as land 
deposits were, in his judgment, marine. 

'I’he death is announced, on December 5 at Gloucester, 
in his seventy-eighth year, of Dr. Francis T. Bond, for 
thirty-eight years ^ medical officer to thti CBoucestershire 
combined sanitary district. Dr. Bond was formerly pro- 
fessor of clinical medicine at Queen’s Hospital, Birming- 
ham. From 1862 to 1873 he was principal of the Hartley 
Institute, Southampton. He translated Radicke’s work on 
“ Medical Stalistics,” and was a frequent contributor to 
medical and sanitary journals. Dr. Bond was an early 
worker in bacteriological research and was interested in 
scientific agriculture ; he elaborated a method of cheese 
manufacture, and invented a filter and other hygienic 
dt'vices. 

The presentation of the tt'slimonial to Mr. Henry 
Keeping on his retirement froip the post of curator of the 
Geological Museum, Cambridge, took place in the Sedg- 
vick Museum on Saturday, December 2, when Prof. T. 
McKcnny Hughes handed him a purse subscribed by old 
friends and students in recognition of his long and valuable 
services. Mr. Keeping entered upon his duties as curator 
(iffy ye.ars ago under Prof. Sedgwick in the old Wood- 
wardian Museum, where the geological department was 
located until its removal into the Sedgwick Museum in 
1904. In collecting fossils in the field Mr. Keeping has 
displayed exceptional ability and skill ; and amongst the 
mass of‘ specimens which he has thus added to the njuseum 
special miMition should be made of the remarkably rich 
series of Tertiary fossils from the Hampshire basin which 
his keen eye" and intimate knowledge of the beds of that 
area have enabled him to obtain. 

An interesting discovery is reported from Western 
('anada. During the summer Mr. Andrew Gordon French 
discovered what is claimed to be one of the largest mines 
of reef platinum metals in the world in the dyke rocks of 
the Nelson district, British Columbia. He has now 
announced the discovery therein of a new element, to 
which he has given the name Canadium. The element is 
described as a new member of the family of noble metals, 
with a melting point somewhat lower than that of Stiver 
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and gold, possessing a brilliant white lustre,^ ea^stly soluble 
in hydrochloric and in nitric acids, not tarnished by damp 
air, sulphuretted hydrogen, alkaline sulphides, or tincture 
of iodine, and not precipitated from its solutions by 
chlorides or iodides. Continued heating in the oxidising 
flame does not oxidise the molten metal, though' some speci- 
mens, when first heated, give off dense fumes, which may 
b(* due to osmium, or possibly to something also new. It 
is electronegative to silver, is precipitated from its solu- 
tions by zinc, and, when alloyed with lead, may be 
separated by cupellation. The metal occurs pure as semi- 
crystalline grains, and in short rods about 0-5 mm. long 
and o-i mm. thick, and also alloyed with the other 
I platinum metals. Quantities up to 3 oz. per ton have 
been found in the rock. It is more brilliant 

and lustrous than palladium, and softer than platinum, 
ruthenium, and osmium. The new metal is thus well 
characterised and clearly differentiated in properties from^ 
all known substances, and the confirmation of the^iscovery 
will be awaited with interest. Mr. French has nad wide 
practical experience in the extraction and separation of the 
platinum metals with various bullion-smelting firms in this 
country, and is a native of Glasgow. 

Mr. J. C. Robertson, of 119 Victoria Road, Kirkcaldy, 
has sent us a communication relating to recent proposals 
for the reform of the calendar. For the most part his re- 
marks add little to the information convoyed in our 
articles of April 27 and October 26. But he also takes 
occasion to advocate the setting back of the year by ten 
days in order that its beginning may coincide with the 
winter solstice. This suggestion cannot be supported on 
the ground of any advantage in commercial affairs,- and 
the chief interest which it has for us lies in the' light 
which it throws on the mental attitude of the prominent 
reformers. In crii|;icisni of the provisions of the Fixed 
Calendar Bill, wo suggested the ca.se of a servant engaged 
on March 32, and wished to know the date of the first 
monthly payment and the rule for calcii bating its amount. 
On the first point Mr. Robertson confirms ouf surmise 
that the due date is April 28. This, it may be' observed, 
implies that in practice a month may be any period from 
twenty-eight to thirty-five days — a truly great improvement 
on our present system ! He then suggests that the pay- 
iiKMit will be by .special .agreement one-twelfth of the 
annual wage. But again it is difficult to appreciate the 
simplicity of a calendar which needs to be supplcinented 
by special agreements. Alternatively, he states that the 
Bill provides that the payment shall be in proportion to 
(he length of .service. Wc believe that according to the- 
Bill payment should be in proportion to the number’ of 
weeks in the month. When, as in the case suggested, a 
fraction of a week is involved, we were at a loss for a 
rule, and Mr. Robertson has not convinced us that the 
Bill is e.xplicit on the point. Wc have no wish to press 
this simple example too far, but we do think that the 
reformers have altogether underrated the practical difficul- 
ties of the problem apd undervalued the legitimate objec- 
tions which can be brought against their solution of it. 

Mr. Heron-Allen informs us that the violent gales at 
the end of November have enabled him to make two very 
remarkable finds at Selsey, near Chichester. One is a 
series of Proteoliths in the seldom exposed Pleistocene mud 
bed on the west coast, which Sir Ray Lankgs^r pronounces 
to be of the rostro-carinate eagles ’s-beak Wm, similar in 
shape and date to the sub-Crag Proteoliths of which 
frequent mention has been made in these pages. Mr. 
Heron-Alien is handing them all over, together with , thr 
Selsey PalaeoMths and Mesoliths, to Sir Ray Lankoster, 
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Nvlu>^ is at woik on this subject. The other “find** is a 
Kritish go!d stater, dished and plain on one side, and 
bearing on the other the impress of a die not to be found 
in Willett’s or Evans's works, and which, until Mr, Heron-' 
..Vlhjn deposited his coin at the British Museum, was uh- 
kiiown and unrepresented in the national collection. 

In describing {Archaeologia AiWana^ ser. 3, vol. vii.) | 
cht' animal remains obtained during the excavations on the 
•iite of the Roman city of Corstopitum, near Newcastle- 
upon-s'ryne, in 1910, Messrs. A. Meek and R. A. II. Gray 
state that the bones and skulls of many of the oxen agree 
ury closely with those of the white cattle of Chilli ngham 
•and other British parks. A peculiarity said to characterise 
both is the absence or early shedding of the antepenulti- 
mate lower premolar. On this ground both the Chilling- 
ham .and the Roman cattle are declared to represent a new 
wild species, for which the name Bos sylvestris is pro- 
posed;, but whether this is typified by the former or the 
latter Ac reader is left to decide for himself. They ignore 
rh(* fact thaf park-cattle already possess a scientific name 
• Vrus scoticus of Hamilton Smith — and likewi.se that the 
colour of these cattle is decisive as to their domesticated 
origin. Most naturalists would likewise regard the alleged 
absence of the anterior prcmolar as a feature due to 
domestication. 1 

In a study of the Pacific Ocean in its relation to ethno- 
graphy, contributed by Dr. J. M. Brown, regent of the 
I’niversity of New Zealand, to part i., vol. ii., of The 
Journal of Race Development^ the writer lays special stress 
on tile region of subsidence. This he believes to account 
for one of the most singular phenomena in human culture. 

“ These central groups are occupied by a people, the 
Polynesians, who in some of their arts, the masculine, 
those of . war, navigation, architecture, and carving, rise 
to the highest levels of the barbaric stage. And yet they 
have adhered to arts that are purely Palasolithic : these 
nre the art of thread-making, that of fire-making, and the 
fictile art ; they have never had a spindle : they have a 
pumpH^ill, but they have never applied it to the production 
of fice ; and though they have plenty of clay, they have 
iv.'ver made pottery. In early stages of culture these belong 
to the women’s department, and woman, guided as she 

by emotion oftener than by reason, is more conservative 
than man. This Palaeolithic element in the household 
culture seems to indicate that man has been in Polynesia 
since Palaeolithic times, and that woman came into those 
iv'gions only in those times, when there were still only 
short canoe voyages to make to land that could be seen on 
the horizon. ” 

Nos. 46 and 47 of the Scientific Memoirs of the Govern- 
ment of India deal respectively with “ Malaria in the 
Punjab,” by Major Christophers, and ** Dysentery and 
Liver Abscess in Bombay,” by Major Creig and Captain 
Wells. Malaria in the Punjab is manifested in two ways, 
as ” endemic malaria ” and as ” autumnal epidemic or 
fulminant malaria,” the' latter — tKfe more important — licing 
as.sociated with a high mortality. The determining causes 
of epidemics are excessive rainfall and scarcity, though the 
epidemic area*/ are not necessarily coincident with those of 
heaviest rainfall. The determining factor of epidemic and 
fulminant malaria is found to be flooding, and the villages 
are attacked Almost exactly in proportion .as they have been 
flooded. Ex^riments with sparrows and the Protcosoma, 
a parasite analogous to the malaria parasite of man, and 
.similarly conveyed by mosquitoes, show that severity of 
infection is largely dependent op the dose inoculated, and 
the tdffer depends not merely on the number of mosquitoes 
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biting, but on the number of sporozoites injected at each 
bite, and this, again, depends on the richness in parasites 
of the blood of the individual from whom the mosquito 
derives tHe infection. The memoir contojns ^ number of 
plans and illustrative charts. As rggf|)ifas Memoir 47, on 
dysentery, though bacillary occurs in Bombay, 

it is infrequent, and the forip as^ibiated with amoeb;o 
is more prevalent. The prevalencfe*^ Jit amoebse shows a 
marked seasonal variation, which follows .the jiiiroidity. 
and not the temperature, curye Ip .Bombay, The 
amoebae can be cultivated, and are nbf^JEnt. l}istolyUca or 
roll, but arc probably the same that ob^ved by 

Noc in Cophin China. Apparently t^^same ambebac can 
be cultivated from tap water in the districts, and the 
evidence at present available indicates that water is prob- 
ably the channel by which this form of dy.sentery is dis- 
seminated. 

To vol. vlv., part iii., of the Transactions of the Hull 
Scientific and Field Naturalists* Club, Mr. T. Sfticppara 
contributes notes on the post-glacial, glacial, and pre- 
glacial faunas of East Yorkshire. The glacial beds have 
yielded remains of mamtnolh, straight-tusked elephant, elk, 
reindeer, red deer, Pleistocene bison, aurochs, rhinoceros, 
and walrus. 

The question of the nature of the diet of the extinct 
giant phalanger (Thylacoleo carnifex) has been incidentally 
revived by Messrs. Baldwin Spencer and R. H. Walcott in 
a discussion as to the origin of cuts on bones of extinct 
Australian marsupials (Proc. R. Soc. Victoria, vol. xxiv., 
pp. 92-123). Such incised bones odcur at considerable 
depths — sometimes beneath beds of tufa — and the authors 
consider that the cuts were probably made by the teeth 
of Thylacoleo. The name given "to the giant phalanger by 
Owen indicated his opinion as to its carnivorous habits ; 
but this view was disputed in 1868 by Sir^W. H. Flower, 
who thought that its diet was probably . vegetarian, 
although 4^ might have included llesh. Thirty • years later 
Dr. R. Broom argued that Owen was right ; and if -Messrs. 
Spencer and Walcott arc correct in their view as to the 
origin of the aforesaid cuts, the carnivorous habits of the 
giant phalanger are definitely proved. 

In the volume on manynals in the “ Fauna of British 
India,” the late Dr. W. T. Blanford stated that the black- 
buck (Antilope cervicapra) living on a spit of sand between 
the Chilka Salt I..ake, in Orissa, and the sea, never drank, 
as there is no water on the spit except in deep wells. The 
statement has been strongly controverted by various writers, 
one at least of whom has suggested that . t)ie antelopes 
obtain water from sheep-troughs. Of late years- it has, 
however, been conclusively shown that giraffes^ . kudu, and 
gemsbok live for a considerable portion .pf . the year in the 
Kalahari Desert without drinking, obtaiqjng inoisture 
as they require from the succulent roots . ; .pl&nts. 

In a letter published in The Field of 25 Dr. 

Drake- Brockman records a very similar iii$tAnce in the 
case of the maritime gazelle (Gazella pelzetm^.in Somali- 
land. In July, 1910, five of these gazelles were placed on 
the Island of Saad-ud-din, which is absolutely waterless 
save on the rare occasions when showers fall. There is, 
however, a succulent Schweinfurthia, of which the 
gazelles are fond, and a lily with a large dnton-like root, 
which is scraped out of the sand and eaten by the gazelles. 
These are absolutely the only sources of moisture obtainable 
by the antelopes, which have now lived on the island for 
about eighteen months, since it has been clearly proved, 
by the absence of their tracks from the shore, that they 
do not drink sea water.* The case of the Chilka black- 
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buck accordingly requires reinvestigation in order to ascer- 
tain whether they too. may be able to obtain moisture from 
'plants. 

The .sponge fauna of the Kola-Fjord forms the subject 
of a paper; -(wit|it"«f summary in German) by Mr. L. L. 
Breitfuss in Tridl iComptes rendus) Soc, Imp, Nat. St. 
Petersbourg, v6h..xlH;, part i. In the second fasciculus of 
the same part Dr. Weltner describes (as the seventh instal- 
ment of the. account of the fauna of Turkestan) the sponges 
of the !ssyk Kul (Lake Issyk) and the neighbouring rivers 
of the district north of the Tian Shan. These belong to 
; the almost cosmopolitan Ephydatia fluviatilis, and from the 
‘ fact of its occurrence in the Issyk Kul, which is about 
5300 feet above sea-lcvel, at a depth of as much as 40 
metres, the species is regarded by the author as a member 
of the high-mountain and deep-lake fauna. At depths 
between 15 and 30 metres there was found from the middle 
of July to the end of August a form which produces sexual 
buds. Since, however, only a few unripe gcmmules with 
misformed amphidiscs were then found, it is considered I 
that the development of normal sexual gemmules must I 
occur at some other season. . 

A CATALOGUE of the periodicals. Transactions of societies, 
and similar publications contained in the library of the 
Royal Botanic Garden, Edinburgh, has been compiled and 
published as Nos. xxvi. and xxvii. of “ Notes ** from 
the garden. With a view to the utilisation of the separate 
items as index slips for public or private use, the printing 
is limited to one side of the page. 

A CONTINUATION of garden notes on new trees and * 
shrubs, prepared by Mr. W. J. Bean, appears in The 
Kew Bulletin (No. ,S). .Chinese introductions include a 
distinct rough-stemmed bush, Berheris verruculosa ; a 
beautiful hornbean, C<Bpinus poJyncura ; and the new 
conifer, Fokienia Hodginsii, Another interesting and rare 
Chinese conifer, represented at Kew by several specimens, 
is the lace-bark pine, Pinus Bungeana ; a peculiarity of 
this tree, is' the white bark, hut it is noted that this is a 
very late development, and has not yet been attained by 
the Kew specimens. Noteworthy, also, is III small 
.American tree Leitneria floridana that by itself constitutes 
the family Leitneriaceas ; the wood produced is perhaps the 
lightest known, having a specific gravity about 0-2. 

Thk original homes of our cultivated plants is a matter 
of considerable interest to gardeners, so that Mr. A. W. 
Hill found an appropriate subject in the relation of South 
America to horticulture for a lecture before the members 
of the Royal Horticultural Society, that is published in the 
Journal (vol. xxxvii., part i.). The ** monkey puzzle,*’ 
Araucaria tmbricaiai en^anates from Chile, and from that 
State or Peru have conie many hardy or half-hardy shrubs, 
including* Bef peris Danuinii, Azara macrophylla, and 
Drimyi Winteri. Less hardy, and therefore requiring 
greenho^ are the climbers Stigmaphyllon and 

Tacsonik,' wall plants Streptosolen Jamesoni and 

La^ageWq meal* / Species of Begonia from South America 
have ccmtrfpdted 'materially to the development of modern 
garden varieties,.^ while no less interesting arc the species of 
, Calceolaria and/ Fuchsia that are strongly represented on 
that continent, ^d several brilliant species of Tropicoluni. 

Prop. P^H Campbell is well known to botanists as 
the author %f many valuable and important memoirs on 
the morphology of vascular cryptogams. A recent number 
(No. 140) of the Publications ^pf the Carnegie Institution of 
Washington embodies a connected account of the 
eusporahgiate ferns, in wh|.6h he has brought together in 
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a very complete form the re.su It of liis researches* 09. the 
comparative morphology of the OphiogIpssaciesD and 
Marattiaceae The memoir, which cojS^ini»‘ 2^4'^ pages of 
text, and is amply illustrated by text figures and plates, is 
fully worthy of the high reputation of Prof. Campbell, and 
it will be indispensable to all students of this interesting 
group of plants. After an extensive account of the sthic- 
ture and development of a considerable number of species 
the author draws certain general conclusions as' to the 
• phylogenetic significance of the structures he describes. 
Thus, as a re.sult of a discussion of the evolution of the 
vascular structure, he regards the vascular system of the 
stem of, c.g., Marattiaccaj as a collocation of leaf bundlesr 
and di.scards the “ stela*' view, as it is generally held,- oh* ' 
the ground that it obscures a right interpretation of the 
facts. As might have been anticipated, the author deals 
with the supposed origin of the eusporangiate ferns (which 
he regards as a primitive group) from a bryophyte stock, 
and the analogies and comparisons he draws between the 
embryo of species of Ophioglossum and of Anthoccros are 
striking. Naturally he does not suggest a derivation of 
the ferns from Anthoccros as it now exists, ij|ut he points 
out very cogently the remarkable features of resemblance 
that actually exist. All who are interested in the evidence 
on which the speculations respecting the ancestry of the 
higher plants are founded will find matter of great interest 
in Prof. C-impbeirs memoir, whilst as a repository of facts 
which, whatever be the fate of theories and hypotheses, 
will always retain their face values, the memoir forms a 
considerable contribution to the permanent literature of 
botany. 

That branch of the United States Department of' Agri- 
culture concerned with the introduction of foreign seeds 
and plants has achieved success largely owing to ; the 
systematised methods of procedure and the activities of 
the explorers in charge. One of the latter, Mfo D. G. 
Fairchild, contribuffes to The National •. Hpigraphic 
Magazine (October) a popular illustrated articR 0 |fe which 
a few of the important introductions arc notied. Frobably 
the greatest undertaking has been the importajcion of date- 
pakn suckers, which have been planted in Spates Of 
.Arizona and California. From India, mangoes ham been 
imported in large variety, and are being grown in ^rida, 
Porto Rico, and Hawaii. The production of Oriental per- 
simmons and the cultivation of bamboos on a commercial 
scale are also notable enterprises, as well as the introduc- 
tion of a new vegetable^ “ udo,” Aralia etj^data, from 
Japan, comparable to and said to rival asparagus. 

The report on the permanent experiment field of the 
Roseworthy Agricultural College, published in The Journal 
of the Department of Agriculture of South Australidy^ con- 
t.ains some very interesting results. Perhaps, fte niost 
remarkable is the great increase In the wheat cro^l^btained 
by applying small dressings of superphosphates, the ‘ grain 
rising from twenty-one to twenty-six bushels,' and the 
straw also showing a marked increase. Nitrate, of soda 
did not produce anything like the effect that would be 
looked for in this country, a result probably to be attributed 
to the lack of moisture, which would opera%^8 a limit- 
ing factor. In the same Journal it is also smed that the 
broom millet (Sorghum vulgare, war. technkum) can be 
grown profitably in certain parts of the State. Stress is 
rightly laid on the value of any new c^op; likely to^^widen 
the basis of the local agriculture. Mehl&fi/is made 
of the fact that varieties of wheat 'Wnl|i' hpve' ptbved 
admirably suited to Australia were wholl^* unsatisfactory 
in Great Britain. ■ 
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Tiie third volume of results published by the Geological 
and Natural History Survey of Connecticut contains three 
bulletins, “ The Lithology of Connecticut.” by Prof. Barrell 
and Mr. G. F. Loughlin ; “ Catalogue of Flowering Plants 
and Ferns of Connecticut Growing without Cultivation,” 
by the Committee of the Connecticut Botanical Society ; 
and “ Second Rejwrt on the Hymeniales of Connecticut;” 
by Prof. E. A. White. One object of the Survey’s publica- 
tions is to enlist the interest of the general coininunity. In 
which connection Prof. Barrell’s “ Introduction to Lith- 
ology ” is noteworthy for its luminous thoroughness. The 
economic value of all soils is carefully investigated by Mr. 
Loughlin. On the same principle, the useful or deleterious 
properties of flowering plants and fungi receive full notice. 
Prof. White has made considerable experiments with 
mushrooms, and the number of edible and wholesome 
AgaricaceeX is surprisingly' large. His descriptions of fungi, 
illustrated by some excellent photographs, are very complete. 
The catalogue of flowering plants and ferns comprises 
2228 species ; nothing that has not been nuth.enlicated is 
included. Distribution is uneven ; Connecticut soils, being 
formed from ‘^ansfmrted material, often differ from the 
underlying rock. In the south-eastern portion of the State 
there is a small group brdongi ng to the flora of the Atlantic 
coast plain of the middle and southern States, probably a 
remnant of a larger colony. Among inh.Te.sting species are 
the dwarf mistletoe, p.arasitic on the black spruce ; and the 
numerous representatives of Rhododendron and Cypripedium. 

In iqo7 an .Act of the General Assembly was put into force, 
by which ” The Mountain Laurel, Kalmia latifolia, is 
hereby made, constituted, and declared to be the State 
l'low»T of the State of Connecticut.” The prevailing difll- I 
oulties of nouicnclalure are well illustrated in this careful 
li>t. It will, in connection with the full geological know- I 
ledge of the .State, enable some investigations to be made 
ol considerable ecological interest. 

Heft 3 of the current volume of tfle Mittcilungen a ns 
den Deuisi^en Schuizgebieten is mainly devoted to the 
final portion of an account of the Cameroon Mountains, by 
Dr. K. Hasserl. The hydrography is fully treated, and 
the distribution of water, with its remarkable inequality, 4s 
brought out. The coastal slopes have as high a rainfall 
as any part of the earth’s surface, while the south- | 

stern, eastern, and northern regions are but imperfectly 
supplied. The fauna and vegetation are sliortly described, 
and the inhabitants arc discussed. A section on the | 
economic products of the region, and two appendices deal- 
ing with the observations of altitude and the determina- 
tion of geological specimens complete the article. 

Mr. \ . N. I KBEDEF investigated the hydrology of the 
Kamchatka River in 1908-9, and has given a preliminary 
account in ^the Izvcstiya of the Russ. Geogr. Soc., Nos. 
i.-v., 191#, 'Ihe river is a mighty stream, being more 
v«»luininous in its lower cour.se than the Dnieper, and dis- 
t barging wli» n low fully 42,380 cubic feet of water per 
s' cotifj. A greater aggregate of low temperatures is re- 
quired to bring it to the freezing point than any other 
river of Siberia, probably owing to the high temperature 
ol the springs that feed it. It receives tribute also from 
th" melting of thr? snow and ice in the; mountains, while 
rain is of secondary importance. 'I’he lakes of eastern 
Kamchatka are in summer not colder than similar lakes 
in Lurope, notwithstanding the great difference in climate, 
while in winter, they are even wanner, because they are 
frozen over earlier. The stream that drains the Nerpichyc 
Lake is, unlike most lake olitlets, warmer than tlie air 
soon after the thawing of the ice. A map of the delta of 
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the Kamchatka River with its numerous isluials, channels, 
and creeks .'iccompanies the article. 

Mr. I. Kakk, who has studied the Murgab River in 
relation to a project foi storing the surplus water in 
spring to be used for irrigation in sumit^r lias published 
the results in the Izvesiiya of the Russ. Geogr. Soc., 
Nos. viii.-x., 1910. At Tashkepri the minimum discharge 
of the river in September is 1330 cubic feet a second, and 
the maximum, in March, 5608 cubic feet, while the annual 
flow of water is more than 694 thousand million cubic feet. 
The solid matter carried down by the stream, which silted 
up a reservoir constructed some years ago at Yokitan, is 
diTived principally from the sand and clay, of the loss 
d(‘posits below Takhlabazar. Below Sultanbent and 
^'olatan, where the delta m.ny be considered to begin, the 
load is deposited, and, raising the general level of the 
countr}', forces the river to sixk a lower course west- 
wards. H(jnce it is that the town of Merv has moved in 
the same direction. Mr. Kark suggests that borings 
should be executed to ascertain the practicability of obtain- 
ing water by artesian wells. These borings would also 
yield information regarding the depth of the solid rocks 
and their age. 

The meteorological chart of the Xorih Atlantic Oce.-m 
for Decembci*. issued by the Deutsche .Soewarte, gives soim* 
news received from the German Antarctic Expedition. 'I'ht* 
ship Deutschland left Buenos .\yrcs on October 7 for a 
position near latitude 48° S., longitude 30® W., in ordir to 
deh'rmine by soundings whether a shoal odists there, as 
surmised by several shipmasters. The vessel would tht*n 
visit the .South Sandwich Islands to explore the floor of 
the ocean in their vicinity, and afterwards repair to South 
Georgia to take in stores, &'C., this month. From ther 
it would take a direct south-east c^mrse to the neighbour- 
hood of Goats’ I.and, and make the eastern part of 
W’cddell .Sea, where less pack-ice is likely to be found than 
in the south-western corner. If land is reached a station 
will be established, and the ship will endeavour to g(*t 
free of the icc by March next. In the southern summer 
of 1012-1^ it will return for the removal of the members 
of the expedition. Particulars of successful landing on tin* 
Ant.'irctic shore may be looked for about April next. 

It is impossible to read the monthly issues of the Bulletin 
of the American Mathematical Society without realisiiij 
th.at American mathematicians are a much more powerful 
and well-organised body than their fellow- workers in this 
country. In an article on ” American Mathematics ” in 
The Popular Science Monthly^ Prof. G. A. Miller shows 
that much still remains to be done before America can 
occufiy a position of equality with the leading mathematical 
centres of the world, and his rcMiiarks certainly appear to 
apply with even greater force to England. It may perhaps 
bc‘ rather doubted whether the imperfect definition's of such 
words as ” matrix ” or ” algebra ” givgn in ordinary 
dictionaries can be regarded as affording much' conclusive 
evidence, since it is probable that similar defects might be 
found in their treatment of other branches of .science ; but 
Prof. Miller is on firmer ground when he directs atten- 
tion to the absence of any popular encyclop;edic. works of 
general reference in the English language dealing with the 
devidopments and history of higher mathematics. ” As the 
result of this lack of intermediate mathematical^, literature, 
comparatively few of our people know what constitutes a 
mathematician of high order.” 

The Journal of the Washington Academy of Sciences for 
November 19 contains a short’ account of the results 
obtained by Messrs. Rosa, Dorsey, and Miller in a deter- 



NATURE 


December 14, 1911J 

niination of the ampere in absolute measulfe at the Hureau 
of Standards.- A currenti^balance of the Rayleigh type was 
used, a coif being suspended from one pan q| a balanct* 
so that it hong horizontally between two horizontal fixed 
coils of double i.tis diameter, the three coils being coaxial. 
The change of weight in one pan of the balance necessary 
to maintain equilibrium when the current in the fixed 
coils was reversed was detennined. The absolute value of 
the chemical equivalent of silver obtained by means of the 
balance is i* 11804 milligrams per coulomb. The value 
adopted .at the London Conference in 1908 was i- 11800. 
The clcctroniotive force of the Weston normal cel^ at 
20® C., obtained by sending one absolute ampere through 
an international ohm, was found to be i'Oi822 volts. 

.At the recent Karlsruhe me<?ting of the Naturforscher- 
versammlung Prof, von Kowalski, of Freiburg (Switzer- 
land), gave a summary of our present knowledge of the 
phosphorescence of organic substances at low tempera- 
tures, a knowledge which we owe largely to the observa- 
tions made by him and his pupils. Many organic sub- 
stances which exhibit no signs of phosphorescence at 
oudinary temperatures become phosphorescent in liquid air, 
ami yhe intensity of the effect is increased if the substance 
is in solution in water or in ah'ohol to a concentration 
of about one-lwentieth normal. .Subjected to ultra-violet 
light for an instcant, the solid .solution gives a continuous 
phosphorescent spectrum, which gradually fades away, the 
longer waves disappearing first. If the exposure to the 
light is continued for a second or more the phosphorescent 
spectrum shows> in addition, a number of bright bands 
which persist longer than the continuous spectrum, and in 
lading away appear to spread themselves over the whole 
spectrum. These bands are intimately connected with the 
chemical structure and with the ordinary absorption spec- 
trum of the substance investigated. Their po.sitions can 
be obtained by displacing the absorption bands through a 
fix».‘d interval towards the red end of the spectrum. 

Sevkral new models of microscopes, particularly the 
type known as the “ Handle Model,” are de.scribed in a 
calalogue received from Mi'ssrs. R. and J. Beck, Ltd. It 
is a matter of no small importance to the student to be 
able to lift his instrument without fear of straining any 
of its parts or of dislocating the objective in relation to 
the object, \fany cheap micro.scopes are so designed that 
it is necessary when moving them to grasp the base ; other- 
wise considerable strain is thrown on the fine adjustment. 
'File models referred to are made in different patterns to 
suit either the student or the advanced worker, and in 
eithi r case the price is moderate. The cheapest of the 
series is an example of what can be done in this country 
when modern methods of production are adopted. It is 
probably the least expensive microscope, for the adjust- 
ments provided* at present to be obtained of either English 
or Continental* manufacture. The fine adjustment is of 
the lever type, so that the chance of it getting out of 
order or of bi'coming les accurate as the result of wear 
is reduced to a minimum. The stand is supported on a 
foot of the horseshoe type, and the objections to this 
design are to some extent obviated by lengthening the 
point of support towards the observer, with the result that 
increased stability is secured. 

Stitdents and teachers of applied merhanics in search 
of new examples as test e.\crcises will find the set prepared 
by Mr. C. E. Inglis (Cambridge University Press, price 
2s, 6d. net) to be of service. There arc, in all, 160 
exercises, divided into • twenty papers ; these are chiefly 
drawn from examination ^ papers set at the C.'imbridge 
Engineering Laboratory, and the standard of most of the 
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problems is that of the ” A ” papers in the Engiiiel^ring 
Tripos examinations. Answers to «he problems are 
included, but no hints for solution are given ; hence the 
questions fulfil the purpose of the author, which is to 
provide material for the student who has learned many 
principles, but must also gain self-reliance in the appli- 
cation of the knowledge he has acquired. The problems 
given cover a wide range, and include exercises in 
structures, machines, strength of materials, and higher 
applied mechanics generally. The diagrams are well drawn 
and arc clearly dimensioned. Many of the problems biar 
the stamp of novelty, and are suggestive of otherjy'on. the 
same lines. Students preparing for the final engineering 
examinations of any of the universities should find the book- 
I useful. 

Engineering for December 8 contains an account qf a 
p(‘at-gas plant which has been working at Portadown, in 
Ireland, since September last with results which arc re- 
ported to be quite satisfactory. The plant wqpfks with air- 
dried peat, and consists of two producers of 200 brake- 
horse-power capacity each, together with coke-.scrubber, 
tar-extractor, sawdust scrubber, exhauster, and expansion 
Im>x. The peat is fed in block form into a hopper above 
the producer, whence it falls into the producer itself as 
combustion proceeds. The gas is drawn off through the 
coke-scrubber and washer to the tar-extractor, where the 
tar is extracted under centrifugal action. It then passes 
on to the sawdust .scrubber, and is delivered to the gas- 
holder by a high-speed fan, which draws it through the 
plant. The heating value is about 140 British thermal 
units. This plant has replaced a Mond-gas plant by which 
power was formerly provided, and figures arc given in 
comparison of the cost of the two methods of power-gas 
production. The net expense for fuel in the peat-gas plant 
is 4/. 5Jf. per week. The anthracite used in the Mond-gas 
plant cost 13/. i6s. 3d. per week. The plant has not bc(*n 
running sufficiently long to ascertain definitely , whether a 
slight increase in labour may be necessary ; but, allowing 
40I. per annum for such a contingency, under these con- 
ditions at a factory of 500 looms, employing 500 to fioo 
hands, a saving in the fuel bill of about 438I. would 
result. The plant was constructed by Messrs. Crossley 
Brothers, Ltd., of Manchester. 

.A SECOND French edition of the first part of vol. i. of 
Prof. O. D. Chwolson’s “Treatise on Physics” has been 
published by MM. A. Hermann et Fils, of Paris, at the 
price of 17 francs. As was the case with the first edition, 
the translation is the work of M. E. Davaux, and is based 
on the Russian and German editions. In this case, too. 
additions and notes have been made by MM. E. and h 
Cosserat. Thf previous edition was reviewed in the issue 
of N.vture for February 15, 1906 (vol. Ixxiii., p. 362), to 
which reference may be made. 

OUR ASTRONOMICAL COLUMN, 

Scii.\ijmassk’.s Comet. 191 i/i. — From the Nice and the 
Arcetri observations of comet 101 ih, on November 30, 
December 1 and 2, .M. Fayet has calculated a set of 
elements, which is published in a supplement to No. 4541 
of the Astronomische Nachrichten. The elements give 
February 5, 1912, as the date of perihelion passage, and, 
as will be seen from the extract from the ephemeris, given 
below, the comet is now getting nearer to both the earth 
and the sun. 

Ephemeris 12ft. (M.T. Paris), 
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The cuniet is travelling south-east through VirgOi and 
rises al|^t three; oipt^k in tho morning 

OBS£ftVATiOK& '^op Comets. — Ih No. 4538 of the Astro- 
Homischi Nofihrichten Prof; Barnard publishes the results 
of his Observations of Wolf*s perioclic comet (1911a) durin^g 
the prcsefit return. The observations were made with the 
Yerkes 40-ih^ refractor, and show that the magnitude was 
about' 14- j(5y , the diameter from 5^ to 10", and that the 
comet was a Small and indefinite, although not diffused, 
object. ' 

Positions of comet 1911& (Kiesp), determined during 
July 13 to August 10 at Leipzig, arc given by Dr. H. 
Xauniann, who found the comet to be very diffuse and 
changeable in appearance. 

In No. 4539 of the same journal Dr. Backluiid discusses 
the observed and calculated places of £ncke*s comet 
(191 id) during the present apparition, with special refer- 
ence to the question of acceleration and the mass of 
Mercury adopted in calculating the perturbing forces. 
Prof. Konkoly records the wave-lengths and intensities of 
the four bands 560, 546, 516, and 472 observed in Brooks’s 
and Beljawgcy’s comets, showing that the second and 
fourth of these were relatively faint in Beljawsky’s comet 
at the time of observation. Only the first, third, and 
fourth of these bands were recorded in the spectrum of 
Qu6nisset*s comet on October 14. 

In the Gazette Astrofiomique (Nos. 47-48) are reproduceil 
drawings, made by M. Biesbroeck at Ucclc, of comets 
1911C, 1911/, and i^iig on October 17; the differences in 
form are very striking. That of Brooks’s comet 
is of the Morehouse t^'pe, with long envelopes developed in 
front of the nucleus sweeping out into a long, fairly 
narrow tail. The form of comet 1911/ (Qu^nisset) is very 
different, the thil being emitted as a narrow straight jet 
from a point at the centre of the rear of the head. In 
Boljawsky’s (iqiig) we recognise the type of envelope seen 
in the case of comet 1910a, where the nucleus was located 
slightly within the front surface of a broad parabolic 
envelope. 

The Distribution of Stars of Different Spectral 
*l\PES.*^Dr. Karl-Gustav Hagstrom publishes the results 
of an interesting investigation concerning the distribution 
of stars in space, from the point of view of their spectra, in 
Xo. 7 » vol. xlvi., of the Kungl. Svenska Vetenskaps- 
akademiens Handlingar, He finds that his class a (hfth- 
type stars) shows a marked concentration about the equator 'i 
of the Milky Way, and that his p type (Orion stars) are 
more numerous and more concentrated in the southern than 
in the northern hemisphere ; but for solar and first-tvpe 
stars, also for the later types, he can find no preferential 
grouping. Accepting Herschel’s idea that the visible stars 
form a single system, and admitting that the non-con- 
c^nirated. t>pes are inside the ring of such a svstem, it 
would appear from this investigation that the system is 
lenticular in form, the cooler redder stars being situated in 
the neighbourhood of the sun, and the hotter stars in the* 
♦:dge of the lens form. As the hotter stars also appear to 
be in the southern hemisphere, it would seem that the sun 
’> located in the northern part of this stellar system. 

Determination of Radial VELOcrriES.-*An important 
‘•ontributlon to the study of stellar radial velocities appears 
in vol. xf'of the Annals of the Cape Observatory — Spectro- 
-•'opic Researches. It contains the results of the measure- 
mr nt and discussion of radial-velocity pl.ates taken between 
* ^^vf'mber 7, 1903, and May 4, iqo8, and deals with thirtv- 
one stars of the third magnitude and brighter. The 
measurements of each line on each plate, and the wave- 
lengths of the comparison spectra, are very fully discussed, 
and it is shown that there is apparently a distinct varia- 
tion of wave-length with spectral type, the thirty-one stars, 
lor this purpose, being arranged in six successive groups, 
j comparison of the Cape results with those published, for 

e same stars, by other observatories is reassuring con- 
cerning the genera! trustworthiness of radial-velocity 
results thus eleven out of the thirteen results given for 
a lauri, determined at six different observatories, all lie 
be.ween 517 and 55 9 km. per sec. 

Early Methods of Determining Latitude. — Among the 
publications of the Dautscho Sec-Warte of the Kaiserliche 
Marine at Hamburg has recently appeared a memoir 
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entitled “ Die ^(Scschichtliche Entwicklung dcr Polhdhen- 
bestimmungen den ^keren \^lkern,*'.;by Carl Schoy. 
It containa^ history of the various meihod^;^^ determin- 
ing gcogr^hical latitude employed by the 1’ early astro- 
nomers to about the date 1250. The autlibr makes no 
original contribution to our sources of knowledge ; but he 
has made a careful survey of the existing sources and the 
work of modern scholars, and his explanatory comment, 
with numerous references, should be useful to those* who 
arc interested in the archaeological side of the subject. 

The rnemoir consists of five chapters, of which the first 
deals briefly with the earliest attempts at a solution, of the 
problem, especially among the Chinese. The second 
chapter relates to the Greek astronprners, from Eudoxus 
to Ptolemy ; in this period we find the earliest recognition 
of the change of latitude with locality. The contribution 
of Indian astronomers, which is next described, does not 
seem to have advanced the methods of observation, but 
was of the greatest importance in the development of 
trigonometry. 

The last two chapters treat of the work of the Arab 
astronomers Al-BattAni, Ibn Jflnis, and Abul Hassan, of 
Morocco. The medireval Arabs inherited the knowledge 
acquired by the Greeks and the Hindus, and arc known to 
have possessed translations of the works of Euclid, 
Ptolemy, and Brahmagupta. But th^ also made notable 
progress on their own account. Abul Hassan, in particular, 
shows thej|greatest fertility of resource in inventing*'‘nevv 
methods, and succeeded in solving the most complicated 
problems :n dialling. This, at least, would appear from 
his work ; but, naturally, it is impossible to estimate the 
debt which he owed to his predecessors. 

Stars having Peculiar Spectra.— .While examining the 
photographs of the Henry Drapei'' Memorial, . 4 ie late Mrs. 
1‘loming discovered an immense number oj ‘Variable stars 
and other objects liaving peculiar spectra,* and. the finds 
have been from time to time recorded in the Harvard 
College Observatory Circulars. No. 167 of these probably 
completes the record of Mrs. Fleming’s discoveries, and 
contains a list of thirty-one new variables, of which thirteen 
were found by her. It also gives a list of seven stars 
having peculiar spectra, of which Mrs. Fleming discovered 
five; in three cases 1 13 is bright, thi^ee others contain 
bright lines, one being a gaseous nebula, and the other has 
a normal fourth-type spectrum. 

The Evolution of Multiple Stars.— T he question of 
the evolution of double and multiple star systems is dis- 
cussed, in the light of recent discoveries, by. Dr. See in 
No. 4530 of the Astronomische Nachrichten. Inter aZm, he 
states that such systems, having developed from spiral 
nebulae of vast extent and slow motion of revolution, should 
show but little relative motion, and suggests that in such 
cases as 3 Cygni, a Tauri, &'C., an effort be made to photo- 
graph the extremely faint residual nebulosity which, accord- 
ing to the hypothesis, may still surround the members of 
such systems. 


MATHEMATICS IN ENGLISH SCHOOLS. 

'T'HE powerful and vigorous article on Mathematics in 
English Schools ” contributed to Science. Progress for 
October by Mr. Charles Godfrey, headmast^.t>f, the Royal 
Xaval College, OsVxirne, opens up a subject ^desc^ing the 
most attentive study on the part of everyonc»||lf^ is inter- 
ested in the future progress of our race. • w die author 
points out, modern civilisation stands on a foyiidation of 
applied mathematics ; without mathematics the earth could 
not support its present population. But . in En'gland we 
have a ruling class whose Interests are .sporting, athletic, 
and literary ; consequently not only is mathematics not a 
bread-and-butter subject except for those who are satisfied 
with this simple diet, but the work of the mathematician 
is ignored and even treated with contempt. And this in 
spite of the fact ^stated by Mr. Godfrey, that mathematics 
occupies a larger share of time in our school curricula 
than in those of other counties. The repfj^y proposed by 
Mr. Godfrey is that, our teaching. in schooli^hould be based 
on the “ outlook ** value of mathematics, should train 
our boys to appreciate the trehiendOus potentialities of the 
subject of which they are mastering the elements. At 
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present our teaching Involves a large amount of disciplinary 
I drill in subjects like algebra,^ which alTpi^s no outlook 
I beyond that afforded by the examination ^yalue of the 
subject. ‘ \ 

Mr. Godfreyj’'fi'rids that, whatever may oe the real cduca- 
‘ tional value df this training, we have no definite proof that 
‘it confers advantages which could not be at least equally 
efficiently derived from other studies. On the other hand, 
we have certainly failed in one thing : broadly spcakingi we 
have failed to make mathematical thought enter as a main 
element into the life of the educated classes. More and } 
more the affairs of life are being made amenable to mathe- I 
matical treatment, and as it has turned out the development j 
has bee# on lines divergent from the lines of schoolwork. 
Jn these .developments, the study of the calculus has been 
the fundamental form in which maltematics is applied to 
the affairs of modern life. This study, however, does not , 
grow out of the summit of school mathematics, but branches j 
off low down the stem, and it is independent of formal | 
geometry ; a vigorous pruning of school algebra and arith- 
metic would in no wise prejudice the growth we want to 
encourage. 

Mr. Godfrey, referring to the requirements of the non- 
mathematical schoolboy, compares the drudgery and drill 
of multiplying and dividing long algebraic expressions to 
the technique of piano-playing, which may be useful for the 
professional musician, but conspicuously fails to stimulate 
a taste for music in the average pupil. He finds that the 
time saved from this drill would amply suffice npt only for 
the teaching of the calculus when its fundamental prin- 
ciples .are divested of the unnecessary complications intro- 
duced by the consideration of transcendental functions, but 
that a stimulating course in mechanics can quite welt be 
fitted into the curriculum which the mathematical as distinct 
from the sciehCe^ master can provide for the non-specialist 
schoolboy. ■ >; . 

As regards' the position is clear, provided that 
exporiment.iI mcthods'/eceive due pr9minencc. The case for 
dynamics is aot bo clear, and Mr. Godfrey’s ililficulties may 
perhaps receive' confirmation from the disagreement whicn 
still exists among, teachers regarding mass and weight, 
poundals and slugs. He would therefore propose to restrict 
th(* study to kinematics, which, as he points out, iS really 
nothing ’more than geometry with the introduction of a time 
element. Many of Mr. Godfrey’s suggestions have been 
under the consideration of the committees appointed by the 
Mathematical Association to inquire into the teaching of 
school mathematics, and the feasibility of the proposals to 
which he directs .attention is proved by the fact that, in the 
French lyct'as for classical specialists, the proposed training 
in analysis is reached with a far shorter number of hours 
of schoolwork than is given to mathematics in England. 

The views indicated very imperfectly in this abstract will 
doubtless be read with regret by disciples of the old school. 
But England’s neglect of mathematics requires us to face 
many hard and unpleasant truths, and it is probably no 
exaggeration to say that at the present time a plea for the 
study of classics, even Latin and Greek grammar, would 
receive a favourable reception at the hands of a large 
section of the British public which would turn a deaf ear to 
any corresponding claim of the mathematician. 

G. H. B. 

■ i*' 

THEjiiEALTH OF THE NATION, j 

'T'HE fltlxt^/Vrtnual meeting of the National League for 
Ph3feicaf Education and Improvement was held at the 
Mansion House on December 8, the Lord Mayor presiding. 
Letters of regret were read from the Archbishop of York, 
Lord Haldatie, the Lord Chief Justice, and others. The 
first speaker was Sir Archibald Geikie, president of the 
Royal Society. He.'.greatly approved of the objects of the’ 
league, which are..' 4 o stimulate public interest in the 
physical impr6vei^<sifift^^f' ’ the people, to lessen waste by 
coordinating already established for this purpose, 

and startihg tncQi; none at present exist, to make 

better known the -Ibca)- powers already possessed by public 
authorities, and tp fresh legislation where neces- , 

sary. In a shorty ibnin^' Speech he points out that while j 
the league wis to be ^^rMtulatcd on thb . very rapid and ] 
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excellent progress ii had made during ihe six years' in 
which it has been in existence, it has been, and still is, 
hampered by want of funds, a want which it is to be hoped 
will be remedied in the coming year 'by the aid .of. all 
those who have the healthlig the nation at heart. * 

Bishop Boyd Carpenter described more in detail* the work 
of the league during the past year. The three subj^as on 
which it had been p,articularly engaged were the need for 
a clean milk supply,' organised physical rec^ea^on, and 
the dangers arising from the use of infiarnmable. niakes of 
fianpelette. He showed that the league’s work was not 
of a purely philanthropic nature — it was an effort at self- 
protection on the part of a great nation. It tried to protect 
children in their upgrowth and to prevent them, in various 
ways, from becoming .a source of weakness to the com- 
munity. 

Prof. Boslock Hill, medical officer of health for 
Warwickshire, suggested th.at a national health week be 
instituted, culminating in a Health Sunday, when the 
churches might bring home to the nation the gospel of 
hygiene. Communal sanitation has resulted in a very 
considerable reduction in the death-rate of this country ; 
but he pointed out that more than communal effort was 
now required, and that this could only be brought about by 
giving to the people individually a knowledge of what 
hygiene could do for them, and at the same time co- 
ordinating the services of all societies, private and public, 
towards this end. People must be brought to understand 
that hygiene consists in the spread of cleanliness, applied 
to air, food, earth, and the dwelling. 

Lady St. Davids brought forward several practical 
suggestions, such as the formation of tooth clubs for tooth- 
less people, instead of boot clubs for bootless children, 
since the former were in more danger of injuring their 
constitution than the latter. She also pleaded for the 
closer cooperation of the nursing profession with all who 
were concerned in the promotion of the health of the 
nation. 1 


THE ANALYSIS OF SPECIES.^ 

E author of the paper referred to below has made an 
important pioneer contribution to the study of 
heredity in crosses between plants of widely; divergent 
phylogeny, viz. reputed species of Linum, and has com- 
pared the results obtained from such species-hyhfids with 
those obtained from the simpler varietal crosses^ Statis- 
tical methods have been utilised for the expfessiort' of the 
characters examined, as in the work of Johanssen. 

The general trend of the results is to show that : ({#60 in 
cases where the composition of appeal's to/ present 
perfectly smooth variation between the two parental 
extremes, the behaviour in F3 shows that the inheritance 
is in reality factorial, and can be most easily explained on 
Mendelian principles. The frequency with which the 
parental forms reappear is least in crosses reputed 
species, and becomes more common with closer crosses 
until simple mono-hybrids are reached. The methods by 
which the data were obtained appear to have beeh^ above 
suspicion, both experimentally and statistically, while the 
important error from vicinism is said to have been 
excluded. 

One possibility has perhaps been overlooked, nafttcly, 
that while the inheritance of such a character as length of 
seed is probably determined by several allelomorphic pairs, 
yet the ultimate dimensions of the seed of any given plant, 
fluctuation having been evaluated, may be influenced 
through correlation with other similarly inherited 
characters, notably tl||^ dimensions of the fruit. The posi- 
tion of any plant ifi the frequency curve for a family is 
thus, apart from fluctuation, firstly determined by the 
factors which it carries, and secondarily by a deflection of 
the expression of those factors from the normal by somatic 
correlation. ‘ 

The characters studied were the length , and breadth of 
the seed, the length and breadth of the petals, and the 

1 ** Das Verhalten fluktnierend varitehiltr MerkBi«|iB .he! daif, jBMtArd- 
ierung.” Von Tine Tamme.s dent Botanischta’^taborMUJmin der 
Universitat Groningen. K.\trait du Recueil des Travauk botaniqties Nder* 
laiidah, vol. viii., Livr. 3, iqti. '■ 




petal colour, all of which received quantitative measure- 
ment, together with qualitative studies of the dehiscence 
of the fruit and the hairiness of the ovary walls. The 
article is illustrated by two photographs, and by ten 
diagrams whic^- include nearlj;' a hundred frequency 
polygons. W. L. B. ’ 

AMPHIBIAN FAUNAS OF SOUTH AFRICA 
AND MADACfASCAR, 

T N discussing the relationships between the amphibian 
faunas of South Africa and Madagascar in the Annals 
of the Transvaal Museum for April, Mr. J. Hewitt accepts 
the theory of an early land connection between Australia, 
India, Madagascar, the Seychelles, and South Africa, 
which was sundered between Australia and Africa after the 
Lower Cretaceous, and was elsewhere broken up into 
islands in the early Tertiary. The connection between 
Madagascar and India persisted until the Eocene, or 
perhaps latet, as an archipelago, and Africa may have 
be»‘n connected by swamps with Madagascar until the early 
Pliocene. Another land-bridge connecting South Africa 


I ocean, actually diminishes, and becomes a small stream. 

! This is due to the diversion of its water into shallow 
* lagoons, where tlie evaporation caused by the fierce sun 
j and percolation dii|poses of tbe greater p^lVof the water, 
j The dam is of concrete, 240 feet high ahd-784 feet long. 
It will back up the water in the main stream for 41 miles, 
and of two of its tributaries for 15 and 25 miles. Although 
the water supply is to be brought into operation at once, 
the dam has only been built up to 110 feet; the remaining 
130 feet, it is expected, will take two years more to coiii- 
1 plete. For carrying on the works and providing for the 
I staff employed a temporary township has been created 
provided with complete sanitary arrangements and medical 
I attendance. An electric installation has also been set pp 
for working the cranes and other machinery. A light 
railway 28 miles long j|ias been constructed connecting the 
temporary township \\nth the main line of railway from 
Sydney to Melbourne. The estimated cxjst of this work 
is 758,000/. 


THE DIVINING ROD. 


and South America by way of the Atlantic is likewise j 
accepted. The fauna of the whole area is considered to 
have had many features in common ; but after the .separa- 
tion of Madagascar and the formation of the African con- 
tinent the latter area was invaded by a Paktarctic fauna, 
which could not reach Madagascar. The faun.n of that 
island accordingly seems to represent in a modernised form 
— with a few additions — the one originally common to the 
soufhr'rn Ethiopian area. 

I'he author then proceeds to discuss how the rela- 
tions of the amphibian faunas of Africa, Madagascar, 
South America, and Australia can be explained on 
these suppositions. To follow him in detail would 

take too much space ; but it may be mentioned 
that he is disinclined to accept the generic identity 
of the Malagasy boa-like snakes with South American 
types, and that he regards true frogs (Rana) as of African, 
and tree-frogs (Hylidae) as of South American, origin. 
The two latter are stated to have attained their present 
distribution by crossing what is now Bering Strait, in 
opposite flirections, after the sundering of the connection 
beiween Africa and South America (p. 37), Rana having 
thus reached South America from the north (p. 35). On 
the other hand, it is stated later (p. 38) that the Ranida; 
are an Old World group “ which crossed over to the Neo- 
tropical region at a time when the land-bridge was just 
beginning to give way, and when eventually they had 
travelled northwards as far as the Antillean ' bridge this 
as no longer complete.” The discrepancy in the two 
statpments requires explanation. 


T)R,,L. WEBER, professor of physics in the Universilv 
of Kiel, has published in the Journal fiir GasbcJcucht- 
ung nnd Verwandte lielcuchtungsariett sowia fiir lI^a.sAcr- 
^ versorgung a copy of an address on the divining rod read 
I by him .at Flensburg in September last. Dr. Weber regards 
I belief in the powers of water diviners as a form of anli- 
I quat((l superstition .and gross error; he is of opinion thai 
there is no evidence that the movemcMils of the rod are 
duo to any cause outside the diviner, who is the subject of 
, self-deception. lie bases ibis view on the results of careful 
I investigation, but, in so Lar as the paper in question is 
I concerned, only one instance of actual experiment is given 
j (see below). 

j Or. Weber mentions the results obtained by. Ilerr von 
UsI.'ir in the Gerjnan African colonies, and thinks that the 
"divining rod was, in thi* case, simply a magic staff which 
animated von iJslar’s expedition to extraordinary exertions, 
and. more particularly, to deep boring with excellent 
results. 

The experiment mentioned in the Journal is one prr- 
formed at Flensburg before tlie Associ.'ition of Gas and 
Water Specialists of Lower .Saxony. Herr L^on, a well- 
j known water diviner from Kiel, submitted himself to the 
I blindfold lest tried so frequently ; he indicated two places in 
I a room, in one of which his rod acted strongly, and in th 
other of which there was little or no action. He was then 
carefully blindfolded, turned round, and taken to the two 
pi, ices in irrcgiil.ir turns, when his rod gave corresponding 
j indications to those obtained at first (when not blindfolded) 
• in only two cases out of the six. The present writer ha'^ 


performed similar experiments, and always with similar. 


WATER SUPPEV IN AI STRAIJA, 

'PHE great drawback lo settlement in some parts of 
Australia is the frequent droughts that have to be dealt 
with. So far back as 1884 the New South Wales Govern- 
ment appointed a commission to consider the question of 
irrigation, and, as a result, a water conservation depart- 
ment was organised, and an experienced Indian irrigation 
^ ngineer appointed to advise. As one result of this the 
construction of^ a dam across the Murrumbtdgee River was 
decided on. A his dam, known as the Burrinjack Dam, 
rivals in size and quantity of water impounded the famous 
.*\ssoii.an Barrage across the Nile. The Murrumbidge«^ 
River for 200 miles above the dam runs its course prin- 
cipally amongst mountains, the higher peaks of which are 
covered with snow in winter. The catchment area at this 
point amounts to 5000 square, miles, the rainfall varying 
from 20 to 70 inches a year. At the {>lace where the dam 
has been constructed the whole of the river water passes 
through a narrow granite gorge, and consequently the 
minimum rost of construction, combined with the maxi- 
mum itability, has been secured. For about 200 miles 
below.* the darn no irrigation works are needed, as the 
district through which the river flows is undulating and has 
a sufficient rainfalh Below this the river enters a flat 
country, with a diminished flow of water. Like some other 
rivers in Australia, the Murrumbidgee, instead of increasing 
:.>i volume as it proceeds cfn its downward course to the 


results to those which Dr. Weber obtained with Herr Leon ; 
he is, however, of opinion that they cannot bo regarded 'ts 
conclusive, since it is quite possible that, if the movemimts 
of the diviner’s rod are due to an objective cause, tiv* 
blindfolding m.ay influence the nervous condition of tin* 
water diviner in such a way as to render him a less 
efficient ” water indicator ” than he would bo in ordinary 
circumstances. On the other hand, it must be remembered 
that Herr L^on accepted the conditions of the experiment, 
and when a scientific man undertakes to investigate an 
apparently mystic process, such as water finding, he cannot 
be expected to do more than lay down conditions which 
appear to him reasonable and are accepted by the diviner. “ 

J. W. 


NEW MECHANICAL ENGINEERING LABORA-^ 
TORY OF THE MUNICIPAL TECHNICAL 
INSTITUTE, BELFAST. 

A BOUT eighteen months ago the Corporation of Belfast 
^ authorised the preparation of plans and the installa- 
tion of a teaching equipment suitable for the scientific 
training of mechanical engineers. The plans for this work 
'wore at once put in hand, and the installation has been 
carried out to the designs and under the direction and 
superintendence of Prof. J. H. Smith, head of the 
niMchaniral engineering department of the institute. 
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The laboratory was opened by Prof. J. Perry, F.R.S., 
on November 24 in the presence of a large company, 
jurluding members of the Corporation, prominent manu- 
facturers, and business men. The diniemsions of the 
laboratory are 141 (eet by 42 feet, with a mean height of 
20 feet. "The building is fitted with two travelling cranes. 
It has an upper lloor and a lower floor, bf tween which are 
placed tlu; lines of shafting, the piping for engines, and 
all similar accessories. , 

rhe install.'ition includes steam-driven machines, electric 
generating plant, oil engine, gas engine, petrol engine, 
centrifugal pumps, turbines, and refrigerating machine*, 
'i'here is also a full range of smaller testing appliances 
necessary for the complete training of an engineer. 

The detailed list of appliances is a very lengthy one. 
The steam generating section includes a Lancashire boiler 
measuring 30 feet by 8 feet, and a ‘marine-type boiler 
measuring 14 feet by ii feet, together with pumps, meters, 
economiser, superheater, feed-water heater, induced draught 
fan, pressure and temperature indicators, &c. 

*Th(? steam section comprises a steam engine of the 
horizontal cross-compound type of fio horse-power, built 


engine. Additional fittings are a main switchboard of 
special design, an air-compression plant, a refrigerating 
plant, and an electrical direct-driven fan of “ Sirocco. 
pattern. There are, in addition, all the necessary sub^ 
sidiary .appliances, such as calorimeters, micromotor, and 
other gauges, indicators, anemometer, &c. 

The workshop adjoining the mechanical engineering 
laboratory is exceptionally well fitted with up-to-date 
machines,* amongst which are a universal milling m.achine, 
a high-speed planer, a high-speed screw-cutting lathe, a 
boring and surfacing lathe, a Hendy-Norton screw-cutting 
lathe, a vertical automatic drilling machine, a shaping 
machine, together with grinding machines, brazing 
apparatus,, vices, and other adjuncts found in a wcll- 
equipped m.achine shop. Adjoining the machine shop is a 
pattern shop, which contains a hand-turning lathe, circular 
saw, band saw, universal wood-cutter, and the requisite 
supply of benches. 

The Plenum ventilating and heating plant also forms 
part of the mechanical engineering equipment of the insti-. 
tute, and from time to time it is used in the instruction of 
students and for experimental purposes. 



Photo. \ 


New Mechanic.'il Laboratory, Municipal Technical Institute, Belfast. 


[W. R, Ifogic* 


by Mc.s.srs. Combe Barbour, of Belfast ; a 20 horse-power [ 
high-speed generating set built by Messrs. W. li. Allen 
and Co., of Bedford; a 15 kilowatt Parsons steam turbo- 
alternator ; a De i..aval turbine of 20 horse-power ; a steam 
pump .and a condensing plant. 

’riK5 hydraulic section is exceptionally well designed and 
equipped, and includes a motor-driven high-lift turbo- 
pump, cast-iron channels, tank, tumbling bay, venturi 
meter, pitot tubes, Thomson turbine, Girard turbine, 
Pelton turbine, and an apparatus for experiments on pipe 
friction. 

The testing of materials section contains a Riehl6 test- 
ing machine of 68 tons capacity, on which experiments 
may be made in tension, compression, bending, and 
torsion ; an Adie machine for cement testing ; a fatigue 
testing machine, designed by the professor of mechanical 
engineering (Dr. Smith) ; toplianccs for the microscopical 
examination of metals; a hardness of metals’* tester; 
and various other appliances. 

The section of internal-combustion machines includes a 
gas engine, a suction-gas plant, an oil engine, and a petrol 
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The city of Belfast can now claim to possess a 
inechunicai engineering equipment as comprehensive as 
that of any technical institution of the United Kingdom. 

SCIENCE EXAMINATIONS AND GROUPED 
COURSE CERTIFICATES.^ 

/^IRCULAR 776 was issued by the Board. of Education 
^ on June 20, 1911, which date was near the commence- 
ment of the long vacation, and made it practically impos- 
sible for the governing authorities of technical institutions 
to introduce any necessary amendments into the schemes of 
instruction for the present session. In its general arrange- ^ 
ments tlie scheme is, without doubt, excellent, and teachers 
f.amiliar with certain of the local group course . systems 
will probably at first conclude that it will fit the modern 
conditions of the group course system very accurately. 
More careful study, however, reveals the fact that there 

2 From an address delivered before the As-sociatioa of , Teachers in Tech- 
nical Institutions on November xi by Mr. Barker North, ex-president of 
the Association. 
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are enormous difficulties in the way of its inmiedintc 
adoption, and the smaller technical institutions in particular 
.will be Very Hard hit by the condition bringing the, scheme 
into operation during the present session. These difficulties 
exist with reference to both day and evening work, but 
it is in connection with the latter that the matter is one 
of great urgency, and the following remarks will therefore 
deal only with the principal changes affecting evening 
instruction;i 

A. Changes in Stihferfs and Stages foreshadowed th the 
Cffdiktf.— ^i) The abolition of all Stage I., and practical 
examinations ; (2) the abandonment of all examinations 
Juld by the Board in the following subjects : sound, light, 
geology, mineralogy, physiology, general biology, zoology, 
botany, navigation, nautical astronomy, physiography, 
agricultural science, hygiene, and elementary science of 
common life ; (3^ principles of mining becomes coal-mining 
only ; (4) for the purpose of constituting examining boards, 
to include teachers in technical schools, the subjects 
retained will be grouped as follows : (a) pure and applied 
mathematics, (b) engineering, (c) physics, (d) chemistry, 
(c) mining and metallurgy ; (5) there will be two stages 
only in each subject, viz. “ lower,” corresponding to the 
old Stage II. examinations, and “higher,” the standard 
being^ intermediate between the old Stage III. and honours 
examinations ; (6) in each grade of each subject, one paper 
only will be set, with the exception of “ higher ” pure 
mathematics, in which two papers will be given. 

B. Conditions of Admission. — (i) A fee of 3.V. 6d. must 
be paid by the candidate for each stage in each subject ; 
fa) candidates must be over seventeen years of age on 
July 31 following the examination: (3) students taking 
full-time day courses will only be admitted under special 
conditions ; (4) in the following subjects : theoretical 
mechanics (solids), theoretical mechanics (fluids), applied 
mechanics (materials and structures), applied mechanics 
(machines and hydraulics), heat engines, heat, magnetism 
and electricity? inorganic chemistry, organic chemistry, and 
metallurgy, a candidate for admission to the higher 
examination must furnish a certificate of having completed 
a satisfactory amount of laboratory work, and submit 
laboratory note-books signed and certified by the teacher. 

C. Records of Successes. — The issue of personal certi- 
ficates will be discontinued, nesiilt lists only l^ing pub- 
lished by the Board, with the following exceptions : (i) 
certificates for the present will be issued for coal-mining; 
(2) personal certificates to successful candidates at higher 
examinations only, will be awarded provided (a) “ that they 
have previously received appropriate group course certi- 
ficates ” endorsed by the Board, (h) “ that the examination 
has not been approved in connection with the course for a 
certificate ” ; (3) successes in higher and lower stages, and 
in other approved external examinations, such as the City 
and Guilds Institute, may be recorded upon grouped course 
certificate'* endorsed by the Board, but successes at interna! 

:aininations may not be separately recorded. 

Aftar studying the conditions detailed above, most 
teachers will no doubt come to the conclusion that evening 
students will not be likely to sit for the Board’s new 
examinations. The institution of the 35. 6d. fee will alone 
act as a sufficient deterrent, especially in the case of a 
group course student wishing to take several examinations, 
but this, when combined with the fact that a record of 
success can only be obtained by complying with certain 
very difficult conditions, must reduce the number of candi- 
dates almost to the vanishing point. The past few years 
has been a transitional period, and elaborate group courses, 
suited to the local industries, have been adopted by most 
schools in place of the .system of detached classes suited 
to the Board’s examinations. In most places, however, 
the syllabuses of instruction are modelled on the syllahu.scs 
of the Board’s science examinations, no doubt with the 
of attracting certain students who still place faith 
in the certificates awarded l>v the Board ; and this is the 
ease particularly with sm.aller institutions, where the local 
certificates have proved so far of little value. This must 
<*ontinue until some means can he devised of giving a 
definite and fairly uniform value to the certificates awarded 
bv different institutions for corresponding years of a group 
course. 
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Undoubtedly the country is ripe for the introduction of 
a halional group oourse system, and ve therefore turn 
expectantly to the scheme which the BoaM suggests. 

The Scheme of Grouped Courses ^nj^e Circular. — For 
evening students the Board suggestl’SHfe, glassification of 
courses into three grades :—<i) J unior*‘courses (two years), 
for youths leaving elementary schools at fourteen. (2) 
> Senior courses (three years), for students . who have taken 
either (a) a junior course, or (b) a three years’, course at 
a secondary or higher elementary school. (3) Advanced 
I courses (two years), for students who have taken the 
I senior course. The Board is prepared to endorise certi- 
ficates in senior and advanced courses only under the 
following conditions, amongst others :-“(i) The group 
j course system must previously have been approved by the 
I Board, who must also be satisfied with the equipment of 
1 the school, and the steps taken to admit -only properly 
! qualified students to the course. (2) No unendorsed certi- 
I ficatcs may be issued by the local authority.' 
i The local certificates of a few of the larger .institutions 
I in the country have already become of some value to the 
I holders in the local industries^ and therefore ‘ the question 
1 of endorsement is of little immediate importance to these 
! pMfces, but in the case of the smaller institutions, in view 
; of the fact that the local certificates are not of great value, 

I If any, where they arc already given, the question of 
• endorsement becomes of prime importance. A cursory 
: glance at calendars of various technical institutions will 
I show that, although each may have many excellent 
I features, such a variety e.xists in the construction of the 
i courses that the Board cannot conscientiously approve 
; many of these, and thus a grave injustice must be done 
during the next few years to a great number of students 
; who have been working towards a definite objective. Take 
the first three years* courses at Manchester, Bradford, 

■ Leeds, and Liverpool in chemical industries as examples. 

; The total possible .student hours in the three years are, 
res|)ectivcly, Manchester, 660 hours; Bradford, 540 hours; 
; Leeds, 697 hours; Liverpool, 630 hours; sufficient varia- 
tion, one would think, to result in a very different standaid 
of attainment at the end of the Board’s senior course 
1 scheme, each institution admitting at the age of sixteen 
years. The division of the time mentioned .above is 
i apportioned as follows : — 


I 

I 


lNf.nnchc.sterj 


’ 1 
brad ford ; 


Leeds 


Liver poo 


I I hours 

! Theoretical Inorganic Chemistry fio 

i Practical „ 165 

i ‘rheoretical Organic Chemistry.. 60 

! Practical . „ a««> 

I Preliminary Mathematics ^ 

j Theoretical Eletnenmy Physics 30 

{ Practical . 4 ^ 

; Principles of Analysis... nil 

■ Chemical Calculations „ 


Theoretical Heat (Stage II.) 

1 Practical „ 

; Pure Mathematics, .Stage IT. 
or Theoretical Mechanics 

Stage I 

Theoretical Electricity, Stage J 

or I] 

Practical Electricity, Stage I. 
or 11. 

Technii;.nl Analysis „ 



hours 

90 

150 
60 
60 . 
nil’ 


45 

*5 , 

30 ' ..Jfl 


30 

60 

nil 


hours 

97^ 

180 

75 

9 ?. 

ml 

37J 
' 374 

60 

nil 




hours 

90 

*35 

nil 


(or Eleo 
i tricity) 
45 


45 

nil 


It should be mentioned that at Bradford the'' stVylent, takes 
preliminary mathematics, elementary physics, and btage 1. 
inorganic chemistry for two years in the brajich .technical 
schools as a preliminary, whereas the other institutions all 
begin with .Stage I. inorganic chemistry in the technical 
courses mentioned above. Further, in tWe^ three years’” 
course above, Bradford completes Stage fll. inorganic 
chemistry, the other institutions coiiipletmg^.:>Stage II. ; in 
organic chemistry, Manchester andJLi^^s coinj)lete Stage II. 
work, Bradford Stage L, and tlyerpool does not include 
organic chemistry in the three yeTi|ir^^<<^ourse. 

An examination , of some *06 ^ calehdars of institutions 
throughout the countfji|i|i/is,.s^^^ the examples givenr 
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are typical of th^ group course system, a feature which is: 
not surprising wh«n. we consider the way in which the course 
system has develop^. It illustrates, perhaps, more clearly 
than any other fact'dihe lack of “ guidance from the mind 
that secs the n^ds of the country from the greater and< 
national point of view.** Cast-iron schemes and syllabuses 
are not required': the. Board *s rigid syllabuses have during | 
recent years proved i failure from the teacher *s point of; 
view ; but surely ^onie greater degree of uniformity can be 
obtained than is shown a^ve, whilst retaining the necessary; 
ipliability to suit local requirements of die industries', j 
Before any uniform system of endorsement of certificates 
can be introduced, cQoird|nation of the courses In different* 
institutions must be ..soured * by the standardisation of the 
courses, as a guide t$».thc standard to be arrived at in, 
any one year, or at the end of a given course. A very 
grave injustice will be done to a great number of students, 
and, further, there will be a danger of the loss of many' 
students, unless the conditions outlined in the circular arc 
modified, cither (i) by delay in the operation of the scheme 
for one or two years, or (2) by modifications of the con- 
ditions, such as reduction of the entrance fee, the granting 
of certificates by the Board, particularly in the lower stage, 
and the revival of examinations in such subjects as light 
1 and natural sciences, during the transitional period that 
' must ensue until institutions can come into line with the 
new requirements. 

The time is opportune, too, for revision of the award of 
Government grant on the work done by evening students. 
Local authorities are sufficiently hard pressed at the present 
time without taking oi^r the burden of the cost of 
examination systems, and the time has arrived for allocat- 
ing an increased amount of money in the form of a 
capitation grant for those taking group courses, somewhat 
on the lines of the grant made at present for day courses 
in technical institutions, thus differentiating between group 
courses and single-subject courses. Teachers are convinced 
that three nights per week, under present conditions of 
daily employment, arc too much in the cases of youths 
under eighteen, and up to the end of the second year in 
the senior course the Board might reasonably make the 
full grant for two evenings (five hours) per week, extending 
over a thirty weeks* session, instead of encouraging, as at 
present, courses which are overburdened, for the local 
authority cannot afford to reduce the number of hours per 
week in the institution expected from the student, owing 
to the Iqss of grant which this would entail. A better 
groundtnli^'in the elementary branches of the work would at 
the same time undoubtedly be secured. 

As to the best method of carrying out a national system 
of examinations, which is absolutely inde,pcndent of 
centralised examinations such as those of the Board of 
Educationf and City and Guilds Institute, the feeling is 
growing in some quarters that this . will be most success- 
fully accomplijiipcl by the cooperation -bf county education 
authorities with’ the local education authorities in county 
boroughs, to form examination boards of teachers and 
• representatives of the local industries, acting as external 
examiners or assessors in conjunction with the teachers in 
the institutions of a given area as internal examiners. 
Such boards would be more in sympathy with the local 
requirements than any central board could po^ibly be, and 
the Board of Education, through its inspectorate, and a 
National Examination Board should be able to maintain a 
moderately ^onatant standard throughout the country once 
the systein' i^ in thorough working order. Such a National 
Examination Board should contain representatives, who 
should bo teachers, from the local examination boards. 

Each year "in a student *s work marks a distinct stage in 
his career, and this should be recognised on successful 
completion of>the work of each year by the award of a 
local certificate or record, to be exchanged at the end of 
the course for, the full endorsed certificate, giving a national 
stamp, or halHimfi^k, to the work. At the same time, it is 
worth consideration whether certain single-subject courses 
of a highly technical character are not worth the award of 
a special endorsed particularly in cases where 

•the student is able tb up the higher work without 
passing through the prelithinary grind of the earlier years, 

• or in cases where the subject-matter does not readily adapt 
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itself to inclusion in a course. There is undoubtedly the 
need for a national evening course system, so that the 
smaller institutipns may readily and naturally feed the 
larger, in which the more advanced work willj..be oonceh- 
trated, and so that this work may lead up systematlcaU^r to 
the ; day : diploma work of our specialised technical 
institutions. 


INDUCED ACTION OF LEUCOCYTES} 

CCIENTIFIC workers may like to have a brief account 
of some recent researches which, 1 think, are likely 
to be of both theoretical and practical interest. The re- 
searches conimenced nearly five years ago in a special study 
of leucocytes by a method devised by my brother, Mr. 
H. C. Ross, and myself. This consists in placing liquid 
blood under a cover-glass, not, as usual, upon another 
surface of glass, but upon a bed of transparent jelly with 
which various reagents, including stains, have been mixed. 
The original object of the method was to try to cultivate 
human leucocytes in vitro. At first careful studies .of the 
rate of absorption of stains by the leucocytes under various 
chemical conditions of the jelly were made by Mr. Ross. 
Two years later he found that extract of haemal gland, 
extracts of apparently many dead and decomposing tissues, 
and giobin, when mixed with the jelly, force a large pro- 
portion of the leucocytes to divide before the eyes. Sub- 
sequently, he and his assistant, Dr. J. W. Cropper, ascer- 
tained by a series of lengthy studies that many of the 
substances which possess this property (in different degrees) 
belong to the amidine grouping. They have found, also, 
that a second series of substances, though by themselves 
they cannot produce division of leucocytes, have the power 
of augmenting very greatly the power of the former group 
of substances to do so. They give the names auxetics and 
augmentors to the two groups respectively. " The principal 
auxetics are extracts of organs, creatine, xanthine, 
creatinine, guanidine, benzamidine, theobromine, acetami- 
dinc, caffeine, theophylline, methylamine, ethylaminc, 
propylamine, &c., and certain aniline dyes. Some of the 
augmentors are various alkaloids, atropine, choline, 
cadaverine, ncurine, &c. 

The teennique, though simple, requires considerable care. 
If a staid such as polychrome methylene blue is added, 
the cells become coloured progressively as the division 
advances. All the varieties of the human leucocytes can 
be made to divide; but the technique is slightly different 
for each variety. The proportion of cells affected in a 
given preparation of blood varies according to perfection of 
technique up to, say, 80 per cent. ; but as death occurs 
rapidly, especially if stain be used, it usually overtakes a 
large proportion of them before the division has been com- 
pleted. After about twenty minutes all the cells die, and 
by that time the process is complete in only a small per- 
centage. Efforts to keep the cells alive longer upon these 
medicated jellies or in solutions of auxetics have not yet 
been very successful and would not be easy. After their 
de.ith the leucocytes give up again most of their stain, and 
the jelly preparation rapidly spoils ; but a method has been 
found of making (with some difficulty) permanent speci- 
mens of such of the blood as adheres to the cover-glass 
by fixing the whole preparation with osmic acid vapour, 
and then freezing and picking off the cover-glass from thr* 
bed of jelly. * 

To watch the same cell passing through the whole 
process requires’ an accurately adjusted warm stage or 
microscope-incubator and considerable patience, because the 
cell which we happen to select for observation will most 
probably belong to the majority which die before comple- 
tion of the division ; but partial division can be easily 
•witnessed. If, however, the specimen is incubated for tefi 
minutes, and is then surveyed rapidly from field to field, 
numbers of the leucocytes caught in nil stages of the 
proce.ss can be readily seen. The fixed films just referred 
to show exactly the same objects, but enable us to examine 
them repeatedly and at leisure. And in both these cases 
the dividing forms are so numerous and similar that there 

1 From a faper r**afl at the meet ins the P.tth^’logical Section of the 

Koval Society of Medicine on November 7 by Sir Ronald Ro.s3, K.C.K., 
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can be no question of their beinj* t'xceptional artefacts or 
distortions, such as may sometimes simulate almost any- 
thing. Division of the mononuclear variety of leucocytes 
Is product and studied the most easily. 

In films in my possession numerous examples of dividing 
mononuclears hxed at all stages demonstrate (together 
with observations of the jelly preparations) the following 
steps in the process. In a few minutes after the blood is 
drawn from the subject and mounted the round, so-called 
nucleus becomes oval and then kidney- or bean-shaped, 
leading on rapidly to the outline of two circles cutting 
each other, and, lastly, touching each other in a “ figure 
of eight.** When the process is about half complete^ and 
if the direction of division is parallel to the surface of the 
ielly or glass, another phenomenon is seen. About four 
to eight finger-like processes, radiating from the point mid- 
way between the centres of the two circles, are protruded 
or divided off, giving the whole body roughly the appear- 
ance of an ant, of which the head and abdomen are 
simulated by the two spheres and the legs by the processes 
just mentioned. Such forms are numerous and character- 
istic ; but, of course, when the direction of division happens 
to lie at an angle to the surface, they are foreshortened, 
or may be disli>rif*d by th«' pressure of the jelly. As the 
division proceeds the processes are retracted into each 
daughter sphere, until the final figure of eight is produced. 

If polychrome methylene blue is put in the jelly the 
cells become coloured progressively as the division advances. 
•At first, after a few minutes, the so-called cytoplasmic, or 
-Altmann’s, granules take a purple tinge ; then the so-called 
nucleus becomes a pale blue, and last of all the so-called 
nucleolus is stained, after which, .apparently, the cell dies. 
.\s the so-called nucleus proceeds to take the hour-glass 
and figure-of-eight forms, strands of coloured substance are 
seen, especially in the fi.xcd films, passing between the two 
daughter spheres, and such connections are maintained 
until complete dissociation occurs. The behaviour of the 
soH'alled nucleolus if? not easy to follow, because, as just 
noted, it does not stain until the cell dies and further 
division is cheeked. On the other hand, the behaviour of 
the so-called cytoplasmic granules must be described as 
very curious. In the middle of the division they are 
found to number about eight (when they can be 
easily counted) and to lie, each one, at the end of 
one of the finger-like processes mentioned above ; 
and appearances suggest that half of each granule is 
distributed to one daughter cell and the other half to 
tlip other daughter cell. No distinct chromosomes are seen 
at any stage inside the so-ralled nucleus ; and there appears 
to be no sign of astral fibres, though perhaps the finger- 
like processes may be interpreted as being bunches of these 
fibres V. hirh have not been rendered individually visible by 
th^ process of staining employed. On conclusion of the 
process the so-called cytoplasmic granules appear to be 
equally distributed between the two daughter cells, and to 
pl;ico themselves on the outer surface of the so-called 
nucleus of each, that is, in the position in which they 
were^ seen in the original parent cell. Apparently asym- 
metric forms arc also frequently seen, but need not be 

described here. 

Such seem to me to lie the facts as observed bv myscK 
ill preparations shown or given to me by Mr. Ross and 
D**; Cropper. 1 will not touch here upon the similar 

divisions of the so-called polyniorphonficlear leucocytes, 
which have also hren already described and figured hy Mr. 
Ross. Nor will T attempt to reconcile the observations 
w>th^ current rvlologir.al teaching, oven as regards the 
division of leurocytf s. Very probably different methods of 
-Staining nyiy bring them, at least partly, into closer con- 
formity. Though engaged for years in the study of blood 

have newer seen these forms before, nor, indeed, have T 

er seen in any ordinary preparation what could certainly 
be called a dividing leucocyte. I have been shown bodies 
claimed to he such , but these are admittedly so rare that 
they are np-m to the usual logical fallacies connected with 
very excrptional observations. The observations here re- 
ferred to are not opeji to these fallacies. As T have said, 
the dividing forms are so numerous and characteristic that 
we ran have no doubt that they r^allv are dividing forms— 
whatever other observations or theories may be on record. 
It seems to me, therefore, (hat we are now rompelled to 


admit two new facts (1) that large numbers of human 
leucocytes can be made to divide hi vitro; and (2) that this 
division occurs entirely, or at least specially, in the’ presence 
of certain chemical substances. 

In iqoo J. Loeb showed that parthenogenesis can be 
induced in the eggs of sea-urchins (.Arbacia) by the addition 
of a definite proportion of MCI3 to sea water ; and since 
then many workers have studied such phenomena among* 
other animals, while Wassilieff has used hyoscyamine, 
nicotine, and strychnine for similar researches. The in- 
dependent observations now recorded would appear to 
extend cognate principles to body cells by showing that 
the division of leucocytes may be suddenly forced on at a 
great rale and in a few minutes by the absorption or 
presence of appropriate chemical agents, and may perhaps 
be inhibited by other chemical agents.. The author added 
some remarks on the application of these observations to 
the genesis of tumours, and a discussion followed. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — Mr. W. Bateson, K.R.S., honorary fellow of 
St. John’s College, Cambridge, and director of the John/ 
Innes Horticultural Institution at Merton, Surrey, has been] 
appointed the next Herbert Spencer lecturer. The subject \ 
of the lecture, which is announced to he given on Wednes- 
day, Februarv 28, 1012, will he “ l^iological Fact and the 
Structure of Society.** 

The following courses of lectures and laboratory instruc- 
tion in mathematics, astronomy,* and pliysiral science have 
been announced for next term, which begins on Monday, 

J. anuary 22, iot2 : — Prof. Fsson, F.R.S., will lecture on 
tne comparison of analytic and synthetic methods in the 
geometry of conics ; Prof. I.ove, F.R.S., on rigid dynamics; 
Prof. Klliott, F.R.S., on elliptic functions and on (be 
theory of numbers; Prof. Clifton, F.R.S., on oj)tirs and 
.acoustics; Mr. J. Walker, on double refraction and 
polarisation of light. Practical instruction in physics will 
b<‘ given by Prof. Clifton, Atr. J. Walker, Air. 1 . O. 
Griffith, Mr" O. F. Brown, and Mr. G. H. Clough. Prof. 
Townsend, F.R.S. , will lecture on electromagn(‘lic induc- 
tion ; Mr. E. S. Craig, on mechanics and physics. Prac- 
tical instruction in the electrical labor.atorv will be given 
by Mr. F. B. Pidduck, Mr. E. S. Craig, Mr. H. 'I'. Tizanf, 

Mr. S. Smith, and Air. W. B. Gill. Prof. (\ F. Jenkin 
will lecture and give practical instruction on sln-ngth of 
materials and thermodynamics ; Mr. D. R. Pye \vill lecture 
on drawing, for engineering students ; Prof. H. H. 'rurner, 
F.R.S., will lecture on elementary mathematical 
astronomy. 

Dr. II. B.assett, demonstrator and assistant lecturer in ^ 
chemistry at the University of Livejjjpool, has been ^ 
appointed professor of chemistry at Umversily College, 

I Reading. 

Dr. W. R. Boyce Gibson, lecturer in philosophy at the^ 
l*niversity of Liverpool, has been appointed by the council 
of the University of Alelbourne to the chair of mental and 
moral philosophy. 

The President of the Board of Education has appointed 
Mr. L. A. Selbv-Biggr, C.B., to bo permanent .secretary of 
the Board when that post is vacated 'by .Sir Robert Morant, 

K. C.B., on his appointment to the Insurance Commilision. 
Sinct? iqo8 Mr, Selby-Biggc has boon principal assistant 
secretary of the elementary branch of the Board. 

Tuf. council of the Royal Horticultural Society has re- 
quested the following gentlemen to act as a committee to 
j inquire into the desirability of establishing a National 
Diploma in Horticulture, and to recommend what stops, if 
any, should be taken for the purpose : — ^thc Rt. Hon. A. H. 
Dyke .Acland, Prof. W. Bateson, F.R.S., Mr. E. .A. . 
Bowles, Mr.'F. J. Chittenden, Prof. J. B. Farmer, F.R.S., 

Mr, C. R. Fielder, Mr. W. Hales, Mr. j'. Hudson, Prof. 
Keeble, Sir Daniel Alorris, Lieut. -Colonel D. Prain, 
F.R.S., Air. H. J. Witch, and Mr. W. P. Wright. 

The London County Council has arranged to hold its 
sixteenth annual Conference of Teachers on three days, 
Thursday, January 4, Friday, January 5, and Saturday, 
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January 6, 1912. The- meetings will be held at Birkbeck 
College, Bream’s Buildings, Chancery Lane, E.C. There 
will be addresses and discussions under the heads of 
specialisation in schools; chalk, brush, and pencil work in 
elementary schools ; the doctrine of formal training (mental 
discipline ) ; the treatment of backward children ; and 
educational experiments in schools. No charge will be 
made for admission to the conference. Application for 
tickets of admission should be made to the Chief Inspector, 
London County Council, Education Offices, Victoria 
Embankment, W.C. 

It is announced in the issue of The London University 
Gazette for November 29 that'^a donation of loooZ. has 
been made by Mr. and Mrs. Walter Baily, in celebration 
of their golden wedding, for the purpose of rearranging and 
decorating the interior of a portion of University College. 
From the same source we learn tliat the.Galton Laboratory 
Appeal Fund now amounts to 2629I. 155. 6d. The list of 
donations, many of which are conditional on the buildings 
being commenced within two years, includes gifts of 500/. 
from Mr. W. E. Darwin, and Prof. Karl Pearson, F.R.S., 
and Mrs. Pearson ; 250Z. each from Prof. Arthur Schuster, 
F.R.S., and Mr. E. G. Wheler; and 100/. each from the 
Earl of Rosebery, Viscount Iveagh, Mr. A. F. Butler, 
Major Leonard Darwin, the Hon. Rupert Guinness, and 
Major E. H. Hills, F.R.S. 

An interesting cxp«‘riment is being tried by the local 
education authority of Plymouth with the view of arousing 
an interest in the study of science among the children in 
its schools. On December 8 Mr. C. Carus-Wilson lectured 
to five thousand children in the Plymouth Guildhall, taking 
“ Volcanic Outbursts ” as his subject. Each child paid one 
penny for admission to the lecture, and it is expected that 
no contribution from the rates will be necessary to meet 
the expenditure incurred. The children seem to have been 
thoroughly interested, and the education authority is likely 
to arrange a series of similar lectures in the future. 
Descriptive accounts of natural phenomena, when 
judiciously illustrated, appeal to most children, and many 
men of science trace their first enthusiasm for their subject 
to a good lecture, supplemented by telling experiments. 
'I'hc Plymouth experiment deserves to be copied in other 
large towns. 

It is not clear from the reports in the daily papers of a 
meeting held at Brighton on December 12 whether the 
intention is to establish a university or a university college 
in^ the town. The Times reports that the meeting was 
“ in furtherance of the movement to make Brighton a 
university town,” while The Morning Post states that at 
the meeting (over which the Mayor of Brighton presided) 
“ the proposal to establish a college of university rank for 
the county * was unanimously approved.” There is, of 
course, a vast difference between the two proposals, but 
apparently it is a university college which Brighton has 
in mind, and^ nftt a university. Resolutions approving of 
the principle of the establishment of a university college 
for Sussex, and the appointment of general and executive 
comritittees, were carried unanimously at Tuesday’s meet- 
ing. The Ma3'or of Brighton was elected chairman of the 
executive committee, and Mr. W. H. B. Fletcher, who has 
taken a j>rominent part in the educational affairs of West 
Sussex, vice-chairman. 

An interesting account of the way in which American 
agricultural experiment stations come into contact with 
the farmer is given in Bulletin 20S of the Agricultural 
Department of the University of Wisconsin. Crop demon- 
strations are arranged on twenty farms connected with 
various public institutions throughout the State, making 
use of seeds bred at the experiment station, and of methods 
of cultivation and manures that previous experiments 
had shown to be advantageous. The fields selected for 
these demonstrations are, so far as possible, chosen 
alongside of the public highways, where the operations 
aiid results can be seen by the farmer throughout the 
whole season as he drives to and from town. The local 
papers also contain accounts from time to time of the 
work done and the appearance of the crop. Some time 
during the summer, when the crops are at their best, a 
denK>nstration picnic is arranged, to which large numbers 
of farmers are invited, the average attendance last year 
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being 320. These meetings occupy an entire day, and a 
definite programme is arranged dealing with six to eight 
subjects centring round the field work. The effective feature 
is the fact that all the practices suggested to the farmer 
arc illustrated in operation on the farm, and the crops are 
there to show in concrete form what the results have been. 
The influence of the work is very great, many farmers 
putting the new methods into operation at once. 

The December issue of The heading University College 
. Review is one which reflects credit on the college. The 
I most interesting feature to readers in general will be the 
I forty pages of notes on the multifarious activities of the 
I institution. From these we learn that the entry of new 
students for the present session was very satisfactory. The 
number of students taking degree cour.ses is 114, of whom 
44 belong to the faculty of science and 6 to the Depart- 
ment .of Agriculture. During the previous session 80 
students received instruction in the dairy institute, in 
which connection it is interesting to record that at the 
annual meeting of the Berks, and Oxon. Chamber of 
Agriculture the following resolution was passed : — “ The 
Board of Agriculture having decided to establish a central 
I research station for dairying, we, the Berks, and Oxbn. 
Chamber of Agriculture, strongly urge that University 
College, Reading, which is already in close touch with 
agriculturists and farmers in Berks, and the adjoining 
counties, should be selected as that centre. Our conten- 
tion is based on the fact that the college is situated in the 
centre of a large dairying district, and that in Reading it 
has the headquarters of this Chamber and of the Berks, 
and Adjoining Counties Dairy Farmers* Association, where 
it can readily consult the farmers of the district. Believing 
that such close relations are essential to any scheme of 
agricultural development, we are anxious to see advantage 
taken of the exceptional facilities afforded in Reading.” 

At a dinner of the Cloth workers* Company held on 
-December 6, the President of the Board of Education, 
replying to the toast of the Houses of Parliament, referred 
to the generous assistance rendered by the great City 
companies to the promotion of facilities for higher educa- 
tion in this country. The President said he found that the 
Goldsmiths* Company contributed $o\oool, to the new 
engineering buildings of the Imperial College of Science 
and Technology. The Drapers* Company contributed 
10,000/. to the building fund of the new college at Bangor, 
and this year the Drapers* Company contributed 23,000/. 
to the physiological laboratory at Cambridge and 15,000/. 
to the University of Sheffield. This year the Cloth- 
workers* Company contributed 5000/. to the textile indus- 
tries department at Leeds University. The Merchant 
Taylors’ Company maintain the Merchant Taylors’ School, 
the Mercers’ Company are identified with St. Paul’s School, 
the Fishmongers* Company with the Gresham College, the 
Skinners* Company with Tonbridge School, and the Haber- 
dashers* Company with Askc*s Foundation. The Cloth- 
workers* Company are second in the list of donors to the 
City and Guilds of London Institute. Words failed him, 
Mr. Pdhse said in conclusion, to commend sufficiently their 
liberality and generosity in the interests of education. The 
Cloth workers’ Company has equipped the textile and dye- 
ing department of Leeds University to the extent of 
161,000/., and 75 per cent, of its income is contributed to 
the promotion of education. 

SOCIETIES AND ACADEMIES. 

London. 

Roval Society, December 7. — Sir Archibald Geikie, 
K.C.B., president, in the chair. — Miss I. B. Sollas and 
Prof. W. J. Sollaa : Lapworthum : a typical brittlestar of 
the Silurian age; with suggestions for a new classification 
of the Ophiuroidea. — Leonard Hill and Martin Flack : 
The physiological influence of ozone. Ozone, in concentra- 
tions of one part in a million and more, acts as an irritant 
to the respiratory tract, and diminishes the respiratory 
metabolism, as shown by the lessened output of carbonic 
acid and the diminished fall in body weight, which occur 
both during the period of administration and for some 
time after. Concentrations of several parts per million 
cause acute inflammatory congestion of the lungs, and 
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animals die as the result of this if kept loiij' expo>« d to 
the ozone. Concrntraiions whirli can just be sensed by 
smell, i.t\ far less than one part per million, have no 
injurious effect, and can be used safely in systems of 
ventilation. Injurious concentrations of ozone, by pro- 
ducing irritation of the air-passages, cough, and headache, 
compel anyone cxpos(‘d to such to remove himself from 
the inffuence of ozone before any serious damage is done 
to the respiratory tract. Very low concentrations of ozone 
mask disagreeable smells, give a fresh quality to air 
vitiated by such smells, atid vary the depressing monotony 
of air which is artificially warmed. Ozone may possibly 
have some use in the treatment of disease of the respira- 
tory tract if u&ed in concentrations which produce a slight 
irritation, and thus bring more Glood and tissue lymph to 
the part. — H. R. Dean : The factors concerned in 

agglutination. (i) If. to a mixture of sheep corpuscles 
witlt antiserum so dilute that no agglutination is visible be 
added a solution of globulin obtained from normal guinea- 
pig serum, the corpuscles are markedly agglutinated. By 
ust- of 'Hiiiiable controls it can be demonstrated that neither 
the globulin solution nor the dilution of antiserum employed 
are of themselves capable of agglutinating the lorpuscles. 
(2) The substance pn*sent in the globulin •solution which 
egju-ui inal ion i'. relatively thermostable, and its 
presence can be detnonstrated in whole heated guinea-pi*; 

M-um. (3) Corpuscles, sensitised and washed to remove 
fr» e antibody, can be agglutinated by the globulin solution. 
If. after agglutination has taken place, the corpuscles be 
removed with a centrifuge, the supernat.ant fluid can be 
shown to have lost its agglutinating property. (4) The 
agglutinating power of an extremely dilute antityphoid 
serum can be increased by addition of globulin solution. 
.Adding this to a mixture of emulsion of B. typhosus with 
a dilution of antiserum too weak by itself to agglutinate 
bacilli, distinct agglutination can be obtained. (5) Forma- 
tion of a specific precipitate by interaction of serum and 
homologous ant 'Serum depends on the presence in the mix- 
tiip- (if .1 n'latively large amount of antiserum. If to a mix- 
tun* of serum with antiserum so diluted that it is no longer 
able to produce a precipitate is added the globulin solulitni, 
a dehnit^' turbidily is produced. (6) Probably agglutinating 
sf*rum (antiserum) contains two factors, both of which are 
necessary to produce agglutination ; one of these is the 
specific antibody, the other is a non-specific substance, 
possibly serum globulin. Th«! interaction of antigen with 
antibody produces an aggregation of molecules of non- 
specific substan('e, which may ultimately result in forma- 
tion of definite turbidity. This process of aggregation of 
the particles of non-specific substance is an essential part 
of th^ process of agglutination. It is possible to make a 
dilution of an antiserum which contains sufficient of specific 
anti-substance, but not sufficient of non-specific subsl.ance. 
nefiriency in non-speritic substance can be made up by 
addition of globulin solution obtained from normal serum. 
—Arthur Harden and S. G. Paine : .Action of dissolved 
subst.'inces upon the outofermentation of yeast. .All dis- 
solved substances which plasmolyse the yeast-cell also 
caus" a larg».* increase in the rate of autofermentation. 
Substance*', svich ns urea, which even in concentrated solu- 
tion do not produce plasmolysis, have no accelerating effect. 
Toluf ne produces a similar effc?ct to concentrated salt solu- 
tlf/^is. 'I he effect produced by salts is probably a direct 
result of the concentration of the cell contents due to 
plasmolysis, but in the case of toluene it is possible that 
-some (;ther factor (such as disorganisation of the cell, or 
hormone action) is concerned. — Prof. G. Droyer and 
\V. Ray : Further experiments upon the blood volume of 
(irnal- ;ied !.<■ relation to the surface area of the body. 
— G. \V. Ellis aiifi J. A. Gardner : The origin and destiny 
of cholei,tend in the animal organism. Part viii.— On the 
cholesprol (onfenf of the liver of rabbits under various 
diets .Tfid during inanition. The authors have made 
analyses of the livers of a number of rtabbits fed on the 
following diet«: ; - fibbage. bran which had been extracted 
w’ith ether, extracted bran to which cholesterol had been 
added. In some cases the cholesterol, instead of being 
give*n with the food, was injected in olivc-oil solution into 
the peritoneal cavity. For animals fed on extracted bran 
alone the total liver cholesterol per kilog. of body w’eight 
is v’erv constant, but when cholesterol is given wnth the 
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I footl or injecU'd into the peritoneal cavity a considerabi 
increase takes place. .\ similar increase was observed in 
the liver cholesterol during inanition, when the animal lives 
on its own tissues. The percentage cholesterol content of 
the livers of newly-born animals is of the same order as 
that of norrn.illy fed adults. The results afford support to 
the working hypothesis, with regard to the origin and 
destiny of cholesterol in the organism, put forward some 
time ago by the authors, viz. that cholesterol is a con- 
stituent constantly present in all cells, and when these cells 
are broken down in the life procc?ss the cholesterol is not 
c.xcrcted as a waste product, but is utilised in the forma- 
tion of new cells. A function of the liver is to break 
down dead cells, c.g. blood corpuscles, and eliminate their 
cholesterol in the bile. .After the bile has been poured into 
the intestine in the processes of digestion, the cholesterol 
is reabsorbed, possibly in the form of esters, and carried 
in the blood stream to the various centn*s and tissues for 
reincorporation into the constitution of new cells. 

Physical Society, November 24. — Dr. A. Russell: The 

maximum value of the electric stress between two unequal 
spherical electrodes. 'I'lie experiments carried out by 
F. W. Peek (Journal .Am. Inst, of Klectrical Engineers, 
1911) for the General Electric Company of .America prove 
conclusively the value in practical work of a knowledge 
I of how to compute the maximum value of the electric stress 
' between high-pressure conductors. With equal spherical 
electrodes the electric stress betwei'ii tluMii can easily be 
I computed from known tables. W’lien, Imwcver, tlifw are 
1 unequal the calculation becomes laborious that it is pro- 
I hibitive to nearly every experimenter. I'he author 
develops formube for this case, by means of which, and of 
the formube for the rapacity coellicients given in a recent 
paper to the society, the calculation is V(*ry np|)reriably 
shortened. When the distance between thf* spheres is very 
small compared with the diameter of either, the following 
.approximate formula for R.,, (the maximum value of the 
electric stress) can be used 

= + (2l>-a)xj{iah) + + 

where V is the maximum P.D. between th*‘ elrrtrodes, 
X their distance apart, a the radius of the smaller and b 
the radius of the larger sphere. In this cascj a knowledge 
of the values of the capacity coefficients is not required. — 
F. J. Harlow : The cubical expansion of fused silica. 'I'ho 
author describes expf'rimcnts in which measur(*ments of the 
cubical coefficient of expansion of fused silica from o*^’ C. 
to 100® C., and from o® C. to C., were made by the 
weight thermometer method.^ The values obtained were 

funda- 
mental coefficient is considerably less than that calculated 
from previous linear measurements, whereas „S,^, is only 
slightly less. A low value of the fundamrnlal coidTicient 
is to be expected, since the coefficient has been shown to 
change sign at about —80° C. Observations of the icr*- 
point before and after heating showed that po permanent 
charge in the volume of the bulb occurred thnuigh beat- 
ing, thus confirming the utility of fii'^rcl sili« a for thermo- 
metric purposes. — B. W. Clack : The temperature co- 
efficient of diffusion. The paper describes further experi- 
ments carried out by the author with ;ui improvid hirm 
of the apparatus previously described (Proc. Pli. Soc.,.x\i.i 
p. 374), by means of which the value of the coefficient of 
diffusion of salts through water can be found at various 
temperatures. Special flasks, similar to those already 
employed, were filled with the solution under inv»*stigatitin, 

I and one was suspended from each arm of the balance in a 
I large bath of distilled water maintained at constant 
temperatures in a thermostat room. The diffusion tubes of 
both flasks were of equal length, but their cross-sections 
differed considerably, and a method of differential weighing 
was used to compensate for any small changes in tempera- 
ture. From the rate at which the flasks change in weight 
the value of the coefficient of diffusion of the salts is 
deduced. Figures arc given for this value in the case of 
KCl and KNO3 at various concentrations and at different 
temperatures, and from these Figures the temperature 
coefficient of diffusion is found.— -E. Marsdeii and T. 
Barratt : The a particles emitted by the active deposits of 
thorium and actinium. In a previous paper (Proc. Phys. 
.Soc., August) the authors showed that if a particles arc 
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counted on a zinc sulphide screen at a mean rate of per 
second, then the probability of occurrence of a time 
interval, of length between i and is tie This 

formula may be applied to test whether two a particles arc 
given off simultaneously from a disintegrating atom or 
whether in any source of a particles there exist two 
successive a-ray products, the latter being of short life. 
In the previous paper uranium and polonium were shown 
not to give such irregularities, and in the present paper 
the same result has been found for actinium and thorium 
active deposits, although experiments of various investi- 
gators pointed to the probability of positive results. The 
experiments further suggest a lateral disintegration in 
thorium active deposit, and this is proved to be the case 
by results, which show that the two a-ray products in 
Thor. Act. Dep. (Th. and C,) do not give an equal 
number of a particles when the active deposit is in equi- 
librium which is required by the ordinary disintegration 
theory. Thus it . is concluded th-at of the atoms Th. C, 
35 per cent, give rise to a particles of 4 8 cm. range and 
■e)5 per cent, to o particles of 8-5 cm. range, with probably 
the intermediate emission of jS particles. Various cognate 
ciuostions are also discussed in the paper. — S. W. J. Smithf 
W.-Whito, and S. G. Barker : The magnetic transition 
temperature of cementite. The temperature at which 
cementite (carbide of iron) loses its ferromagnetism is deter- 
mined sufficiently accurately for purposes of thermo 
magnetic analysis, and examples are given to show the 
possibility of using the therinomagnctic properties of 
cementite to determine whether that substance is present 
in ;iny iron-carbon alloy. 


Manchester. 

Literarv and Philosophical Society. November 28. — 
Prof. F. K. Weiss in the chair. — Dr. J. N. Prinjc and 
D. M. Fairlie : The synthesis of hydrocarbons and their 
stability at high temperatures and pressures. The reaction 
between carbon and hydrogen, which has been found to 
produce methane at all temperatures up to 1600®, has been 
(jxamined at various pressures up to 200 atmospheres. In 
this^ way it has been possible to evaluate and verify the 
equilibrium in the formation of methane, arising accord- 
ing to the equation C-pafljr^CH,. In accordance with 
this reaction it follows from the law of mass action that 

^ constant at any given temperature. This was 


found to be the case in these experiments when any par- 
ticul.'ir form of carbon was used. The yield of methane 
was found to increase wjjli the pressure to the extent 
dcMiianded by the above formula. At atmospheric pressure 
Ihe equilibrium value with graphite corresponds to 0-24 per 
cent, at 1200° and o-o6 per cent, at 1575*^. Values which 
were considerably higher were obtained with amorphous 
carbon, viz. an equilibrium which corresponds to 0*38 per 
cent, at 1200° and o*i8 per cent, at 1550°. This divergence 
is due to the fact that amorphous carbon is unstable at 
these temperatures, and gives temporarily “ false *’ or 
“ mctastablc ’ equilibria, which are higher than the true 
valuMs. rhf. great inertness of methane to decomposition 
enables this false equilibrium value to persist for some 
tirne. Ihe velocity of the reaction between carbon and 
hydrogen is very much increased at high pressures. No 
other saturated hydrocarbon is formed or can exist at 
temperatures above 1100°, and at pressures up to 200 
atmospheres. The heat evolved in the transformation of 
carbon into graphite can be calculated from the data 
obtained in this work by means of certain deductions of 
van t Hoff. The results show that this heat of Irans- 
formjition increases in the range of temperature het\vccn 
1100 and 1600®. It follows from this, in accordance with 
the law of Kirchhoff, that the specific heat of carbon 
incr^ses more rapidly and is higher than that of graphite 
at tne^ teiriperatures, whereas the reverse would follow 
from the accepted values of Kuntz and of Weber, which 
do not therefore apply at high temperatures. 

B _ Dublin. 

Royal ^ublin Soci-ty. November 28. —Prof. T. Johnson 
m the chair. — Sir Howard* Qrubb : Improvements in 
equatorial telescope mountings. The paper is divided into 
two parts, one dealing with the anti-friction arrangements 
o the large equatorials which arc at present in course of 
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construction for Johannesburg, Santiago de Chib.*, and 
Madrid. This first portion of the paper describes the 
newly designed apparatus, and reports upon the result of 
the first trials. The apparatus described is a development 
of that used in Sir Howard Grubb's large instruments, 
improved in many ways and adapted for use with the 
modern ball or (ylindcr bearings, which have been found 
to give very satisfactory results. The second portion of 
the paper deals with a new arrangement for a differential 
hour circle. There are two designs described, one of which 
has been suggested by Sir David Gill, and is being adapted 
to the Johannesburg and Santiago telescopes. In this 
arrangement the differential hour circle is kept continually 
moving by a series of electric contacts from the sidereal 
clock of the observatory. The other form which has been 
designed by the author of the paper has been adapted to 
the Madrid equatorial, and in this case the differential 
hour circle is kept moving backwards as respects the polar 
axis by a small piece of clockwork carried on the axis 
itself, and this enables actual right ascensions to be read 
off by this circle from a fixed vernier. — Prof. T. Johnson : 
Forbesia cancellata^ gen. et sp. nov. This fossil plant was 
collected by the Geological .Survey of Ireland in 1851 from 
the Lower Carboniferous of co. Cork, and named in i8(i4 
by W. H. Daily “ Sphenoptcris, sp." The fossil shows 
marked dichotomy in all its parts, even in the ultimate 
pinnule segmentation. There is no sign of vascular tissue, 
but axis and frond arc alike honeycombed. The chambers 
are lined with rows of parenchymatous cells and their 
septa, apparently strengthened by sclerotic bands connected 
with submarginal vertical stride. One specimen shows 
signs of a fruiting condition comparable with that in 
Cephaloptcris, Nathorst, from the Upper Devonian of Bear 
Island. On the assumption that Forbesia is cvascular, the 
author considers it to be the most primitive of the primo- 
filices yet found. Comparison with Sphenopteris dcvonica^ 
Unger and Richter, is made. 
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xlix. Pp. XX4-304. (Oxford : H. Frowde.) 
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Auflage; Molekiile, Atomc, Weltfither, by Prof. G. Mie, 
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TTiTiRSnAV DECEMBEEL-ii^^^loii. porter of the far-reaching influence of convergence 

. . " K • i 'lL* ' ■ does not, at any rate for the present, assail the Dar- 


NOTE^^ NATURALIST. 

"onvcY^encc in Evolution, By Dr. A. Willey, F.R.S. 
Pp. xiv+177. (London: John Murray, 1911.) 
Price 75, 6d. net. 

R. WILLEY has had great opportunities of 
studying animal life under varied conditions, 

(and he has given us in this interesting little volume 
s(»me of the fruits of his observations. Here, in brief 
compass, will be found a zoologist’s notes— field-notes 
:md laboratory-notes — on points which have specially 
iitracted him. Indeed, we think that some title sug- 
csting that the book contained the varied observations 
»f a zoologist would have been preferable to that which 
.lias been chosen. 'Phe book has been carefully edited 
iind is well and clearly printed. One very conspicuous 
-Pp has, however, escaped notice, the reference to 
p. 90 instead of to 94 on the frontispiece itself. 

The author tells us in the preface that he uses “the 
word convergence in a wide sense, embracing habits, 
functions, structures, and physiognomy.” The sense 
is indeed so wide that the force of the term becomes 
attenuated. Thus even the convenient Box-and-Cox 
‘-l'*eping arrangements of the friiit-eating bats and 
crows in the maritime districts of Ceylon are classed 
as an instance “of convergent homing, the same trees 
affording hospitnlily in regular succession to day- 
flying birds and night-flying mammals ” (p. 25). 

Speaking of the well-known Kallima butterflies, the 
ordinary representation of the attitude is corrected, 
and it is shown that, at least in the Ceylon species 
(K, philarchus), the insect rests head downwards — a 
fact which has also been recorded of the Indian K, 
inachis. Concerning “the extreme amount of indi- 
\*idual variation in the markings on the under side of 
wings, simulating all degrees of decay and discolora- 
tion and fungus attack” (p. 58), the author speaks 
I with somewhat unnecessary respect of the notion 

I hat the constant repetition of such considerable 
f variations as are met with in leaf-like Lepidoptera 
and Orthoptcra, from generation to generation, is a 
standing witness against the truth of ‘ Darwinism,’ 
Inasmuch as, according to the Darwinian theory, such 
variations ought either to become fixed by natural 
selection or swamped by interbreeding” (p, 61). 

The tent^ive suggestion on p. 61, “it may be that 
natural selection is interested in keeping alive the 
variations for the benefit of the species, not for the 
production of new species,” may be accepted with some 
confidence when such polymorphic forms are looked 
at as a whole. If it be an advantage in the struggle 
for e.xistencQ^lp resemble a dead leaf or another butter- 
fly of a it is clearly a still greater 

advantage l 6 'iesemble two or more kinds of dead leaf, 
or two or more unpalatable “models.” It must be 
n inembered that Kallima is by no means remarkable 
in this respect, for such polymorphism is well known 
in immense numbers of both procry ptic and mimetic 
species. 

•It is satisfactory to find that such an extreme sup- 
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winian conclusion that the same specific form is never 
repeated a second time as the outcome of an inde- 
pendent line of evolution. 

“The present state of our knowledge,” he 
writes on p. 138, “justifies the provisional 
assertion that the higher combination which 
leads to the establishment of ah animal form possess- 
ing the essential component elements of a definite 
morphological type, cannot be repeated. The theory 
of convergence is therefore not calculated to precipi- 
tate us into morphological chaos, howsoever startling 
its manifestations may be.” 

The author is certainly prepared to be startling, as, 
for instance, in his conclusion that the closed 
nephridia as a whole, flame-cells (or solenocytes) and 
all, arose independently in the Polychaete worms and 
in Amphioxus. But before adopting any such hypo- 
thesis, it is prudent to investigate the evidence that 
these structures were present in the probable common 
ancestor of both Amphioxus and Polychacta. That 
such nephridia did thus exist in the primitive stock 
is strongly supported by their occurrence in several 
other groups which are much nearer to the common 
ancestor than cither Amphioxus or the Polychaeta. 
We have reason to believe that E. S. Goodrich, who 
originally discovered the resemblance in minute detail 
between the solenocytes of these two forms, considers 
that his conclusions have been much strengthened by 
the results of investigations on other groups of the 
Coelomata. 

There can be no doubt, however, that the inde- 
pendent origin of elaborate structures has occurred 
again and again. There is scarcely a subject in which 
it is more necessary to bear in mind the commonplace 
saying that every case must be argued on its merits 
without any bias in favour of one interpretation rather 
than another. 

An excellent example of convergence in a structure 
of considerable complexity was brought forward more 
than thirty years ago by Fritz Muller. At the same 
tiftic, we must remember that the male scent-organs 
bri the wings of butterflies, to which he was referring, 
arc constructed of modified scales — elements which 
are so excessively variable in size, form, and structure 
that the independent appearance of anything that can 
be produced by a scale is probably easier than almost 
any other feat of convergent evolution. Speaking of 
the scent-organs on the wings of certain male Satyrine 
and Nymphaline butterflies, Fritz Muller wrote : — 

“ I know of no other case which proves so clearly 
and irrcfragably, and attests with such force, the truth 
of a principle which should never be lost sight of in 
morphological studies. When in two species certain 
organs which serve the same function arc found in 
the same place, are composed of the same parts, 
occupying the same relative positions, and exhibiting 
similar forms — all this by itself constitutes no sufficient 
proof that these organs" are homologous, nor does it 
afford the grounds for including the two species in 
the same family.” * ^ 

ErB. p. 

Arch. Mus. Nac. Rio tiv faueiro^ iii. ( 1878 ), pp. 1 - 7 . 



I 



238 N ATU I^Deci-mber 21, 19^^ 

CHEMISTRY OF FLOUR. Thi^cl " ; 7 design and the machine 

The Technology of Bread-making, including the bakery^v^ subjects of ba ce appeal specially to 

Chemistry and Analytical and Practical Testing of those act and its mana^cnicn ^ ^ baker, seeking 

Wheat, Flour, and other Materials Employed in to moderni*;ually engage m ^e 
Bread-making and Confectionery. By Wni. Jago value for his \se his them here, 

and Wm. C. Jago. Pp. viii + 908. (London: Simp- The commercial’ \tl‘'^y . wheats and flours con- 

kin, Marshall and Co., Ltd., 1911.) Price 2 ts. stitutes a very section of the work: 

net. ■ the subject is a difficult of the know- 

T HIS, the second, edition of a well-known work ledge of it is still regarded as^^^ ^ trade secret. The 

has been increased greatly, both in bulk and difficulty chiefly lies in translatii results of the 

price, over its predecessors. Mr. Jago has had the chemical tests into facts. Thef -g much rivalry 

cooperation of his son in its preparation. between the respective merits of “chemical” and 

It is far from easy to review at all adequately a “baking** tests on flour; as Jago points out, 

book of 893 pages, and undoubtedly the work would “though baking is after all the finai .y of flour,” 

liave been of greater value if it had been materially chemical analysis is often able, not only to point out 
condensed. Like most similar technological works, a departure from the normal, but, what more im- 

it commences with a good deal of pure chemist ry, portant, to discover the cause. Millers and bi^o^ Ukers 

which is partly' of very elementary character; very | have been slow as yet to follow the lead of the 

nearly all this could have been omitted with advan- ing industry and introduce a chemist into the \vo\^yJ 
lage. but where this has been done there is abundo- ^ 

The now edition contains most of the previous issue evidence that the laboratory work has proved an 

in its original form, but supplemented very fully by actual necessity for the maintenance of a uniform pro- 

the additions required to bring it up to date. Whilst duct of high quality. A very flattering testimony to 

this has been done in a most painstaking and satis- this effect from the Ogilvio Flour Mills Co. is quoted 

factory manner, the practice is a mistaken one, if a in the book. The authors give of their best in this 

re'ally good book is to be produced, however much chapter, ',10 pages describing the tests made with 

it may be justified by commercial reasons. As a the aid jf the tintometer being of especial interest as 

result, the treatment is unequal; it would be unjust, affording a means of measuring some of the subtle 

however, to base any general criticism on these sec- changes which take place in flour on storage, and 

tions. giving more than a clue to their causes. 

The usual plan adopted by the authors is to givt; The more purely analytical chapters which con- 
a full abstract of all scientific papers in any way elude the book are in some respects less successful, 

bearing on their subject. These are ordered, as a rule, some of the methods described being antiquated and 

in historical sequence, occasionally with the annoyin untrustworthy. None the less, the section is a useful 
result that, after a paper has been mastered by the one to bakers’ chemists, who will appreciate also the 

reader, lie finds the results controverted by the next pages devoted to the testing of confectioners* raw 

[)aper. It is difficult in consequence to make out the matcruils. 

authors’ own views in places or to t<ake a clear line Perhaps the most striking thought after a perusal 
a< to the current opinions on a controversial question. of the book is how much of the prcsi*nt knowledge 

The authors’ own researches are interpolated at con- j of the chemistry of wheat and flour is due to th 

siderable length, and, though always valuable, their work of the last few years, p.articularly to investiga ; 
ir sertion sometimes tends to confuse the reader sfM-k- tions instituted by those only remotely connected with! 
ing for definite conclusions rather than the minutin* j the subject, atid performed without thought of pecu- - 
of experimental detail. niary reward. Additional satisfaction is derived from 

The chemistry of bread and flour is far from being ! the consideration that the advance has been mainly 
in such a chaotic state as this work would lead us made in this country, or by workers in Canada and* 
to believe; it should have been possible to give a the United States. 

[jrecise account of the present position and to indicate In conclusion, the authors may be cqngrcitulatcd 
the controversial points, leaving the discussion of i on the result of their labours; they have compiled 
these at length to separate chapters. a dictionary which leaves nothing to be desired in 

Apart from these defects the book is most complete, the fulness of its material, and they have earned the 

and Mr. Jago is at his best in dealing with the gratitude of all future workers in the field. 


more technical side of the question. .Such chapters 
:is those on the compositiixj of wheat, the strength, 
composiiion, and bleaching of flour are full of valu- 
rd.'lp informfition. Mr. Jago, it is interesting to note, 
cannot agree with the so-called food reformers in 
their condemnation of our present bread supply, and 
the evidence he quotes shows that he is supported 
in this view by all the authorities of repute in this 
and other countries. The chapters on brcad-m.'iking, 
wheat, flour, and bread '“improvers” and on the 
♦nutritive value of bread, give a complete summary 
of all that is known at pre.scnt on these questions. 
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E. F. A. 

THE COLLOIDAL STATE. 

Gedenkboek aangeboden aan ]. M. licmmclen, 

1830-1910. Pp. xxix + 416. (Holder i C. de Boer, 
1910.) 

I ^IFTEEN years ago the number of those investi- 
gating the colloidal state would scarcely have 
reached double figures, and in the text-books of the 
period the subject received curt dismissal in a few 
paragraphs. Had it not been for the connection 
between colloids and dialysis it would have escaped 
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mention altogether. The general position of the science 
was but little advanced beyond where Graham in 
especial, and others, such as Frankenheini, Ludwig, 
Cloetta, andTayen, had left it half a century earlier. 
Outside Prof, van Bemmelen’s work a few scattered 
papers, mainly on the precipitating power of salts, or 
on the imbibition of water by organic jellies, made up 
the literature of the period. Biologists as a class 
seemed to have forgotten even the name colloid. 

The sixty-two original papers gathered into the 
volume before us is eloquent testimony to the change 
which has taken place. The colloidal state has be- 
come the vogue, and any departure from simple linear 
relationship in the equilibrium between states of 
matter is in danger of being called colloidal — sub- 
class adsorption- -and so receiving summary and satis- 
factory explanation. 

The historical position is, however, strictly logical, 
as indeed it must be if it is, in fact, a development 
of ideas. In the ’fifties and ’sixties of last century 
much work and speculation were devoted to the col- 
loidal state; Frankenheim’s forgotten paper of 1850, 
for instance, deserves to rank with Graham’s master- 
work. But the movement soon spent itself for lack 
of foundations to build uix)n. 

The present era begins in 1873 with the appearance of 
the remarkable synthesis which van dcr Waals effected 
between the Laplace- Young theory of self-attractive 
matter, purely statical in character, and the doctrines 
of molecular kinematics as Clausius especially had 
developed them ; and in 1875, with the equally re- 
markable extension of the theory of energy to include 
chemical potential which was made by Willard Gibbs. 
These, together with van ’t Hoff’s extension of the 
gas laws to solutes and Arrhenius’s conception of 
electrolytic dissociation, opened the way for a great 
mass of work on the equilibrium between different 
states and different kinds of matter which expanded 
molecular physics into what is now called physical 
chemistry. I'his movement in turn has largely spent 
itself, unfortunately before it has given us a trust- 
worthy specification of the distribution of energy in the 
fluid and solid states, and the study of the equilibria of 
matter in mass has, in one direction, been largely 
replaced by the study of heterogeneous systems in 
which one at least of the states is not present in mass 
at all, for this is the distinctive feature of what is 
called the colloidal state. 

The papers in the memorial volume are forcible 
evidence of the multitude of problems connected with 
the colloidal state. Surface energy, the condensation 
of matter on to interfaces, osmotic pressure and 
dialysis, the physical state of soils, colloids in 
geology, viscosity, precipitation, and contact potential 
all are dealt with. The subject-matter of the paper 
by M. Duhem, which opens the series, must have 
been peculiarly grateful to van Bemmelen, for it is a 
protest against the application of thermodynamics to 
colloids on the assumption that they arc multiphase 
systems. Tw’elve years ago the writer of this notice 
received from Prof, van Bemmelen a long letter of 
protest against any attempt to apply the phase rule 
to colloids, and the protest was the main just. 
Equally favourable must have been his reception of 
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Malfltano’s protest against certain arbitrary dis- 
tinctions which have become current, chiefly the dis- 
tinction between chemical combination and adsorption. 
The distinction may have to be made, but it needs 
more subtle treatment than it usually receives. 

Van Bemmelen ’s first work on colloids was his 
paper of 1877 on the absorptive property of soil, his 
last the paper, “Die Absorption, X.,“ of 1909. He 
was nearly fifty, an age when many cease active 
research, before he began his life-work. As 
van Bemmelen was led to colloids by his study 
of soils, it is but fitting that the volume should contain 
an important group of papers on colloids of the soil 
and in geology. Rohland, Hissink, Leopold, van 
Baren, Ehrenbcrg and Pick, Holwerda and Hudig 
write on these subjects. M. le Chatclier deals with 
the mechanical properties of mixtures of solid and 
liquid in a paper which is remarkable in that it makes 
no mention of Osborne Reynolds’s work. 

It is not possible to accord even the briefest notice 
to all, and contributions by Pappada, Tamman, Barus, 
Jordis, Freundlich, Spring, Svendburg, Bredig, 
Ringer, Schreinomakers, Lorentz, and others must be 
passed by with the remark that, as many of them 
will not appear in print elsewhere, (he volume must 
be consulted by all workers on colloids. 

His eightieth birthday saw van Bemmelen stricken 
with what proved to be his last illness. His modest 
soul was, above all whom the writer has known, 
superior to the need of praise. Thirty years’ patient 
labour, in a neglected field of science proves (his. Yet 
one likes to think that so abundant testimony to 
regard and esteem brought joy and courage in those 
last hours. W. B. Hardy. 

THE ANALYSIS OF DYES AND DYED 
MATERIALS, 

Identification of the Commercial Dyestuffs: heiutr 
voL Hi, of a Method for the Identification of Pure 
Organic Compounds by a Systematic Analytical Pro- 
cedure based on Physical Properties and Chemical 
Reactions, By Prof. S. P. MuHiken. Pp. vi + 274. 
(New York : John Wiley and Sons ; London : Chap- 
man and Hail, Ltd., 1910.) Price 2 ts. net. 

T he identification of natural or artificial d3^estu(Ts 
either as such or in association with textile 
fibres, colour lakes, paper, food, or other articles, is 
a problem which at the present day presents many 
dillicultics. Twenty or thirty years ago the number 
of dyestuffs was so small that their identification by 
an expert was a simple enough matter, but the enor- 
mously greater numW of artificial dyestuffs now in 
use and the rapid rate at which this number is daily 
augmented, has not only greatly increased the diffi- 
culty, but also the need of trustworthy means 
of analysis. The dyer with many hundreds 
of dyestuffs now at his command is able to 
match any , particular shade in a variety of 
different ways, but since the fastness for the purpose 
in view depends entirely upon a suitable choice of 
colouring matters, it becomes particularly important 
that in matching an approved pattern it should he 
possible not only to reproduce the shade, but also to 
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select the same or similar dyestuffs. It is also a 
desideratum for the merchant or textile manufacturer 
to be able to ascertain whether the colour of the mate- 
rials dved for him is always obtained with the dye- 
stuffs specified, whether the shade dyed by one firm 
is or is not a chemical match for that dyed by another, 
and other similar questions. I'he analytical chemist 
is also frequently called upon to determine the actual 
dyestuff or dyestuffs employed, for example, in the 
composition of a lake pij^nient for wall-papers or 
lithof^raphic printinf^, or to identify the material used 
for colouring certain food products. 

With the large number of dyestuffs which come 
into consideration it is obvious that no satisfactory 
scheme of identification can be based upon individual 
and empirical reactions, such, for instance, as the 
changes of colour produced by caustic soda or concen- 
trated sulphuric acid. Such individual tests can only 
be employed effectively after the genetic relationships 
of the dyestuff in question have been ascertained by 
means of suitable group reagents ; and only those 
chemical properties can be employed as group reactions 
which depend upon general differences in chemical 
structure. Another reason why such a principle can 
alone prove satisfactory is that the scheme adopted ; 
must be capable of including and referring to their j 
appropriate groups the new colouring matters which j 
arc constantly appearing, the individual reactions of 
which are unknown. 

In the analytical scheme published by A. G. Green 
in 1893, which is based in part upon the earlier 
schemes of Witt and Weingaertner, the chief differ- 
entiation is effected by the behaviour of the dyestuff 
upon reduction with zinc dust, and the reaction of its 
reduction products with air and with chromic acid. 
Whilst nitro-, nitroso-, and azo-compounds are com- 
pletely broken down upon reduction, and cannot there- 
fore be reoxidised, those dyestuffs which may be 
regarded as having an ort/zo-quinonoid structure give 
leuco-compounds which arc readily reoxidised to the 
original dyestuff by air, and those to which a para- 
quinonoid structure is attributable give Icuco-com- 
pounds stable to air but reoxidised by chromic acid. 
Still, a further group are not reducible at all, whilst 
dyestuffs of the anthracene class are converted into 
cfjloLired hydro-derivatives. 

In 1905 and 1907, Green, assisted by Yeoman, Jones, 
Haley,, and Stephens, published a very complete 
scheme for the analysis of dyestuffs upon textile 
fibres, in which the above principles were employed in 
conjunction with other group tests. In this scheme 
sodium hydrosulphite was substituted for zinc dust as 
the reducing agent, and the colourless potassium per- 
sulphate for chiomic acid, all the reactions being 
effected upon the fibre instead of in solution. This 
scheme of analysis is not only applicable to dyed mate- 
rials, but can also be readily applied to colouring 
matters in the solid form or when associated with 
mineral bases, food products, &c., by previously trans- 
ferring the dyestuff to wool or cotton. 

In the work under rfeview the author claims to have 
produced a perfected scheme of analysis of general 
applicability. In place of employing group reactions 
to differentiate the dyestuffs according to their struc- 


tural relationships and dyeing properties, the system 
adopted is largely empirical, being based upon the 
exact determination of colour changes effected by 
various reagents, the shades obtained being compared 
with standard shade cards and the results tabulated 
by a system of lettering. Although Green’s reduction 
and o.xidation tests are also employed as “ generic ” 
reactions, their indications arc interpreted in a strictly 
formal manner under arbitrary but rigidly fixed con- 
ditions. This produces the result that the main 
groups or “ genera ** frequently contain dye- 
stuffs which are entirely unrelated. We find, 
for instance, azo-colours of the benzopurpurine 
type classified together with rhodamine (a pyrone 
colour) ; phosphine and other acridine colours classified 
with annatto; auramine (a diphcnylmcthane deriva- 
tive) in association with primuline (a compound of 
the thiazol class); various alizarine colours in close 
conjunction with rose Bengal and violamines (pyrone 
colours) ; and dyes of the azo-class, triphcnylmethanes, 
and natural red w^oods .amongst the azincs, oxazines, 
and thiazincs. The author’s system also involves the 
coordination of dyestuffs of entirely different dyeing 
properties, irrespective of whether they are “basic,” 
“acid,” “substantive,” or “mordant” colours. 

The book contains colour re.actions of* some 1475 
individual dyestuffs, which are recorded with extreme 
precision for the selected conditions. Although, how- 
ever. it has involved much careful labour, the utility 
of the work has been largely sacrificed to the desire to 
obtain an impossible degree of accuracy and through 
the unscientific and inconvenient system of differ- 
entiation adopted. Such a rigid system of colour re- 
actions does not take account of the fact that com- 
, mercial dyestuffs usually contain variable impurities 
j or are shaded with small quantities of other colouring 
• matters. Furthermore, it may be questioned whether 
the exact tint obtained in the tests would not be .also 
I affected by small indetermin.'itc factors, such as the 
■ purity of the reagents or the quality of the textile 
I m.'iterials used in dyeing. Lastly, the scheme could 
; not be applied to mixtures without a complete separa- 
j lion into the constituents, a condition which is seldom 
I pcissible. Arthur G. Grekn. 

MUNICIPAL RNGINEEPINC. 

. A Mamial of Civil Enj^^inecring Practice: Specially 
arranged for the Use of Municipal and County 
I Engineers, By F. Noel Taylor. Pp. xii + 809. 

I (London: C. Griflin and Co., Ltd., 1911.) Price 
1 254*. net. 

[ 'T^'inS b<x)k has been written to supply the needs 

X of young engineers who propose to devote them- 
I selves to those branches of engineering practice which 
j fall to the lot of the municipal and county engineer, 

I or the borough surveyor; the duties which have to 
j be undertaken by such officials are of a most varied 
1 character, and involve a wide range of knowledge; 
I books of reference are essential to such men, and 
Mr. 'r.ajdor, drawing largely upon his own profes- 
sional experience, has dealt with the entire field of 
work covered by the term “municipal civil engineer- 
ing.” 
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The first six chapters are devoted to surveyin^j and 
levelling, and’ the mensuration of earthworks, the 
subject bein^ treated with special reference to the 
class of work which has to be carried out by muni- 
cipal engineers, such as the laying out of roads, 
tram-lines, sewers, &c. ; next follow three chapters 
dealing with such general problems as the stresses 
and strains in beams and struts under given loading, 
and the methods of determining the necessary scant- 
lings of simple beams and pillars. In a special 
chapter on the various materials employed in con- 
structional work, the author gives a concise descrip- 
tion of their structure, essential properties, manufac- 
ture, and the usual methods of testing them to ensure 
soundness and freedom from all defects. Retaining 
walls and their design are fully discussed in chapter 
xvi., and examples are worked out to illustrate the 
use of the formulae and the methods of securing safety 
with economy of material. 

'fhe making and repair of roads form a very im- 
portant part of the duty of a municipal engineer : 
prior to the advent of the motor-car, the roads outside 
town areas had been much neglected, and they were 
in a totally inadequate condition to deal with fast 
and heavy trafilc; as a consequence the questions of 
road maintenance and road construction have entered 
during the past ten years upon an entirely new phase. 
To mention only one of the changed conditions, with | 
horse tratlic the dust nuisance was, in country dis- 
tricts, a matter of slight importance; at the present 
day, on roads on which there is a heavy tuotor-car 
trallic, the suppression of dust becomes a factor 
which must be dealt with, and to which other details 
may have to be subordinated. In chapter xix. the 
author gives an excellent abstract of a report upon 
the proceedings of the International Road Congress, 
which mt‘t in Paris in i<)o8, prepared for the Local 
Government Hoard of Ireland by the chief engineer, 
Mr. Cowan. This congress agreed to a scries of reso- 
lutions embodying the views of the delegates as to 
the lines upon which in the future roads should be 
constructed and maintained, and also as to how best 
to cope with the dust problem, though at present 
opifnon is divided as to the respective merits of sur- 
face tarring and tar-macadam. 

A valuable chapter is that devoted to the design 
of structures in reinforced concrete; some excellent 
notes are given as to the essential qualities of the 
two materials employed — the concrete and the steel — 
then a series of simple formulae is worked out, and, 
finally, typical illustrations of design are given, such 
as floors, piles, reservoir walls, bridges, and sewers, 
in each case attention being directed to practical 
difticulties whii'h have to be met and overcome, if 
thoroughly sound, durable work is to be produccnl. j 
I his chapter is appropriately followed by one on 
masonry road bridges and similar work. 

The problem of the removal of domestic and trade 
refuse, solid and liquid, is dealt with in six very com- 
plete chapters — one of the best sections, in fact, of 
the book. All the most modern and efficient methods 
are discussed and explained, both in regard to the 
laying out and the construction of sewers, and in 
regard to the ultimate treatment of the sewage at the 
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outfall works. An abstract is given of the report of 
the Royal Commission on Sewage Disposal of 1908, 
a report which embodies the views of chemists, 
biologists, and engineers, and is a storehouse of 
information upon a subject which is of vital import- 
ance to the general public, and the layman is as much 
concerned with the efficient solution of this knotty 
problem as the engineers who have to design and 
maintain the necessary works. To make this section 
of the book complete, the author has added a chapter 
on the ventilation of buildings and house drainage, in 
which the best types of modern sanitary house fit- 
tings are described, with the help of a series of good 
illustrations. 

j Waterworks, their design and maintenance, form 
the subject of three chapters. Full details are given 
of the best system of filtration, of methods of soften- 
ing hard waters so as to render them more suitable^ 
for domestic purposes, and of detecting and checking 
waste of water, a constant source of worry to tin* 
engineer in charge of such works; some figures are 
given to show how excessive this waste by leakage 
and by the culpable negligence of householders may 
be, and how important it is to put a stop to it, if 
needless expense in constructional works is to br 
avoided, and a shortage of supply in periods of 
drought prevented. 

Constructional steel work is discussed in a very 
complete chapter. The examples chosen cover a wide 
range of such class of work — overh(^'ld water tanks, 
roofs, and bridges of various type. 'I'he illustrations 
in this rhapler are clear and not overburdened with 
detail, and are, therefore, much more likely to prove 
useful to a designer who consults them than is often 
the case with plates reproducing engineering draw- 
ings. For the guidance of young engineers, Mr. 
TayU)r has given a special chapter to the subject of 
the preparation and drafting of specifications, a 
chapter which will no doubt be. constantly consulted, 
as it is full of the most useful hints and advice. 

Mr. Taylor is to be congratulated on the production 
of a book which will find a place on the desk and in 
the drawing office of every civil engineer, and the 
publishers, loo, must be given a word of praise for 
the • excellence of the numerous plates and wood- 
cuts. T. II. H. 


njEMJCAL PIIKNOMKNA OF LIFE. 
Chemical Phenomena in Life. By Prof. F. C/apek. 
Pp. ix I- T52. (Harper’s Library of Living 'riiought.) 
(London and New York: Harper and Bros., 

Price 2.9. 6d. net. 

M FSSRS. harper could not have secured a 
more authoritative or a clearer writer than 
Prof. Czapek, of Prague, to present to the public the 
most recent views of biochemistry. The chemistry of 
protoplasm and its behaviour, as well as that of its 
constituents, have been greatly illuminated since that 
branch of chemistry known as the chemistry of cpl- 
loids has been subjected to investigation. The main 
properties of colloids were discovered by Thomas 
Graham in 1861, and the conception of ions we owe 
to Faraday. Nevertheless, the science of physical 
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chemistry remained in a dormant condition until van 
’t Hoff and Le Bel, twenty-one years ago, laid down 
the famous law named after them, and put forward 
their views on the nature of solutions. Exact and 
even mathematical researches in this region were 
thus rendered possible, and physical chemistry since 
then has grown at a prodigious rate, and has in- 
creased the boundaries of knowledge, not only so far 
as chemistry and physics are concerned, but also in 
the biological field as well. 

Unfortunately the growth of a new science means 
the introduction of a new language, and those who 
write in it arc not always able to realise that it is un- 
intelligible even to those who have received a scien- 
tific training a few years previously. Such a book as 
Prof. Czapek’s is therefore a godsend, for it explains 
in the clearest manner the new language as well as 
the new facts. .Although the author is a professor of 
plant physiology, he treats his subject in a wide 
manner, so as to be helpful to animal physiologists . 
as well. The properties of colloids, the use of the | 
ultra-microscope, the significance of the protoplasmic 
membrane, the velocity of reactions, catalysis and 
the enz}"mes, and the general laws of immunity are 
among the subjects treated in somewhat less than 
150 small pages. Each page is rich with information 
and full of thoughtful and pregnant suggestions. 

Prof. Czapek concludes that, so far as chemical and 
physical phenomena are concerned, our knowledge is 
now sufficiently advanced for us to be quite suic 
that it is unnecessary to call in the assistance of any 
mysterious “vital force** in order to explain the 
activities of protoplasm. The filling in of the still 
numerous gaps are mostly the working out of points 
of detail, and that is only a matter of time. 

“ There is only one part of physiology which is not 
yet accessible to our methods, and which we cannot 
prove to be ruled by the well-known laws of inanimate 
nature. These arc the psychological phenomena.** 

When we remember that less than a century ago 
organic chemistr\' was regarded as equally inaccessible 
to experimental methods, there is some hope that in 
the future even psychological phenomena may vield 
their secrets to the investigator. W. D. H. 

OUR BOOK SHELF. 

Where Do We Come From? Is Darwin Correct? 

A PJiilosophical and Critical Study of Darwin*s 

Theory of ''Natural Selection."' By Herbert Morse. 

Pp. iv-1-344. (London; Kegan Paul and Co., Ltd., 

iqii.) Price 75. 6d. net. 

Having read many of the eulogistic articles on Dar- 
win’s work which appeared at the time of his 
centenary, Mr. Morse was prompted to look into the 
matter for himself. He does not claim for his work 
any higher authority than that to be granted to the 
opinion of the man in the street. “Anyone who can 
read .and write, who has the ordinary powers of 
reasoning, and is possessed of some knowledge of the 
nature and value of evidence, is as capable of passing 
sound an opinion on the value of the theory, that, 
that evidence endeavours* to corroborate as anv 
scientist of them all:’* 

Let us give a few quotations to illustrate the com- 
petence and tcniper of this new' philosophical critic. 
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** Man is a self-improving organism, no other organism 
is. Every other organism is the mere sport of nature, 
at the mercy of environment, a mere physical puppet.*’ 
The struggle for existence “was the great promoter 
and agent of variation.’’ This, which is stated af one 
of Darwin’s fundamental propositions, reveals an 
abyss of misunderstanding. We are treated, as usual, 
to the old chestnut : “ If these new creations were all 
similar at the outset, it seems inconceivable that any 
period of time, however prodigious, or any set of 
circumstances, however extravagant, could by any 
process of slow accretion have converted, say, a flea 
into a fl.amingo.*’ 

The .author is therefore led to suppose that there 
were many independently originating primitive organ- 
isms. lie appears to believe that a theory of poly- 
phyletic evolution is quite anti-Darwinian, and he 
brings back old times by dividing the animal kingdom 
into four classes. There have been many stern 
critics of Darwinism who have done service to 
evolution-theory, advancing it a little beyond the 
st.age at w^hich Darwin left it, but these have 
been men careful to understand what Darwin 
meant, careful not to credit him with conclusions he 
did not hold, careful to acquaint themselves with the 
facts of the case. We cannot rank Mr. Morse among 
these. 

The World's Minerals. By Leonard J. Spencer. Pp. 

xi + 212 + 40 coloured plates. (London and Edin- 
burgh: W. and R. Chambers, Ltd., 1911.) Price 

At first sight one gains the impression that this is 
merely a remarkably cheap picture-book, published in 
time to be handy as a Christmas gift. The forty 
coloured plates exhibit an Oriental splendour and a 
daring which does not hesitate to represent the play 
of colours of labradorite and precious opal, or even 
the metallic lustre of native gold and silver. These 
dazzling pictures, prepared under Dr. Hans Lenk, 
of Erlangen, are themselves worth the price of the 
book, which, however, is far more than a mere album 
ol German chromo-lithographs. For the editor of 
The Miner aloffical Magazine has written descriptive 
text around the pictures, and has preceded this by 
an excellent introduction to the study of minerals, 
which makes the book something more than a pretty 
volume for collectors of pretty stones. Thus in only 
twenty-two pages the author manages to give a clear 
and wonderfully comprehensive survey of the difficult 
subject of crystallography, not even omitting to deal 
with Miller’s notation. 

On p. 16 the choice of 2 for the axial ratio of a 
dimctric crystal is unfortunate, suggesting as it does 
a simplicity comparable to that of indices, dealt with 
in the same paragraph. A figure like the I’yyi of 
anatase would have avoided any such implication. 
On p. 20 the drawings of rhombohedra arc apparently 
printed upside down, and the hexagonal prism is not 
satisfactory. Tlicse are, however, minor points, and 
the fact that one can find no worse faults in what 
amounts to a text-hook of systematic mineralogy 
comprised in the first forty pagt?s, on the forms, 
physical characters, chemical composition, and classi- 
fication of minerals, speaks well for the value and 
accuracy of the work. R. F. G. 

The Rubber-Planter's Notebook. By Frank Braham. 

Pp. viii+io8. (London; Crosby Ixickwood and 

Son, IOII-) Price 25. 6d. net. 

This hook is what it purports to he, a handy book of 
reference on Para rubber planting, with hints on the 
maintenance of health in the tropics ^nd other genera! 
information of utility to the rubber planter. It is well 
written, and the condensed information contained in 
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it, so far as it goes, is well delected and in the main 
correct. 

Many a “ creeper ” and new hand on Eastern estates 
and elsewhere will owe Mr. Frank Braham a debt 
of gratitude for this handy little volume, which doubt- 
less is the nucleus of a future work of more extended 
scope, not one with large type on art paper, but a 
planter’s “ Molesworth,” of use to the old hand as 
well as to the beginner. 

The author’s section on general information will be 
found specially useful, and his essential rules for the 
preservation of health in tropical climates are 
admirable if intended for the young planter going out 
to the East for the first time ; but for the older resident 
in the tropics “drink as little as possible — fluids in- 
flate the bowel “ is dangerous advice. The ingestion 
of a sufiicient quantity of water or other bland liquid 
is essential if for no other reason than to counter- 
balance the elTccts of excessive perspiration. In hot 
weather the kidneys are very largely relieved of their 
excretory duties by the skin. If then the individual 
\ for years has been in the habit of still further relieving 
^thein by drinking as little as possible, it is not 
astonishing that in cases of emergency they are unable 
I0 return to their normal state of efiiciency, and if 
blackwatcr fever is encountered death in such cases 
may be the result. 

Tn these essential rules also mention of the all- 
irnfK)rtanl hot hath and change at sundown would have 
added to tludr completcMiess. The book, howev^er, 
should command a ready sale. 

Die woderne grnphische Reprodnkiioti. Eiti Fiihrer 
tind Ralgeber dutch das Gebiet des lUtislraiions- 
wesens untcr Beriicksichtigung dot jut die Wieder- 
gahe hestimmten Originale. Gemeinverstandlich 
dargestcllt von L. P. Moslor. Pp. vi + 52 + xiv 
plates. (Jena Gustav Fischer, 1911.) Price , 2 
marks. 

In this booklet the author gives a concise description 
of the methods of illustration as at present practised, 
so that those who desire to avail themselves of such 
methods may have some idea of their characteristics 
and possibilities, and be guided as to their choice. 
He refers also, shortly, to methods of making draw- 
ings and photographs for reproduction. Following 
the text are fourte?en plates. Nine of those are im- 
pressions from half-tone blocks made from the same 
^ original to show the effect of the fineness of the 
screen, a reproduction of a reproduction, a “duplex” 
print, 'I'here are also a four-colour print, a 

collotype, and a photogravure. 


LETTERS TO THE EDITOR. 

[The Editor does riot hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to returrit or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

The Distastefulness of Anosta pkxippus. 

Referring to the gitercsting note on “ The Distnstoful- 
nnss of /Iwosm picxippus in Nature of Oclobor 12, I 
should like to suggest that the experiment, though interest- 
ing in itself, does not materially strengthen the case for 
the usefulness of mimicry. To make a good rase for 
mimicry in^ the sense in which that term is ordinarily 
used, the mimic Basilarchia archippus should be tested and 
found^ palatable. Further, if mimicry means anything at 
all with reference to these two species, North American 
birds should eat some butterflies but not molest Basilarchia 
archippus, ^ So far as observations have been reported, 
American birds eat butterflies very rarely, and there is no 
<?vidence, so far as I know, either from direct observa- 
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tion or from the thousands of stomach-content examina- 
tions made by the United States Department of Agri- 
culture, that its non-mimetic relatives are eaten more 
often than Basilarchia archippus. 

If European birds show the same indifference towards 
butterflies as is manifested by North American birds, either 
tli»‘ “ model,” Atwsid plexipptis^ or I he mimic, Basilarchia 
archippuSt might with impunity become widely dis- 
seminated in Europe. A. M. Banta. 

Cold Spring Harbor, N.^'., November 20. 

I HAVE a shrewd suspicion that if the result of my 
experiments upon Auosia plexipptis had proved this butter- 
fly to be highly palatable, the dwindling minority of 

mimicry sceptics would have made the very most of the 
fact, and claimed that it “ materially strengthened the 
case ” against Bates’s theory of mimetic resemblances ; 

and in this they would have been perfectly right, so far, 

at all events, as the particular instance is concerned. 

But since the experiments proved the precise opposite, 
those who believe in the theory may reasonably maintain 
that the case for the usefulness of the mimicry to Basil- 
archia archippus is thereby materially strengthen«;d. It 
appears to me that few more important items of evident:*^ 
in favour of the theory of mimicry can be established than 
demonstration of the distastefulness of “ models.” 

Again, 1 think Mr. Banta overrates the negative evidenc#^ 
he cites in support of the view that birds seldom prey upon 
butterflies under natural conditions. My opinion to the 
contrary is based upon a large number of experiments 
made in the gardens of the Zoological Society of London, 
and published in the Proceedings of the society for 
September. I can recollect no exception to the rule that 
insectivorous birds were roused to attention at once by the 
sight of butterflies, their keenness suggesting very forcibly 
that they knew them, either by instinct or by experience, to 
be part of their natural diet. 

Not less strongly suggestive was the determination with 
which they pursued, and the precision with which they 
generally caught, the butterflies on the wing when let loose 
in the shelterless aviary. Conversely, the skill evinced by 
the butterflies in dodging their pursuers in mid air was 
one of the most striking features of the rxperimenls. Just 
as one is compelled to believe that the instinctive doubling 
of the coursed hare when ov(‘rtaken by greyhounds in- 
dicates the habitual method of escape of the species from 
fleet-footed foes, so must one believe that the evasive twist 
of a butterfly when pursued by a bird is an inherited habit 
that has proved a means of salvation to members of that 
species in the. past when chased by similar enemies. If, 
as is maintained, birds do not under natural conditions 
prey upon butterflies to a suflicient extent to be reckoned 
as serious enemies, what explanation is to be offered of the 
marked reaction observable between the two sets of animals 
when pitted against one another? R. I. Pocock. 

Zoological Society, December 6. 

The Weather of xgxx. 

I HAVE studied with great care and interest Dr. Shaw's 
letter in Nature of November 30 disclosing a promising 
field of inquiry into the causes of such abnormalities of 
weather as wc have, for example, experienced during th 
summer and first half of the autumn of the present year. 
Seizing hold of the very fact Dr. Shaw’s letter refers to« 
which has apparently induced him to look in the direction 
of the upper atmosphere above 9 kilometres for new lines 
of investigation, namely, that certain types ^of distribution 
of barometric pressure, normally rainy, occasioned little 
.or no rainfall in the summe^r of 101 1, 1 had before reading 
his letter entertained the idea that somehow or other the 
persistent, parching drought might have been due to an 
abnormally reduced absolute humidity of the atmosphere 
(at least of those strata not immediately in contact with 
surface water supplies) over these islands, so much reduced 
that the convection currents adequate to produce rain in 
more normal conditions failed to* do so in the present year. 
I admit, of course, that a decreased absolute humidity of 
the air in hot summer weather, with the ocean all round 
us, would be a very different thing to account for, and 
perhaps could only be brought about by a persistent flow 
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of the air currents to our region from some arid con- 
tinental region like the interior of Asia, which would be 
very unlikely in summer. 

But the suggestions embodied in Dr. Shaw’s coninuinira- 
tion no longer render necessary such an assumption as 
small vapour-content of tiie air to account for the circum- 
stances of the drought. For 1 take it that if a barometric 
depression were transmitted to the surface strata entirely 
by variations of pressure occurring beyond the convection 
region at a height of about 9 kilometres, there would not 
be engendered the powerful rain-producing convociion 
currents usually associated with cyclonic circulation when 
a barometric depression takes its origin wholly or partly 
in causes residing in the lower layers themselves. 

Should this proposition not follow on th<» lines indicated 
in Dr. Shaw’s letter, I should be glad if he would 
correct it. L. C. VV. Bon.\ci\.\. 

Hampstead. X.W.. December 2. 

Mr. Bonacina would tlraw a distinction b(‘twoen baro- 
iTiftrie df‘pr.'<sinn'5 transmitted from above and those which 
take their origin wholly or partly in causes residing in the 
lo\\»*r layers themselves, and he would attribute a 
peculiarly rainy character to the latter. I know of no 
facts which enable us to draw with certainty the distinc- 
tiorj in individual cases, and I should have been glad if 
Mr. Bonacina h.-id citr-d vome examples which were 
demonstrably of the sreond type. I cannot sp('ak very 
positively on the subject. There is a certain hyp*‘rbolic 
region, sometimes shown on weather maps, betwe.‘n a pair 
of cyclones and alternating anticyclones where I think such 
depression^! mav occur. The weather associations of that 
particular distribution are peculiar ; in the words of a 
well-known .*crse : 

it U'*"'!. it very very SooM, 
iJut when it i-i )rwl it is horri*!. 

In summer, thunderstorms with copious rainfall may occur 
with such a distribution. They are associated with areas 
of shallow depression — local secondaries — which may be 
entirely surface-bred ; but the pressure differences involved 
are .so slight that they must be regarded as belonging 
rather to the embroidtTV than to the outlines of the 
pressure distribution of the globe. 

Let me take the o|)porf unity to add that the furthr r study 
of the physics of rainfall might contribute to the clearing 
up of some rnisconcrptioris about its mcteorologic.al 
significance. Suppose that we regard rainfall as incident.al 
to convection, that is, to the process of righting instability 
in the lower or rniddie layers of the atmosphere, which may 
be caused by the superposition of layers of inverted density. 
Consiaer ih'* eff.M t of variations of pressure imposed 
entirely from above. If the lower layers contain a stratum 
of iloating cloud, it follows from the difference of adiabatic 
ternper.Tt’ire-rlv.nge in cloudy and dry air that romprf'ssioii 
will produce instability at the lower surface of the cloud 
and rarefaction will produce instability at the upper 
surface. .Mternate compression and rarefaction, such as 
would be imposed from above if some giant were playing 
upon the middle and lower layers of the atmosphere, with 
their cloud strata, like a concertina, would give alternating 
instability of different types. With one type rain would bo 
produced. What would happen with the other T have not 
fully made out ; perhaps Hie m.ammato-cumulus cloud m.ay 
illustrate it. A good deal depends upon the vertic.al 
temperature gradient, of the causes of which at present we 
know little. 

Certainly if .tbeje were no cloud layer to form a locu.s of 
instability, compression would simply raise the tempera- 
ture of the air, and hence its potential drynf'ss. The other 
stroke of the concertina, the rarefaction, might itself pro- 
duce cloud, possibly at more than one level, and its con- 
tinuance would maintain the cloud and the instability 
necessary for continuous, but fluctuating, rainfall if sup- 
plies of suitable air were forthcoming. We have here an 
explanation of cloud layers at different levels and of the 
well-known tendency, towards cloud and rainfall with a 
falling barometer that is satisfactorily independent of 
surface conditions. Looking into the details, wc can also 
see that a falling barometer alone is not necessarily a 
sufficient cause. 


Parenthetically, may 1 e.xpress the hope that Mr. 
Bonacina or some other student of weather will refer to 
the figures for tlie dryness of the air of the past summer as 
compared with air under similar conditions of wind direc- 
tion, &c., in previous summers? The facts arc available 
and well worth investigation. There is, 1 have reason to 
think, a high negative correlation between humidity ai 
9 a.m. and the duration of sunshine for the day, and this 
may point to another factor in the cause of the brilliant 
summer. 

I hope Mr. Dines will make good his view that the dis- 
tribution of temperature in the upper layers is not related 
to the direction of the air currents. When I wrote I had 
in mind particularly a cold invasion in the upper air of 
July 29, 190S, with a '‘northerly wind, and the apparent 
increase in intensity of the phenomena of a line squall at 
higher levels. But if we can be a.ssured that cold invasions 
begin at the bottom, it will free us from much difficulty. 

In the interesting letter from Dr. Carl Ramsauei* pub- 
lished in your issue of December 14 the argument is based 
upon the assumption that during thf* past summer con- 
densation in the atmosphere was inhibited f(»r want of 
nuclei. The assumption requires proof before it can be 
accepted as a basis of physical reasoning. Supersaluratit»u , 
of air in the free atmosphere is often assumed, but, so fa’!' 
as I know, it has never been dcinonslr.ited, and meteor- 
ologists, as a rule, do not feel themselves at liberty to 
use it. W. N. Sinw. 

December 19. 


The contributions in \our columns to iliis subjf'ct ai«' 
of great interest. 1 will venture, with your pi rmiv'jsion, t«* 
propound one or two questions suggested by the li tter of 
Dr. Carl Rainsauer. On his hypothesis, would it not 
follow that all periods of minimum .solar activity would )>e 
marked by weather the 1911 type? Js this the case? 

On the same assumption, it would seem to follow that 
the same type of weather would extend over the whole 
earth: has this bem the rase? \Vc have, 1 think, benru 
of torrential rains in norlbern Italy in tin? beginning of 
summer, and of the early onset of winter in Canada. 

Again, assuming this hypothesis, not the earlli only, hut 
all the planets would have been affertid. Il.ave the sup- 
posed snow-caps of Mars shown any >hrinkagr? 

Failand, December 15. linw. Fw^. 


The Photography of Ha during Solar Eclipses. 

In N.vruRE for December 7 (p. the- report of tli« 

council of the Royal Society is said to stale that at tin’ 
total solar eclipse of April 2S tin* obs(‘rvers sent out b> 
the Joint Permanent Eclipse Expedition secured observa- 
tions with a short-focus prismatic camera showing the* 
whole of the hydrogen series, with the additional remark 1 
that “ this is Hie first time Ho has been pholograplied ai 
an eclipse.*' 

In the interest of accurate annotation, howevcT, this 
statement of the council must be modified, as reb'rence to 
the reports presented to the Royal Society of the c'clipse of 
1893 (West Africa) and 189S (V’^iziadrug) will show that 
the Ho line w.is recorded as a strong line on the photo- 
graphs obtained with prismatic cameras at both these 
eclipses by the expeditions from the Solar Physics Ob.serva- 
tory. It was al.so recorded by other ob.servers at the -Indian 
eclipse of 1898. Charles P. Butler. 


The Nematodes of the Thames. 

Referring tO my former communication on this subject, 
1 am happy to say that I have at last discovered the host 
of at least one of the sp(?cies of nematode found in the 
Thames. Mr. Chas. Todd, of Tottenham, has kindly sent 
me a sample of mud from near the Tower Bridge contain- 
ing vast numbers of Tubificidac. Among these are Limno- 
drilus hoffmeistcri, Tuhifex campanulatus, and other 
interesting fresh- or brackish-water worms. The nematode 
has so far been found only in Tubifex. It gains an 
entrance into the spermathecae, where it develops to the 
great inconvenience of its ho.st. ^ Hilderic Friend. 

Swadlincote. 
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MlCllOSCOVE STANDS. 

C ''ONSlDKRAHLE attention is now being directed 
by tliose interested in microscopy to various 
questions connected with the build of the instrument 
irrespective of the purely optical parts. We have 
thought it desirable, therefore, to ask the opinions of 
those with large cxperienct^ in the designing ajul 
])roduction of stands both here and on the Continent, 
'riiesc opinions arc given below. 

Claim for Superiority for the English Stand. 

Hy the term “ English microscope ” is meant the 
distinctive type of instrument which has been 
built to embody conveniences for working with modern 
high-class objectives and condensers, which conveni- 
ences cannot be found in combination in any other 
microscopes than those of British origin. Among 
them are the following (i) *The tripod foot; (2) % 
long range of coarse adjustment for the use of low- 
V'owcr objectives ; (3) *thc body tube fitted with mechan- 
ical draw tube to allow for the adjustment of objec- 
tives for thickness of cover-glass; (4) the mechanical 
stage scientifically constructed as a part of the whole 
instrument; (5) the compound substage with rackwork 
It) focus and screws to render the substage condenser 
axial with any objective that may bo in use; (6) *fine 
adjustment to subslage ; (7) *the Wenham binocular 
body ; (8) the various fittings for substage apparatus, 
t'ye-pieces, and objectives of the Royal Microscopical 
Society’s standard gauge; (q) *all the working parts 
fitted with sprung bearings and controlling screws so 
that compensation for wear and tear may be readily 
effected. 

In the luiglish microscope alone are all these con- 
veniences to be found in combination. In isolated 
instances one or two of the fittings are included in 
microscopes of forc'ign origin, but none are provided 
with those marked with an asterisk, in the manner 
that is usual in the. English instrument. 

Numerous microscopes arti made in Great Britain 
which are not of the typical English model, designed 
for students and special uses, but even in these it is 
customary to incorpe^rate some of the qualities and 
conveniences enumerated above, and they permit of 
I greater latitude in individual working on the part of 
r ihe intelligent user than is possible with a microscope 
^\\Juch must of necessity be used as a tool that mag- 
nifies on account of its limitations. 

The English microscope has never suffered from 
■ want of appreciation on the part of those who have 
j had leisure or taken sufficient interest to use its many 
[ refinements, and it is significant that it is the prcvail- 
I type that is employed by the thousands of amateur 
i workers throughout the world to-day. 

I To the professional worker it has not appealed in 
1 the snm<‘ degree, but gradually he is appreciating the 
j fact that to do the best he must have the many facili- 
I lies that the English microscope affords, and it is in 
('onseqiience gradually displacing instruments of 
simpler construction. 

The English microscope has always been of sub- 
stantial proportions, but a definite advance in its pre- 
cision took place when between twenty and thirty 
years ago it was recognised by the leading exponents 
of microscopy, and especially Dr. D.TlHngcr and Mr. 
E. M. Nelson, that the improved optical means then 
introduced could not be advantageously employed with- 
out adequate mechanical conveniences. A slower act- 
ing fine adjustment suitable to the increased numerical 
• iperture of objectives was the earliest step, and after 
many years’ insistence that the now almost extinct 
direct-acting fine adjustment was - sufficient for all 
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icquireiiiciUis, ihc Continental makers fell into line 
with the English makers. 

Then followed the mechanical draw tube, and only 
those who have seen the beautiful manipulative effects 
obtained by leading workers, can realise what can be 
done by its use in correcting for slightly different 
thicknesses of cover-glass. It has been stated that 
a difference of draw-tube length of 5 min. is of no 
practical importance, but this is not the experience 
of the modern worker. His critical effects are obtained 
within closer limits. 

Improvements were simultaneously introduced into 
the general design of microscopes, refinements which 
advanced workers found desirable were incorporated, 
and British manufacturers produced instruments which 
. are to this day known by the name of the microscopist 
who provided the specilication. 

The result has been that the English microscope is 
a distinctive one, and is unlike its contemporaries of 
oth<‘r countries in several important features. 

The mechanical stage of the English microscope, 
built as part of the instrument, has very forcibly re- 
vealed its advantages in connection with the recent 
introduction of immersion paraboloids and reflecting 
condensers. The attachable mechanical stage of the 
Continent carries the object slip along the surface of 
the stage. For these immersion paraboloids it is 
essential that the under-side of the object slip shall be 
in contact, by means of immersion oil, with the top 
lens of the paraboloid. It will be obvious that as the 
mechanical screws carry the object slip along the sur- 
face of the stage the oil from the under-side of the 
object slip will pass on to the stage surface. The 
immersion oil is thus drawn away and the contact is 
no longer maintained. The same effect is produced 
with any immersion condenser, so that in effect the 
attachable form of mechanical stage largely interferes 
with the proper working of any condenser or para- 
boloid which may be of the immersion type. 

It should be borne in mind in this connection that 
the Abbe illuminator, if used in its full efficiency, must 
be immersed. This fact is generally overlooked, and 
it is exceedingly rare for an Abbe illuminator to have 
its maximum numerical aperture developed by means 
of oil immersion. 

The English mechanical stage has each plate work- 
ing independently, and the object is carried in a fixc'd 
position on the top moving plate. The oil therefore 
docs not run on to the stage surfacq as in the pattern 
just mentioned. 

The compound substage is typically English. The 
necessity for centring screws to enable the optical 
centre of the substage condenser to be adjustt'd to the 
objectives in use has to this day not been recognised 
by Continental opticians. 

A fine adjustment to the substage was the accom- 
paniment to the more general use of the oil-immersion 
condenser, the absolute focussing that this required 
being realised better by this means than by coarse 
adjustment only. 

There is still want of conformity with the Royal 
Microscopical Society’s substage size on the part of 
non-British makers, and the condensers are not inter- 
changeable without alteration. 

The advantages associated with the tripod foot 
which, properly proportioned, is light in weight, and 
yet imparts rigidity which is not possessed by any 
other shape, the convenience of being able to use low- 
power objectives, and the Wenham ’s binocular body 
with its exquisite stereoscopic effects, and, finally, the 
obviously better construction from a mechanical point 
of view of fittings th;it are adjustable in consequencf 
of wear, all unite to make the British microscope an 
instrument of precision. 
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It is admitted that many of the rotinements which 
are referred to here are ot but small use to the man 
who does not make himself acquainted with elemen- 
tary principles of microscopical theory and manipula- 
tion ; but any worker who intends to wrest from his 
instrument the best it is capable of yielding and 
desires to make himself proficient in its use will find 
that the English microscope must be employed. 


A Defence of the Continental Form. 

The Continental microscopes are of a shorter build 
than the original English pattern, and are normally 
supplied with a tube length of ibo mm. (6 inches), 
while the English tube length normally supplied is 
250 mm. (10 inches). 

The short Continental microscopes are more con- 
venient to use on a table of normal height, and, owing 
to their compactness and portability, are mostly used 
in laboratories of universities, institutions, &c., in this 
country. 

The equipment of these microscopes varies consider- 
ably, and the better microscopes of the leading makers 
are fitted with all the modern appliances demanded 
with an up-to-date fully equipped microscope. 

The stands arc often fitted with mechanical stages 
of exquisite design and large opening, being revolv- 
able, and having a displacement for the cross motion 
large enough to allow for searching over an entire 
slide; they are very convenient if serial slides are to 
be examined. Verniers arc provided to kx'ate the 
exact position of the object, thus saving a great deal 
of time in finding the exact spot noted on any previous 
day. 

The substage arrangement is of the usual Abbe 
form, with sliding sleeve to receive either a fixed 
ordinary Abbe condenser or an achromatic condenser 
with centring device. 

The iris diaphragm carrier on the substage is of a 
very ingenious construction, being provided with rack- 
work to place the iris out of centre, up to a range to 
meet the extreme margin of a numerical aperture of 
140, and, owing to the iris diaphragm carried being 
revolvable around the optical axis of the microscope, I 
specimens can be illuminated from any azimuth and 
obliquity with the greatest ease. 

'fhe recess in the iris diaphragm carrier takes a 
polariser, also mica films, in a convenient manner 
should the microscope be used with polarised light. 

The complete silbstage with condenser is provided 
with a rack and pinion work, and the best make acts 
with such precision, having no back-lash whatsoever 
in the rack and pinion movement, that the fine adjust- 
ment of the silbstage is absolutely superfluous. 

The horseshoe foot, provided with three resting 
points ^ on the extremity of the horseshoe, has been 
much inftproved of late in order to ensure great firm- 
y.on the stand for visual observation. For hori- 
Conlirf^??* photomicrography, the 

prepared ^'tiiefly used with a suitably 

device; this niode levelling screws and clamping 
vice even with the In? proved to be of great ser- 
make. ^ tripod stands of best English 


tripod stands of best English 
The body tube of some of the^*^ i* 1 .. 1 

‘he stage In the 

menT of 2 /iwo'^o^f ri-n-'"''''*'' !novL 

sufficiently large to mel^' rackwofk is 
focus. ^ powers of /^-inch 

All important sliding parts r 
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fully ground in and free from back-lash, which i& 
essential if the microscope is expected to remain in 
focus, chiefly with high powers. Sprung motions, 
however carefully done, are bound to counteract. 

First-class Continental makers do not spare expense 
in making these carefully ground-in sliding parts, 
and this is the best and surest manner to guarantee 
a first-class microscope to be steady in focus. With 
the cheaper Continental models the sprung sliding 
sytern is used to some extent, but less accuracy in this 
motion is required with such microscopes, which are 
chiolly designed for low powers. 

For binocular vision, even with oil-immersion lenses, 
the Abbe stereoscopic eyepiece of latest form is simply 
unique. 

To sum up the advantage of the Continental model, 
it is only fair to say that the instruments, though 
simple in construction, are certainly most efficient for 
the highest class of research work in microscopy. 

English and Continental Microscopes. 

The average English microscope of the present day*^ 
is a represent.ation of a simplified instrument of what 
in former days presented a complicated and massive 
piece of mechanism. The Continental model, on the 
other hand, has gradually been evolved from an ex- 
ceedingly simple design to an efficient and practical 
instrument better adapted to the requirements of the 
serious worker than is the typical English model 
possessing the multiplicity of racks and screws and 
milled heads so much admired by a certain class of 
dilettanti. The serious worker in science has not the 
time to play with the large variety of unnecessary 
fittings eml>odied in the typical English microscope, 
while the dilettante finds a whole day may be well 
spent in a variety of manipulations effecting mechan- 
ical and optical adjustments (mainly mechanical) to 
enable him to examine only a few objects, and such 
a day’s work often proves to be more exhausting 
physic.ally than menially. 

The tripod base is more rigid than the typical 
Continental “horseshoe” base, but of recent years the 
leading Continental makers have so modified the 
“horseshoe” in that the “toes” arc spread outwards 
and the “heel” prolonged to an extent that. the in- 
strument is sulficiently rigid for all practical purposes. 
When using the microscope in the horizontal position 
for photomicrography the tripod base gives greater 
rigidity when not fixed by screws or clamps to the 
photographic apparatus, but it is not wise to employ 
the microscope in photomicrographic work without 
having it securely clamped to the base plate of the; 
apparatus, and therefore in this respect the Con- 
tinental “ horseshoe ” is equal to the English tripod. 

There arc Continental microscopes made with 
“ horseshoes ” giving equal rigidity in vertical and 
horizontal positions to the tripod, and possessing the 
great advantage of free access to the substage, a 
feature generally lacking in the typical English model. 

The substage with centring arrangement is rarely 
met with in Continental models, but instead, centring 
adjustment is provided in the nosepiece, which is un- 
doubtedly a more accurate method of obtaining optical 
alignment than by displacing the conden.ser to suit a 
change of objective. Indeed in photomicrography the 
absence of centring screws in the substage means a 
considerable saving of time and greater accura^ is 
obtained by employing centring screws, or the Con- 
tinental objective sliders, attached to the body tube 
of the microscope. 

As regards the stage : at one period the principal 
difference existing between the two makes was that 
the Continental was provided with an attachment 
giving mechanical motion, while* the English niechan- 
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ical stage form^.d an integral part of the instrument. 
Now we find a “built in” mechanical stage in the 
best Continental microscopes, and they, as instru- 
ments of precision, are of a higher order than is 
obtained in the English models. 

The line adjustments in the Continental models are 
made in a variety of patterns, but in their best form 
we have as yet nothing in this country to compare 
in quality of mechanism and slowness of motion. 

The mechanical draw-tube is provided in only a few 
Continental models, a feature more common in the 
English. Instead of this adjustment the Continental 
makers provide the objective with correction collars 
to allow of ailjustment for varying thicknesses in 
cover glasses, and this is considered more accurate 
than the mechanical draw-tube. 

It is often claimed by English makers that one of 
the advantages in possessing an English microscope 
is that certain fittings are made to the Royal Micro- 
scopical .Society\s standard measurements. As re- 
gards objectives and eyepieces there is little or no 
difllculty in getting the products of all reputable 
, makers interchangeable, whether English or foreign; 
but a different state of affairs prevails in respect to 
substage sleeves, for it is generally found that not 
only does one English maker’s condenser refuse to 
fit into the substage of another, but it is a common , 
fault to find substage sleeves of English microscopes ■ 
varying so much in diameter that the ideal of R.M.S. ; 
standardisation has yet to be reached. 1 

Neither the society nor the makers have met the ' 
needs of English microscopists in this respect, so it ! 
may be left to the National Physical Laboratory to ; 
step in and fill the gap, which is a wide one. * 

Sprung fittings is another feature claimed for certain i 
English models, yet a curious contrast is shown ; 
respecting the durability of these adjustments as com- * 
pared with the Continental. 

The screwdriv’cr is a tool frequently used by owners ' 
of the former class of instrument, while the leading 
Continental instruments require adjustments only once j 
in many years of daily usage, 

.Accordingly it would appear that fewer sprung 
fittings add to the durability of the instrument. 

When choosing a microscope to embody the greatest 
possible facilities for the present-day needs of the 
serious worker, it will be found to be a product of one 
of the best German houses. 


SLEEPING SICKNESS AND BIG GAME. 

T N spite of the fact that a commission has been sent 
out to Nyasaland to investigate the problem of 
the relations of the big game to the spread of sleeping 
sickness, under the direction of Sir David Bruce, the 
most eminent authority on this subject in this or any 
other country, persistent efforts continue to be made 
to force the Colonial Office to prejudge the issue and 
to cause the game to be e.xterminated before its 
relation to the disease has been determined accurately. 
The latest of these efforts was made in the House of 
Commons on December 13, by Dr. Chappie, member 
for Stirlingshire, who urged the Secretary for the 
Colonies to relax the severity of the game laws so as 
“to permit of the natives hunting gawe knoivn to 
harbour the trypanosome in their blood in order that 
both the game and the infecting fly which invariably 
accompanied it might be driven off from the populous 
centres.” We have italicised two statements in Dr. 
Chappie’s speech, as reported in The Times of Decem- 
ber i4», in order to direct attention to points in 
which scientific knowledge at the present time does 
not confirm, or is at variance with, the grounds on 
which he bases his plea for extermination. His 
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argument is but another instance of the lamentable 
ignorance of our legislators in scientific matters. 

The question under consideration has been discussed 
at some length in the last three numbers of Naturk, 
and it will be sufficient here to summarise briefly the 
present position of the problem. The extermination 
of the game is urged by its advocates on the following 
grounds : — (i) That antelopes and other wild animals 
liarbour Trypanosoma gambiense in Jheir blood, and 
arc therefore dangerous as a source of infection; (2) 
that the tsetse-flies instrumental in the transmission 
of sleeping sickness are dependent upon, and accom- 
pany,' the big game, and would disappear if the game 
were destroyed. 

With regard to the first point, it has never yet been 
shown that the big game, in a natural state, harbours 
the trypanosome in its blood, but only that antelopes 
can be infected with T. gambiense in the laboratory ; 
and this has been shown also for practically all ilic 
common domestic animals. It may be left to common 
sense to judge whether, in a region in which the 
ts(^tse-flies abound, the domestic animals surrounding 
the villages and homesteads, or the shy and timid 
antelopes keeping their distance in the jungles, an* 
likely to be the greater danger to human beings as a 
source of infection. 

With' regard to the second point, those who are 
acquainted with the tsetse-fly in its native haunts are 
by no means agreed that it is dependent on big game, 
or that it necessarily accompanies it; on the contrary, 
many instances have been adduced of tsetse-flies 
swarming in places where there is no big game of any 
kind. If, however, it were admitted for the sake 
of argument that the flies follow the big game, what 
(iffect is likely to be produced by the destruction of 
their natural food? Is it to be supposed that the flies 
would sit down and die helplessly of starvation? Is 
it not far more likely that they would be attracted by 
the food supply offered by the domestic animals sur- 
rounding the homesteads, animals which almost with- 
out exception are potential hosts of the trypanosome 
just as much as the big game? If such an effect 
were produced, the danger to human life might bo 
increased tenfold. 

The whole question is one beset with dangers and 
difficulties, calling for full investigation of the complex 
factors of the case and for the utmost caution before 
proceeding to take action. To ca^y out the exter- 
mination of the game in the present state of our 
knowledge would be simply a leap in the dark, an 
experiment which, so far as can be foreseen, would 
lead to no amelioration of the conditions, but might, 
on the contrary, be fraught with disastrous results. 
The Colonial Secretary must be commended for having 
refused, so far, to allow his hand I'o Ix' forced in the 
matter. The wisest course in the circumstances is 
surely to “ wait and see ” what are the conclusions 
reached by Sir David Bruce’s Commission. 


; EXPLORATION IN THE DEPARTMENT OF 
PETEN, GUATEMALA.^ 

T he ruins of Tikal, completely hidden in the forest 
in the northern part of Guatemala, distant 
about thirty miles from the Lake of Peten, and forty 
miles from the nearest habitation, are among the 
; most important and interesting in Central America. 

! Since my second visit to these ruins in 1882, I have 
been anxiously awaiting the result of further explora- 
; tions on this attractive site, and at last it has come 
I in a handsome volume published by the Peabody 

1 Memoirs of ih«‘ Peabody Afuseum of American Archaeology and Ethno- 
logy, •Harv.'ird University. Vol. v.. Nos. 1 and 9:—“ Explorations in the 
I Department of Peten, Guatemala : Tikal," by Teobeit Maler ; ** Preliminary 
' Study of the Ruins of Tikal, Guatemala," by A. M. Totrer, Pp. 135+28 
t plates 4“ 2 maps. (Cambridge, U.S A. : The Museum, igii.) 
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Must'um oi Harvard l‘nivorsily, iiiulor tln^ auspio sof miioli work can be accomplished within a specified 
which th»' explorations were undertaken. 'I'lie first and time. 

Mr. Malcr discovered a considerable 
number of hitherto unknown sculp- 
I hired stela?, and both his report and 
1 ‘Hr. To/zer’s are furnished with mam 



detailed plans of buildinf»s. 

Dr. Tozzev was accompanied 1>\ 
Mr. Merwin, who observed the 
azimuths of the front and back walls 
of the five principal temples with a 
transit instrument, but the sk<‘lch 
plan printed in this volume does not 
show the buildings plotted according 
to these bearings, «and although it 
shows much that was prt'viously un- 
recorded, a more accurate survey of 
the site is to be desired; in fact, 
although the work accomplished b\ 
Mr. Maler and Dr. Tozzer adds con- 
siderably to our knowledge*, much yet 
n'lnains to be done at Tikal. 

Dr. Tozzer doi's not say wht‘ther h«y^ 
made paper squeezes of the carving'^ 
and inscriptions, but it is to be hoped 
that moulds were made, lor, excel- 
lent as Mr. Maler ’s ])hotogr:iphs an , 
photographs alone do not sullice for 
a careful study of the carving, a. id 
[)laster casts are absolutely necessar\ . 

Mr. Mal(*r says that Tikal covered 
an area of lour to five kilometre*' 
square, but surely this requires veri- 
fication by further measurement". 
Dr. l'ozzor\s sketch map, which in- 


X cond of ihCsSe expeditions were conducted by that < eludes all the buildings described in the re- 
vrieran explorer, Mr. Teobert Maler. and the third ports, nn-asures less than i x i.J kilometres. Isidatrd 


by one of the most prominent of the 
younger giuieration of .Americanist", 
Dr. Alfred .M. To/zer. Owing tn 
some unfortunate friction betw«M n 
Mr. Maler and tile Peabody 
Museum. Mr. Maler ’s plan of thf 
ruins and some ai the detail plan" 
of the buildings In? d» "iribes wen- 
not obtained for this volume, and 
it is then.-bire difiiirult to d«* 
f'.dl ju"tice to* his sh.'in- of th*- 
V. < 'ck. 

During .Mr. M.iler*'. preliminary 

• xpedition < 1S05) li»- remained only 

• ight days at ih*- ruins. On his 

r.'Xt expfdirior. he* was 

e. mped then* for four months, from 
.\ugusi 10 November. As thes«* .are 
riici rainy months, he certainly 
avoided the gnat difficulty attend- 
ing a n sidence at 'Tikal during the 

• Iry sr-n..r)n, whicli is the scarcity of 
v.at«r; on the other hantl, four 
I’lonth"' camping in a tropical fon.*s! 
daring the mins must have entailed 



great liardship, and it must often x 

iaav.: been very difficult to carry on 
"iv work at all. 

It is to b«.‘ rognjtted that Dr. 

I o//» r’" report is not ac comprinierl , 

.i" is .Mr. Maler ’.*•, Ijy a personal 

I'.arr/itivf , moreover, lie giv'es nt* 

indication of flio length of Ids stay 

at the ruins. Personal, narrativ*- 

i!iav be of no particular scientific 

interest, to ibe archaeologist, but ii 

is of the greatest value to future e.\pIon-r 

Icjiow what difilcult.'es hava* to h*- rjv*-rcr»me and 
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Fi(.. V.— Circular Slone Allar at Tik.al. 

" t<i ’ huildings may be found at a distance of two 
lu«\\ ; kilometres from the cemtre of the city, but this does 
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not prove that the city proper covered such a great 
area as Mr. Maler states. 

To those who have not studied American 
arclueoloi^v, it is a surprise to learn that the remains 
of a city covering nearly a square mile, with five great 
stone-built temfjlos, raised on pyramidal foundations, 
ilic highest reaching an elevation of nearly two 
hundred ft*et from the ground, as well as many smaller 
leinples of similar form, and well-built stone houses 
containing numerous small, stone-roofed chambers, 
.ire to b(' found hidden away in the depths of a 
tropical forest in America. However, American 
.irchipology is still in its infancy, and may have some 
str.ange developments in store for us; it is a vast field, 
and as the interest in it is rapidly increasing, there 
is overv hope that the rising enthusiasm of students 
and explorers will result in dispelling much of the 
mist which obscures the curious civilisations, some 
of which devidoped and waned many hundreds of 
ve.ars before' the first Spaniard set foot on the 
American continent. Mr. Maler probably closes a 
long career of exploration In the forests of Guatemala 
and Yucatan with his last journey to Tik.al, but from 
Dr. To/zer one can happily look for useful and con- 
scientious work, both In the field and in the .study for 
manv years to come. At.frf.d P. Mavdsi ay. 


I 


THE ECOLOeV OF DESERT PLANTS. 

N :i publication of the Carnegie Institution of Wash- 
ington, entitled “The Water-Ilalance of Succulent 
Plants,” Mrs. IC. S. Spalding adds to the statistics 
tliat she bad previously given conc<*rning the reversible 

changes in dimensions 
;ind form of Ccreus 
the massive 
stem of which acts as 
an expanding and con- 
tracting water-reservoir. 
Her observations on the 
rate of growth of this 
“giant cactus** lead to 
.the conclusion that it 
requires a hundred i 
years to attain a height ' 
of ten metres. Mrs. 
Spalding shows that 
analogous reversible 
change in volume takes 
place in Echinocactus 
Wisliz-c-tii, and Opim- 
tia spp., and gives the 
interesting information 
that the former, at 
first spherical in form, 
becomes irregularly 
columnar, lop-s i d e d, 
and top-heavy, so that 
it readily topples over 
or is uprooted by the 
wind. She suggests 
that the inefficiency of 
the root-system thus 
revealed represents a 
case of incomplete 
adaptation, w h i c h 

accounts for the “ sparse occurrence ** of the plant. 

Hy the somewhat cryptic and certainly inelegant 
expression “water-balance,** Mrs. Spalding and her 
co-author. Prof. D. T. Macdougal, mean the amount 
of water stored in the plant. Tlic latter author’s con- 
tribution to the work includes statistics as to the rate 
and amount of loss of water of certain succulent 
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Fio. 1.— (Vrfwjr ^iganii'us hnviiiK a 
dead trunk and living branches 
whicli bore flowers one year after 
the death of the trunk. 


plants, including the three species mentioned above; 
for instance, he concludes that individuals of Cereus 
giganteus “12 to 20 metres in height would contain 
Irom 2000 to 3000 litres of water,’* and that “such 
individuals might lose from 1000 to 1600 litres of 
water . . . and still survive.** As an excellent 
example of the power of endurance displayed by this 
species under net loss of water, Prof. Macdougal 
mentions that branches may remain alive and even 
bear flowers many months after the death of lh<- 
main trunk. A number of successful photograph^i 
illustrate the w'ork, and one of these is reproduced 
here. 


SIR JOSEPH DALTON HOOKER, O.M., G.C.S.L. 
F.R.S. 

most distinguished son of a very distinguished 
father, Joseph Dalton Hooker was born at Malcs- 
worth, in Suffolk, on June 30, 1817. ICarly in 1820 
his father was appointed by the Crown to fill the chair 
of botany in the University of Glasgow, a post which 
he held until, in 1841, he became director of the Royal 
Gardens at Kew. As a consequence Hooker was 
educated in Glasgow, passing through the High 
.School to the University, from which he obtained the 
degree of M.D. in 1839. Devoted as a lad to th»- 
reading of works of travel, we learn from Hooker 
himself that he was especially impressed by Turner's 
description of the Himalayan peak of Chumlari, and 
by the account of the Antarctic island of Kerguelen 
contained in Cook’s voyages. An opportunity of 
investigating the latter came to him very early in his ■ 
career. When he completed his medical studies. 
Hooker entered the Royal Navy as an assistant 
surgeon, and was gazetted to the Erebus, then alH»ut 
to start, along with the Terror, on the famous Ant- 
.arctic expi'dition led by the eminent navigator Sir 
James Clark Ross, 'rfiroughout this expedition the 
young assistant surgeon held the post of botanist, and 
during its throe years* cruise in the southern seas he 
was able to visit New Zealand, Australia, Tasmania, 
K('rguelen, Tierra del Fuego, and the Falkland 
Islands, amassing large collections and acquiring a 
vast amount of botanical information. 

Shortly after the close of this expedition, Hooker, in 
1843, became assistant to Graham, then professor of 
botany in the University of Edinburgh, and in 1845, 
when Graham was succeeded by the elder Balfour, 
Hooker was appointed botanist to the Geological 
Survey of Great Britain. Much of his time during 
this period was devoted to the preparation for public.i- 
tion of the results obtained during the course of his 
Antarctic voyages. But in 18.^7 this work was tem- 
porarily suspended, and his appointment on the 
Geological Survey was relinquished, in order that 
T looker might add, by further travel, to his first-hand 
knowledge of the vegetation of sub-.Antarctic and tem- 
perate regions, a corresponding acquaintance with the 
botany of tropical countries. The region selected was 
north-eastern India, ^ then a practically unexplored 
tract. The undertaking, originally designed as a jiri- 
vatc enterprise, through a series of happy accidents 
received official recognition, and the expenses involved 
were to a partial extent met from public funds. 
Hooker left England in November, 1847, reaching 
India in January, 1848. ^ After some three months 
spent in the Gangelic Plain and Behar, during which 
he ascended the sacred hill of Parasnath, Hooker 
made his w.ay to the Himalayas, reaching Darjeeling 
in Sikkim in the middle of April. The next two years 
were devoted to the botanical exploration and topo- 
graphical survey of the Himalayan state of Sikkim 
and of a number of the passes which lend from that 
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country into Tibet; if he did not actually reacli ho 
at least had opportunities of seeing tlie noble peak 
of Chumlari, which had helped to lire his youthful 
ambition to become a great traveller. Towards the 
close of the year 1848 Hooker had an opportunity, 
which has come to no one since, of crossing the 
westi'in frontier of Sikkim and exploring a portion 
of eastern Nei)al. During the greater part of the 
time spent in the eastern Himalayas, Hooker travelled 
and surveyed alone, but in October, i84(j, he was 
joined by Dr. Campbell, the superintendent of Dar- 
jeeling, who had obtained official authority to visit 
Sikkim. Shortly after Campbell joined him, the Sik- 
kim authorities seized the opportunity thus offered to 
imprison and maltreat Campbell, at the same time 
confining Hooker, whom, however, they refr.ained from 
injuring. The captives we»*e released towards the 
end of December, 1840. and the next three months 
were spent by Hooker in arranging at Darjeeling his 
v.'ist collections. 

Early in 1847 Thomas Thomson, of the Indian 
Medical Service, son of a colleague of the elder 
Hooker in the University of Glasgow, and an old 
classmate and intimate friend of his own, had been 
deputed by Lord Hardinge to visit and report upon 
certain portions of the western Himalaya and Tibet. 
'I’his mission completed, Thomson made his way to 
I Darjeeling in order to join Hooker, and the year 1S50 
was devoted by the two fritmds to the botanical inves- 
tigation of eastern Bengal, Chittagong, Silhet and the 
Khasia Hills. 

On his return to England in 1851 Hooker resumed 
the task of publishing" his Antarctic results, and began, 
in conjunction with The.mson, to elaborate those of 
the Indian journeys. The collaboration of the two 
friends in the preparation of a “ Flor?i Indica,” the 
first and only volume of which appeared in 1S55, 
c* ased when Thomson returned to India, and the 
appointment of Hooker in that year to the post of 
assistant director at Kew under his father brought 
with it duties more than adequate to occupy the time 
nnd attention of an ordinary official. The perform- 
ance of these duties, however, did not impede his 
Antarctic studies, and in i860, which saw the corn- 
pUrtion of the great work on the botany of the Ant- 
arctic voyage. Hooker was able to add still further 
In his extensive knowledge of topographical botany. 
In the autumn of that year he was asked by Captain 
Washington, hyclrographer of the Royal Navy, to take 
j^art in a scientific visit to Syria and Palestine. In 
the course of this journey he ascended Lebanon and 
invf ^tigaled the history, position, and age of the 
« ed.'jr grove which has made that mountain a housc- 

I'l word, but of which until then nothing was 
,icr. urarely known. 

On the death of the venerable Sir William Jackson 
I looke r in' iSo;, Hookrr was apptanted director of the 
Royal Gardens, Kew, in succession to his father. 
'This position he held during the next twenty years. 
'I’lie < ngros«ing \\<.rk and added responsibilities (jf 
this period did not, however, pn-vent Hooker from 
i iking his full sh.'ire of those public duties which 
naturally fall to th»* lot of men of his eminence. He 
f)reskled Over the thirty-eighth meeting of the British 
.^ssociation hold at Norwich in 1868, and over the 
DepartTiient of Zoology and Botany in the Biological 
Section at the meeting hc-ld at Belfast in 1874. In 
I >’74 he undertook the arduous duties of president of 
tht' Royal Society, and occupied the presidential chair 
for th' nv*''N£^s. Nor did these duties entirely 

d(bar .|iim from furflw^^^tmiical travel. In t8;i he 
nndertcaok, in company *^'''** 

Mr, G^. Maw. a botanical expect UiritVl® Morocco and 
the Atlas range; In 1877, »n company intimate 
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friend, Dr. Asa Gray, and with Dr. Hayden, of the 
United States Survey, he took part in an important 
botanical journey to Colorado, VVyoming, Utah, the 
Rocky Mountains, the Sierra Nevada, and California. 

Fnim the tinu* of his retirement in 1885, Hooker’s 
life was spent at The Camp, near Sunningdale, where 
he had built for himself a home, the grounds of which ^ 
furnished with all the advantages that knowledge and 
taste can provide, contain one of the most interesting 
collections of plant forms in this country. Here h<* 
d«.'voti‘d liimstdf with the energy and enthusiasm of 
one commencing his career to the completion of tasks 
already’ in hand and to the initiation of new ones. 
His critical acumen, which remained unaffected by 
advancing ago, and his physical vigour, which bocatiK^ 
seriously impaired only a few weeks before his d(‘ath, 
enabled him, in the freedom from administrative 
duties wliich retirement had brought, to accomplish 
work which as regards its amount must be considered 
the ample harvc’it of a lifetime, .and as regards ii> 
quality, and no higher tribute could well ho bestowed, 
fully sustained the reputation of his o.arlier publica- 
tions. 

The work which Hooker accomplished can be but 
briefly outlined here. .Space forbids a compbde 
enumeration of his many contributions to natiind 
knowledge ; all that can be done is to endeavour to 
indicate the various lines of his intellecturd aetivily. 
and to note how those were affected bv the leading 
events in his personal history. While still an under- 
graduate. Hooker had been at work in his father’s 
inrharium in Glasgow. The earliest of his results 
appear in a paper on Indian mosses, written in col- 
laboration with the late Prot. Harvey, which was 
published in 1840, shortly after he had joined th< 
expedition under Ross. Work connected with erypto- 
gamic plants was one of his strongest early inclina- 
tions, for some of the most important of his papers, 
prepared during the years 1844 to 1847, when he. had 
returned from the Antarctic, deal with the hepatics, 
lichens, mosses, and algic of the southern circumpolar 
n gions. But a predilection for work on fossil botany 
manifested itself almost as j'nrlv in his career; another 
earlv paper, written and published in 1842, while still 
botanist on the Erchns, deals with an examination of 
a Tasmanian fossil wood. As his general work on 
the Antarctic material he had accumulated made pro- 
gress, we find, however, that his ervptogamic work 
earne to be done more and more in collaboration with 
workers who had made some particular lower group 
thoir special province. The botanical results of the Ant- 
arctic vovage occupy six quarto volumes subdivided into 
three sections: fi) the “Flora .Antarctica,” completed 
in 1847. before he left for India; (2) the “Flora Novjjp 
Zelandiie,” issued iii 1853, after his return from the 
East; nnd (3) the “Flora Tasmanijr,” published in 
i860, after he had become assistant director at Kew. 

But the prefinration of the first section of the 
Antarctic wfirk did not impede his activities while 
connected with the Geological Survey between 1845 
and 1847. Before undertaking the duties of the post 
he had already given attention to problems connected 
with fossil botany ; while attached to the Survey he 
preparf'd tliiring 1846-7 several important papers on 
the subject, the most notable of these being a discus- 
sion of the vegetation of the Carboniferous period as 
compared with that of the present day, which was 
printed in 1848. But his interest in the subject did 
not end with the severance of his connection with the 
Geological Department; two interesting papers on 
fossil botany from his pen WCTe published in 1855. 
.After his appointment as ‘as.sistant director, however, 
he made no further formal contribution to knowledge 
in this particular field. His Antarctic work and his 
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duties in connection with the Geojogical Survey did 
not, however, suffice to occupy all his time prior to 
his departure for India. He drew up an “ Enumera- 
tion of the Plants of the Galapagos Archipelago,” 
issued in 1847, and collaborated with the late Mr. 
Bentham in preparing the ” Flora Nigritiana,” incor- 
porated by Sir W. J. Hooker in the “Niger Flora,” 
published in 1849. 

Some of the results of Hooker’s Indian observations, 
notably those relating to his journeys in the Indian 
plains, were published by the Asiatic Society of Bengal 
in 1848. But if on his return to England in 1851 he 
reverted with energy to the elaboration of his Ant- 
arctic results, the Indian material was not neglected. 
He began, in collaboration with Thomson, that “ Flora 
Indica ” the issue of which in 1855 has already been 
alluded to. In connection with this work two sump- 
tuous illustrated folios were issued; the first, on “The 
Rhododendrons of the Sikkim-Ilimalaya,” was edited 
from Hooker’s notes, sketches, and materral, by his 
father, between 1849 and 1851; the second, “Illus- 
trations of Himalayan Plants,” chiefly made for an 
Indian friend, Mr. Cathcart, in the Darjeeling neigh- 
bourhood, was edited, with descriptions by Hooker 
himself, in 1855. 

This was, however, by no means all that he was 
able to accomplish. In addition to the families 
formally described in the solitary volume of their 
“Flora Indica,” Hooker and Thomson discussed in 
the Linnean Society’s Journal various problems of 
interest relating to individual Indian plants, and issued 
a series of papers, “ PrjEcursores ad Floram Tndicam,” 
dealing more completely with a number of important 
natural families. Finally, Hooker’s “Himalayan 
Journals,” one of th(i most fascinating books of travel in 
our language', in which his Indian journeys are dealt 
with generally, w’as issued in two octavo volumes in 
1854. Probably no botanical field work has proved 
more fertile in interest or provided material of greater 
yaluo in the discussion of biological and phytogeograph- 
ical problems than that done by Hooker. Yet great 
as were his botanical results and pardonable as it is 
in the botanical worker to look upon these as Hooker’s 
highest achievement, it is doubtful whether the topo- 
graphical results were not of even greater moment, 
'fhese results, reduced by Hooker himself, with the 
assistance, a# he tells us, of various Anglo-Indian 
friends who came under the magic spell of his per- 
sonality, were arranged at Darjeeling during the early 
months of 1851. They formed the basis of a map, 
published by the Indian Trigonometrical Survey, with 
the aid of which, such is its accuracy and its detail, 
the operations of various campaigns and political 
missions have been carried to a successful issue. 

"Fhe ten years during which Hooker was assistant 
director at Kew were marked by extraordinary activity. 
The time that could be spared from executive duties 
was far from being entirely absorbed in Antarctic and 
Indian work. In 1862, and again in 1864, dealt 
with important collections of plants from Fernando 
Po a«d the Cameroons in pdpers valuable in them- 
selves and in the evidence they a^ord that his interest 
in the flora of the Dark Continent, first evinced in 
1847, never abated. This interest showed itself 
once more in a paper of 1875, which may be mentioned 
out of .sequence, on the subalpine vegetation of Kili- 
manjaro. In this case, how’ever, the interest was asso- 
ciated with another which had guided much of his 
Antarctic study and had manifested itself in 1856 and 
in i86t in dealing with the Arctic plants collected 
during the Franklin searches and the McClintock 
expedition. The problems involved were dealt with 
in a comprehensive fashion in i86x in Hooker’s classic, 
“Outlines of the Distribution of Arctic Plants.” A 
group of kindred problems had presented themselves to 
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Hooker when engaged in the study of the vegetation* 
of the more outlying Antarctic and sub-Antarctic islands, 
and subsequently when dealing with the plants of 
Galapagos. To this period therefore we may most 
properly ascribe the formation of the views enunciated 
in a notable discourse on “ Insular Floras,” delivered 
at the meeting of the British Association at Norwich 
in 1866. Yet another allied group of problems called 
for consideration in connection with his Antarctic, 

^ Indian, and African studies; his conclusions w'ith 
I regard to these are stated in his “ Introductory Essay 
I to the Flora of Tasmania,” published in 1S60; the 
opinions there expressed on the origination and dis- 
tribution of species suffice to explain the action which 
Hooker look when, in conjunction with Lyell, he had 
induced Darwin, in 1858, to publish a preliminary 
sketch of his famous hypothesis. 

To the same period of his activities belongs the share 
j taken by Hooker between 1858 and 1864 in the pre- / 
i parntion of Thwaites’s enumeration of the plants of 
j Ceylon. To this period we owe, moreover, the codi- 
I fication of the results given in the second portion of 
i the Antarctic flora in the form of a “ Handbook of the 
i New Zealand Flora,” contributed to the series of 
; Colonial floras published under Government authority, 
j The work was issued in part in 1863 ; the concluding 
! portion was published in 1867, shortly after the period 
I had come to an end. But to this period we owe, in 
: addition, various important special studies on the 
j structure and affinities of Balanophorcse, published in 
' 1856; on the origin and development of the pitchers 
: of Nepenthes, in 1859; and on Welwitschid, in 1863. 
i 1 'he most obvious result of Hooker’s visit to Syria in 
I i860 is a paper on the cedars of Lebanon, Taurus, 

! Algeria, and India, published in 1862. In this article 
I a subject of great interest and considerable difficulty 
' is handled with masterly skill. But the journey bore 
I further fruit in the form of a singularly pleasing 
I sketch of the botany of Syria and Palestine, contri- 
I buted in 1863 to “Smith’s Bible Dictionary.” Exten- 
i sive and important as these various contributions to 
botanical knowledge are, they do not include all that 
Hooker accomplished while assistant director ; the 
most onerous and important undertaking initiated 
during this period has still to be mentioned. In re- 
newed collaboration with Mr. Bentham w^as com- 
menced one of the outstanding botanicaL monuments 
of the nineteen ’.h century, in the forrar of a great 
‘ Genera Plantarum ” ; of the three volumes ^lich this 
work includes the first was completed in 1865. 

Hooker’s succession in that year to the directorship 
of Kew brought with it all the responsibilities con- 
nected with the administration of that national insti- 
tution. These, however, did not prevent him from 
continuing to take his share in the preparation of the 
“Genera Plantarum,” the second volume of w’hich 
was completed in 1876, the third and concluding one . 
in 1883. The directorship, however, brought with it 
the duties of continuing the Botanical Magazine and 
the I cones Plantarum, edited by his predecessor. 
These duties Hooker continued to fulfil even after his 
retirement in 1885; in the case of the leones until 
i88q, in that of the Magazine until 1902, and with the 
collaboration of Mr. W. B. Hemsley^ for^two years 
longer, his connection with this historic serial ending 
in 1904, with the completion of the one hundred and 
thirtieth volume. The death of his father imposed on 
Hoolcer yet another filial dutv of the most arduous 
character, that of replacing in 1870, by his own 
“Student’s Flora,” the “British Flora” of his pre- 
decessor. In 1873 he annotated and rearranged the 
natural families of plants in an English version of 
the “ Trait6 g 4 n 6 ral ” of^ Le Maout and Decaisne, and 
in 1876 he wrote for the series of science primers that 
on “Botany.” 
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The results of IIiH>ker\s journeys in Norlli Africa 
in 1S71 are j^iven in “A Journal a Tour in Marocco 
aiul the Great Atlas," wrilion in collaboration with 
Hall and published in iS73 ; those of his visit to 
North America in 1S77 were summarised In himsi'lf in 
our pages (N.aiukk, vol. xvi., p. 5jy). 

Ot the addresses and discourses delivered by Hooker 
during this period that on " Insular Floras ” of 1806 
has already been alluded to. That delivered from 
the president’s chair to the British Association in 180S, 
with its whole-hearted advocacy of an acceptance of 
the hypothesis of Mr. Darwin as the surest means of 
promoting natural knowledge, was perhaps more im- 
portant in its elTect on scientific thought generally. 
His British Association sectional addn*ss of 1874, on 
‘The Carnivorous Habits of Plants," was an illu- 
minating review’ of those problems to which his owm 
observations and researches on Nepenthes in 1859 had 
directed attention. 

It has recently been remarked that **so Vn'oad-based 
were the foundations ot Kew as laid by Sir William 
Hooker that they have been but little extended by his 
followers. Their work has been to build a noble 
superstructure. \’iewed in detail Kew is hardly any- 
where the same as it was in 1865. But the framework 
is very much the same." These remarks are so just 
th'^t no useful purix)se could be served by any attempt 
to enumerate here the various manifestations of 
Hook»^r*s activity as an administrator, or to detail the 
.dterations and additions which marked his director- 
<hip. That activity, as was said in this journal by 
Prof. Asa Gray in the article on Hooker in our 
•Scientific Worthies" series ivol. \vi., p. 538), was 
exercised "in such wise as to win. along with national 
applause, the gratitude of the scientific world.” Nor 
is more than a passing allusion due to a bitter con- 
troversy in 1872, Hooker’s unsought share in which 
the world of science made its own. Those whose 
curiosity extends to the unedifying may find the details 
in a parliamentary paper; it is sufficient to remark 
that in the following session the Royal Society chose 
Hooker to preside over their councils. 

\\’»' have yet to allude to what w'as the 
heaviest and " the most prolonged task of 
Hooker's life, the publication of the " Flora 
of British India.” During his collaboration 
with Thom^n, prior to 1855, in the elaboration of 
rhe results of their Indian journeys, the two friends 
had been able to render available for scientific study 
th»* botanical treasures pre served in the East India 
Hou>e. The heavy but essential task of distributing 
these involved as a corollary the preparation and issue 
of a catalogue of the specimens dealt wdth. This 
catalogue Hooker was able to publish in 1865. A 
similar necessity subsequently arose in connection with 
the Peninsular Indian herbarium brought together by 
the late Dr.* Wight. This subsidiary distribution was 
completed and the requisite ancillary catalogue w'as 
pre pared by 1870. The task of preparing for British 
India a flora on the lines of those w’ritten at Kew on 
behalf of the various colonies ^could at last be under- 
taken. Tills task W’as at once begun ; the opening 
parr of th^ initial volume appeared in 1872 and the 
volume was completed in 1873. It was followed by 
the second volume, finished in 1S70, by the third, 
finished in 1882, and by the fourth, the concluding 
part of which was issued, just as Hooker retired, in 
1883. 

Nearlv half of the gigantic task had still to be 
accomplished, so that in Hooker’s case retirement, if 
it brought relief from administrative cares, did not 
firing leisure. The heavy labour w’as faced without 
flinching; the progress of the \Vork remained un- 
checked. The fifth volume, containing four parts, was 
completed in 1890; the sixth, also a volume of four 
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parts, ill 1894; seventh and concluding volume 
appeared in 1897. 

In the meantime, however, Hooker undertook a 
new and onerous task. Shortly before his death the 
late Mr. Darwin informed Hooker of his intention 
to devote a considerable sum to be expended in pro- 
viding some w’ork of utility to biological science, and 
to arrange that its completion be assured should this 
not be accomplished during his lifetime. The difficul- 
ties which he had experiiaiced in his own studies led 
! Darwin to suggest that this work might take the 
form of an iiulex to tlie names, authorities, and coun- 
tries of all flowering plants. At Darwin’s request the 
direction and supervision of the work w’as undertaken 
by Hooker; the actual preparation was entrusted to 
Mr. B. D. Jackson. The result is the ” Index 
Kewensis,” of which the publication alone occupied 
the period from 1892 to 1895. During the perif)d 
devoted to its preparation and publication the work 
received the unremitting care and attention of its 
director and its compiler. Other works, however 
v.'iluable they may be, admit, as a rule, of some rela- 
tive estimate. To the "Index Kewensis” no such 
mode of judgment is applicable; it is simply invalu- 
able, and stands a lasting monument to the wisdom 
and generosity of Darwun, the piety and sagacity of 
flooker, the tare and fidelity of Jackson. VVliile this 
" Index ” was in progress, Hooker arranged for pub- 
lication in 1895 a century of drawings of orchids, for 
which he provided descriptions, from .among the 
manuscript figures pl.icid at his disposal by tin; Cal- 
cutta herbarium in connection with his own work on 
the ” Flora of British India.” Scarcely had the re- 
sponsibility attaching to the preparation of the 
"Indc.x” been laid aside ere Hooker undertCH)k, as an 
act of justice to the memory of a distinguished pre- 
decessor, to edit the "Journal of the Right Hon. 
.Sir Joseph Banks, during Captain Cook’s first voyage, 
I7t>8- 7i "; this w’ork w’as published in i8t)(). 

The time-consuming and exacting labour which the 
preparation of the Indian flora entailed had barely 
ended when the chivalrous geinM*osity of Hook* * was 
once more invoked. The late Dr. Trimcn had i* der- 
taken the preparation of a " Handbook of the i lora 
of Ceylon.” Three volumes of this w'ork were issued 
betw’een i8c)3 and i8()5. While it was in progress 
Trimen was mortally stricken; the third volume was 
issued w’ith the hand of death upon the author. When 
Trimcn died the Government of Ceylon sought 
i Hooker’s aid. With indomitable courage the veteran 
of over eighty undertook the heavy task of complet- 
ing the work of .Tiiother author who had fallen a 
victim in the prime of life, under restrictions as to 
scope and style w’hich, whether they met with liis 
approval or not. w’ore at any rate different from those 
hitherto observrd by himself. Perhaps no more touch- 
ing token of regard than this was ever paid to the 
memory of a friend. The fourth volume of the 
Ceylon flora, to some extent edited from material left 
I by Trimen, appeared in 1898; the fifth and concluding 
volume, which it fell tb Hooker to prepare himself, 
was issued in 1900. Still, as he himself once ex- 
pressed it, "dragging the lengthening chain” of the 
Botanical Magazine, Hooker devoted the next two 
years of his own life to writing that of his father, 
which appeared in the "Annals of Botany” in Decem- 
ber, 1902. Coincident with the appearance of this 
trihute of filial piety came the arrangement which 
relieved him of some of the pressure which the editing 
of the Maffazine entailed, but not the anticipated 
freedom. At the request of the Government of India, 
Hooker undertook to prepare for the "Imperial Gazet- 
teer” a sketch of the vegetation of the Indian Empire. 
This task, one of the most difficult, when regard is 
had to the limitation of space almost necessarily 
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imi)Oscd, that could well be undertaken, was success- 
fully accomplished, and has resulted in an essay com- 
parable with that on the botany of Syria and Pales- 
tine, written thirty years earlier. 

The active intellect which had for live and sixty 
years taken a licTc e delight in laborious days, and had 
►4liroughout found a task to be more congenial in pro- 
portion to its dithculty, was not likely to seek satis- 
faction in an unbroken round of quiet breathing. If 
new worlds need not be sought for conquest, at least 
some unregulated province might be reduced to order. 
Among the families of Indian plants dealt with by 
Hooker and Thomson in their “ Priecurson.s *’ one 
of the most fascinating, whether for the variety of 
its forms or the, intricacy of their relationships, had 
been the I>alsamineai. Since 1S59, when their paper 
appeared, a host of new Indian and Chinese forms 
had been reported; the characters met with in some 
of these appeared to invalidate earlier conclusions. 
To the study of this interesting group Hooker devoted 
his attention from 1904 onwards, evolving order out 
t>f an ap]jar«Mit chaos, and in the course of his studies 
placed those in charge of most of the important 
Iu rbaria in ICurope under a deep obligation, by supply- 
ing them with a uniform nomenclature for their 
specimens. On this work, which, so far at least as 
tile Asiatic forms are concerned, had been practically 
eompleti'd. Hooker was engaged almost to the last. 

Shortly summarised, and omitting here any refer- 
ence to i xcursions into the domain of economic, 
morphological, and physiological botany, or to sys- 
tematic studi(‘s of material from countries in which 
he did not himself travel, we find evidence of the 
existence of several definite lines of active interest, 
athwart which fell the shadow of various outstand- 
ing events in Hooker’s career. The record indi- 
cates that Hooker’s strongest and earliest pre- 
dilections w(*re perhaps towards the study of 
cryptogamic plants and work on fossil botany. 
The first predilection reached its culmination in 
1844, "hen he returned from the circumpolar 
expedit* ti on which he had started in 1839. The 
pressi* exercised by problems, to the elucidation of 
which <’* e evidence of flowering plants with their more 
special organisation and more restricted distribution 
is of greater value, gradimlly led to the abandonment 
of Ibis field of study, which was not re-entered after 
he left for India in 1847. The predilection for work 
on fojgsil botany naturally reached its culmination 
while Hook(‘r was attached to the Geological Survey. 
Its influence, though not entirely inhibited, was less 
active after Hooker’s return from the Kast, and this 
lijdd of study was abandoned when he became assistant 
director of Kew in 1855. 

Th.e predilection for the study of those problems 
that relate to the origination and distribution of 
species, to which his experience as a field naturalist on 
circumpolar islands and among the peaks and valleys 
of the Himalayas had given so groat an impetus, 
reached its culmination while he was assistant director 
at Kew, and is manifested most strongly in the 
classical essays which date from 1860 to 1866. With- 
out attempting to estimate the interaction effects 
of the work of Darwin on that of Hooker and v\cc 
versa, we may hero direct attention to the fact of their 
existence. Nor could it be otherwise; the two men 
studied and wrote, on terms of intimate and afToc- 
tionate friendship, in an atmosphere surcharged with 
great and pregnant thought. 

With Hooker’s succession to the directorship of Kew 
in 1865, the Antarctic work had practically ended, for 
flic concluding moiety of the New Zealand handbook 
appeared in 1867. He was now able to do for India 
what he had already done for Tasmania and New 
Zealand, and if, when he retired in 1885, only half of 
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his Indian systematic work had been accomplished, 
there was no break in its continuity. If we except 
his masterly sketch of the vegetation of India, pre- 
pared after the “ Indian Flora ” had been completed, 
we are without a record of his conclusions from Indian 
botanical evidence, comparable with the brilliant 
generalisations based on his study of the Arctic, Ant- 
arctic, and insular floras of the globe. This may be 
a cause lor regret; it can be no cause for surprise. 
Not only is the Indian field the wider of the two; 
Hooker completc*d the essential preliminary spade- 
work in the other during the sixteen years between 
1844 and i860,* whereas the corresponding Indian toil 
exacted over forty years of labour between 1854 and 
1897. When the Indian preliminary work was done 
it only served to prove that the relationships of the 
Indian, Malayan, and Chinese floras are so intimate 
as to demand their conjoint consideration. 

'I'he completion of the “ Indian Flora ” in 1897, rather 
than the demission of the directorship at Kew, marks 
the close of a period in Hooker’s work. The next 
epoch, a comparatively brief one, was devoted to the 
performance of acts of piety to the memory and 
regard for the wishes of predecessors or of contem- 
poraries whom he had outlived. These tasks ended, 
the evening of his life was devoted by Hooker to work 
which in many respects was, even for one so wide in 
his range and so varied in his interests, a new de- 
parture. His great “Antarctic Flora,” his still greater 
Indian one, are spl(*ndid examples of broad canvases 
upon which in bold and striking lines the hand of a 
master has depicted the salient and essential features 
of a highly diversified landscape, and no one has ever 
portrayed with a surer touch. In the work to which 
Hooker devoted the closing years of his life, he has 
treated a single natural family as a precious gem, 
upon which, with a hand as sure as the one that has 
I given us the ample atmosphere of his great pictures, 
he has engraved an exquisite intaglio. 

To offer here an estimate of the quality of Hooker’s 
work would surely be out of place. That task has 
I already been performed in the pages of Nature by 
i one who was in the strictest sense Hooker’s contem- 
I porary, and who, if he had not the advantage of such 
perspective as time affords, at least had all the benefit 
of distance in space to aid his judgment. It is 
sufllcient here to say that the estimate made in 1877 
I has been fully sustained by all that has happened 
1 since; it is, moreover, interesting to reflect that the 
hope then so fondly expressed that Hooker, already 
in his sixtieth year, might still be only in mid-career 
has been fulfilled almost to a day. If it be urged 
I that in one respect the judgment of 1877 is at a 
disadvantage as being from the pen of one who, like 
Darwin, was bound to Hooker by the tics of almost 
lifelong affection, th«‘n we can only say that no oiv 
now alive who has enjoyed the privilege of Hooker’s 
acquaintance may venture to judge his work, because 
to know Hookir was to love him. Tlie breadth of 
his interests, the depth of his knowledge, and the 
wisdom of his counsel combined to inspire reverence 
and regard. But above all these qualities, and beyond 
the singular charm of his manner, shone the unstudied 
and unstinted kindness which compelled affection. 

A member of the Linnean Society since 1842, Hooker 
was a member of the council during twenty-four years, 
and for fifteen of these was one of its vice-presidents. 
He. was also a member of the Geological Society, 
which he joined in 1846. He was elected a f<*llow of the 
Royal Society in 1847, and served on the council 
during seventeen years, for six of these as a vice- 
president and for five as prer.ident. A correspondent 
of the Institute and a memler of the Academies of 
Berlin. Bologna, Boston, Brussels, Copenhagen, 
Florenct', Gottingen, Munich, Rome, St. Petersburg, 
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Stockliolm. and Vienna, he enjoyed, in addition, the 
Irt'edoin o! practically every society or corporation 
devoted to the promotion of natural or technical know- 
ledge within and beyond the British Empire. Not a 
few of these bodies have bestowed on Hooker still 
further distinctions. On the recommendation of the 
Royal Society ho received a Royal medal in 1S54; by 
the same .society he was awarded the Copley medal, 
its highest honour, in ibSy, and tlic Darwin medal in 
iSt)j. Eroni the Society of Arts he received their 
.Mberi medal in 1883; from the Geographical Society 
their Founder’s medal in 1S84 ; from the Linnean 
Society their Linnean medal in iS8S, a medal struck 
to celebrate his own eightieth birthday in 18^)7, and 
one of the medals struck in inoS to commetnorate 
the fiftieth anniversary ot the publication of the joint 
communication of Darwin and Wallace on natural 
>t‘Iecrion, in the original presentation of which to ilu 
society ho had played so itnportant a part. The 
Manchester Philosophical Society awarded him a 
medal in iS9<S, .and in 1007 he received, in circiim- 
sranres of singular dignity, from the Swedish 
^Academy, what ho hims*df has characterised as the 
crowning honour id' his long life the solitary medal, 
struck especially for the occa'^ion, to commemor.ate the 
tw'O hundredth anniversary of the birth ot the great 
Linnipus. 

Among his academic disiinclions were the honorary 
d« gr*'f' of D.C.L., conferred upon him by the I’niver- 
sity of Oxford, and that of LL.D. from the I'nivorsi- 
ties of Cambridge, F.dinburgh, Dublin, and his own 
ahna nutter, Glasgow. 

His foreign distinctions have included membership 
of file Royal Swrdisli Order o» the Polar Star and the 
Royal Prussian Order *' Pour le Merite,” By his own 
Government ho was made a C.B. in i860, the year 
following his presidentship of, the British Association; 
he was made a K.C.S.I. in 1877, towards the dose 
of his presidentship of the Royal Society. He was 
in 1897 pt'omott?d to the grade of G.C.S.I., when, in 
his eightieth year, the “Flora of British India” was 
completed ; and in 1007, on his ninetieth birthday, he 
receiv'ed the Order of Merit. 

Hale and robust in his venerable old age, the veteran 
Hooker not only attended the Darwin- Wallace cele- 
bration organised by the Linnean Society in i()oS, 
riddre<^ing the delegates and fellows present in a 
speech which r*-counted the part played by himself 
half a century earlier; he also attended the celebration 
at Cambridge in 1909 which comm(*morated the 
c» ntenaiw' of the birth of his friend Darw’in. At work 
until within a few weeks of his death, and keenly 
interested in current topics to the last, Hooker passed 
peicefully aw’ay in his sleep, at his residence, 
The Camp, near Sunningdale, at midnight on 
Sunday, December 10. As was befitting, an 
invitation was offered to receive his remains in West- 
minster Abbey. Hooker had, however, expressed his 
wish that they should rest in the tomb in which his 
illustrious father’s body was laid. This wish was 
fulfilled, and on Friday, December 15, he was buried 
in the family grave in the old churchyard of Kcw. 
The cortege followed the coffin to the church, as was 
meet, from the house so long occupied by, and so full 
of memories connected with, his father and himself. 
At Kew, where so much of what he accomplished was 
done, he sleeps with his people, and Kew with its 
old churchyard is now more sacred even than it was 
to botanical pilgrims. 

Among the mourners were the following members 
of the family, representatives of scientific societies and 
other institutions, and fellows of the Royal and the 
Linnean Societies 

Lady Hooker (widow), Miss Grace Hooker (daughter), 
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Mr. William Hooker, Dr. and Mrs. Cliarlcs Hooker, Mr. 
R. H. Hooker, Mr. R. S. Hooker, Sir W. T. Thiselton- 
Dyer, Miss Thiselton-Dyer, Mr. G. II. Thiselton-Dyer, 
Miss Symonds, Mr. R. Syinonds, Mrs. Colverley-fiewickc, 
Mr. R. Woodward, Mr. R. Woodward, jun.. Rev. G. 
j IkirkT, Mr. (i. Harkt*r, Mrs. Crowdt'i*, Cnplain A. L. 
j llenslow, Mr. Mall«*si)ii, Mr. Murray, Miss Palgrave, Mrs. 

' P.'iiil Waterhouse, MUs M. Smith, Sir .Arthur and Lady* 
! Riickor, the Hon. Mrs. 11. Darwin. Mrs. Train, Miss 
: Yoiinghusband, Mr. .A. II. l^yell, Captain F. 11. 

■ Lyell. Dr. Trail, R(?v. A. G. Mu^rave ; ilie servants 
; liom 'J'he Camp, Siinningdal»*. Royal Society : Sir 
! A. (ieikie (president). Sir J. Larmor and Sir J. R.' 

I Bradford (secretaries), Licut.-Colonel A. W. Alcock 
j (council), and Prof. Bavley Balfour, Regius Keeper of the 
j Bot.anic Garden, F.dinburgh. Society of Antiquaries : Dr. 

I C. 11. Read (president). Linnean Society: Dr. D. H. Scott 

• (president), Dr. B. D. Jackson and Dr. O. Stapf (socro- 

I taries). Geological Socii tv : Prof. W. W. Watts (presi- 

' dent). Prof. J. W. Judd (past-president). Royal Goo- 
I graphical Society : .Mr. W. F. Darwin, Lif ut. -Colonel 
j H. II. Godwin-Au:>tcn. British Science Guild : .Sir Norman 
; .md I..'idy Loekyer. Kntoiiiologie.'jl .Socir^fy : Pn>f. Mrldola. 

j British Medie.ai Assoei.alion : Mr. G. A. Pe.'dve. Rny.al 

J I T>riirultural Societv : Sir D. Morris, Mr. J. 11. Veitch. 
Pharmaceutical .Society . Mr. E. M. Holmes. University 

• of Glasgow : Prof. F. O. Bower. Xatiiral History 
Mus<*iiin : Mr. E. (i. Baker. West Indies : Mr. W. 

I I*'.i\\ei-tt. Royal Botanic (iarifens, Ki'W : 'I'lie Director, 

I with the whole of the permanent staff, and with detarh- 
. menls representing the constabulary and the labour depart- 
' tnenis. .sir G. Darwin, Dr. F. Darwin, .Sir A. Church, 

I Prof. S. II. Vines, Mr. G. C. Oruce, Prof. D. Oliver, 

: Prof. F. W. Oliver, Mr. A. Ilenrv, Dr. A. Gunther, Prof. 

' G. S. Boulger. Mr. J. S. Gambb', Mr. W. B. llemsley, 

i Mr. J. Britten, Mr. J. R. Drummond, and Dr. F. N. 

I Williams. 

I 

i NOTES. 

* 

j Wr are plea'od to be .abli* to report that Dr. R. T. 

• i’llazebrook, the director of the National Physical Labora- 

I lory, who has for soine time been seriously ill willi enteric 
' fevf'r, has recently been making good progress towards 

neovery. .A marked improvement has been shown during 
' th* Ia>t few days, and it is hoped that he may shortly be 
! regarded as convalescent. 

I I’nE Rt. Hon. the Earl of Cromer, G.C.B., and the Hon. 

! Lionel Walter Rothschild, have been elected fellows of the 
, Royal Society under the statute which empowers the 
j council once in every two years to recommend to the society 
for eketion not more than two persons who in their opinion 
I have rendered conspi« iious service to the cause of science, 
j The following have been elected foreign members of the 
! Royal Society : — Dr. Johann Oscar Backlund, of Pulkowa, 

I Imperial Astionomer of Russia; Dr. Heinrich Ritter von 
Groth, profe-isor of mineralogy in the University of 
Munich ; Heinrich Kayser, professor of physics in the 
University of Bonn ; M. Joseph Achille Le Bel, of Paris, 
th#* distinguislied chemist ; and Klement A. Timiriazeff, 
j professor of botany in the University of Moscow. 

At a meeting of the executive committee of the British 
Science Guild, held on December 13, it was decided that 
the lecture scheme recently proposed should be commenced 
at the end of January. Sir Edward Brabrook agreed to 
read the first paper, on the scientific aspects of charitable 
effort. Prof. Perry will give a paper on problems in 
technical education in connection with national industries, 
and Mr. Frederick Verney on agricultural problems. After 
the reading of papers the meetings will be open for dis- 
cussion. The meetings will be held in the rooms of the 
Chemical Society at dates to be announced later. 

The conditions just issued by the War Office for the 
Military* Aeroplane Competition have met with general 
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approval, and as they are frankly based on the recent 
French competition rules, and call in some instances for 
more difficult tests, it is felt that the winning machines 
will represent the best productions at present obtainable. 
The prizes are divided into two chasses : (a) For aeroplanes 
made in any country (open to the world), first prize, 40002. ; 
second prize, 2000I. (b) For aeroplanes manufactured 

wholly in Great Britain, except the engines (open to British 
siibjrcls), lir^t prize, 1500/.; two second prizes, 1000/. c?ach ; 
three third prizes, 500/. each. There are, in addition, con- 
solation awards of lOoZ. each for ten machines which 
undergo all tests and do not receive a prize, and the War 
Office is to have the option of buying any of the prize 
machines at looof. apiece. The chief conditions to be 
fulfilled are as follows : — ^The machine, which must be a 
two-seater fitted with dual controls, must rise without 
damage from long grass, clov(?r, or harrowed land in 100 
yards in a calm, carrying a live- load of 350 lb. in addition 
to instruments and oil and fuel for 43 hours* running. In 
rising, the height of 1000 feet must be reached in five 
minutes, and it must fly for three hours continuously, of 
which time one hour must be passed at an altitude of 
4500 feet. Before landing, a glide of not more than 1000 
feet will be required, and the angle must be not less than 
I in 6. I'he landing must bci made without damage on 
any cultivated ground, including rough plough. Among the 
desirable attributes of the aeroplane are mentioned a 
silencer to the engine, flexibility of speed, and an engine 
capable of being started from on board. 

It is with much regret that we see the announcement of 
the sudden death of Prof. Andrew G. Ashcroft, of the City 
and Guilds (Fngineering) College, South Kensington, S.W., 
at tifty-two years of age. Prof. Ashcroft was a .student at 
University College, London, and at the conclusion of his 
srLid(*nt career he was attached to the staff of the Engineer- 
ing Ischool. For some time he was engaged in construc- 
tional engineering work at the Alexandra Palace, and in 
other practical work of a similar nature. He returned to 
tiui Imginccring School of University College, London, to 
net as assistant to Prof. T. H. Bcare and Prof, (now Sir) 
Alexander Kennedy. Whilst acting in this capacity he 
lectured on engineering subjects at the East London 
College, then the People’s Palace. At this period of his 
career, coincident with the recognition of the importance 
of technical education, he was appointed head of the 
Woolwich Polytechnic, and his work in this position 
showed that he was a shrewd and capable organiser. He 
left Woolwich to take up the work of assistant professor 
of civil and inurhanical engineering at the Central Tech- 
nical College, London. Prof. Ashcroft was keenly 
interested in the subject of the strength of materials, and 
was an expert in the measurement of small strains. 
Amongst other instruments, he designed an extensometer 
for measuring elastic strains ; a delicate cross-strain 
measurer for the determination of Poisson’s ratio; and a 
hand-testing machine for small tension pieces with a 
specially tl«*licate autographic HTorder. His written con- ■ 
tributions to various societies include papers on properties ; 
of malleable iron, instruments of precision, and the j 
measurement of air supply to internal-combustion engines. . 
Prof. Ashcroft was a member of niany societies, and took j 
an active interest in the welfare of each one of the i 
numerous social clubs which exist at the college where he j 
worked. He was universally popular with the students, j 
and the f'ngincering profi^ssion is the poorer for th<! lo^s | 
of so attractive a personality. 

A SERIOUS explosion, resulting in injury to eighteen 
officers and men, occurred on December 12 during certain 
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trials which were being carried out on board ll.M.S. Orion 
at Portsmouth. From the newspaper accounts it appears 
that official tests of one of the dynamos were in progress 
when the exploF.ion took place. The explanations put for- 
ward attribute the accident to the ignition of inflammable 
vapour given off from the oil used as a lubricant of the 
dynamo. One suggestion is that the production of vapour 
was due to overheating of the bearing.s : this would imply 
either that the lubricant was unsuitable or that it was not 
properly applied. Whether in this particular case the ex- 
planation is the true one or not, it sccmiis at least probable. 
Lubricating oils are generally composed of high-density 
petroleum products, used either alone or mixed with a 
proportion of vegetable or animal oil. Numerous varieties 
are made to suit different types of machinery. For each 
tj'pe, of course, it is important to choose the appropriate 
lubricant. As regards inflammability, it is well known 
that petrol and ordinary petroleum oil for burning give 
off vapour at relatively low temperatures, but it is prob- 
ably not so well recognised that at higher temperatures 
some lubricating oils may do the same. In fact, a deter- 
mination of the flashing point, or at least a proof that the 
oil does not “ fla;>h ” below a given temperature, is usually 
required in deciding upon the suitability of certain kinds 
of mineral oil for use as lubricants. 

The annual Christmas course of juvenile lectures at the 
Royal Institution will begin on Thursday next, December 
28, at three o’clock, when Dr. P. Chalmers Mitchell will 
deliver the first of six lectures on “ The Childhood of 
Animals.” 

At the recent annual meeting of the Yorkshire Numis- 
matic Fellowship, held at Leeds, Mr. T. Sheppard, of the 
Municipal Museum, Hull, was elected the president for the 
year 1912, and editor of the society’s Proceedings. 

A JOINT meeting of the Institution of Mining and Metal- 
lurgy and the Canadian Mining Institute will be held at 
Toronto on March 6, 1912, and the following days. The 
meetings for the reading and discussion of papers will 
occupy three days, March 6, 7, and 8. The annual dinner 
of the Canadian Institute will be held on March 8, and 
on March 9 an excursion to the mining districts of Cobalt 
and Porcupine will be arranged, provided a sufficient 
number of the members of the English institution wish to 
! visit those localities. Further details of the arrangements 
may be obtained from the secretary of the institution, Mr. 
C. McDermid, at Salisbury House, London, E.C. 

In proposing the toast of ” The Institution of Mining 
and Metallurgy ” at the annual dinner of the institution, 

; held on December 15 at the Savoy Hotel, Sir Alfred Keogh 
■ announced that the Bessemer Memorial Committee will, in 
I January, hand over to the Royal School of Mines the 
laboratory which it has presented to the Imperial College 
i of Science and Technology. Mr. Sulman, in responding to 
the toast, said that the world’s production of gold in the 
form of standard metal since 1880 has exceeded 

1.000. 000.0002. sterling, more than one-half of which has 
l>een won from mines within the British Dominions. The 
British capital involved in metalliferous mining, apart from 
coal and iron, during the past twenty-five years exceeds 

900.000. 000/. sterling. During the past four years there 
has been subscribed as working capital for metalliferous 
mining, outside coal and iron, above 4,500,000/. sterling. 

It is well known that the late Mr. J. R. Mortimer, the 
Driffield antiquary, was an authority on the prehistoric 
and other earthworks of East Yorkshire, and during the 
past half-century be made a careful survey of all that 



NATURE 


256 


[December 21, 1911 


n. mains relaiing to the luiliiary and doinesiir life of the 
' arly people who built them, a subject upon which h»‘ wrote 
iiianv papers. Several of the structures which were known 
to Mr. Mortimer forty or fifty years a^o, or less, have since 
entirely disappeared, as a result of agricultural and other 
Operations. Fortunately, Mr. Mortimer carefully recordt'd 
lii.s observations upon a larj<e series of Ordnance maps of 
the district, and also particulars of the barrows, the Roman 
remains, the pits from which he obtained his i;eoli»^ical 
'.p‘'cim».Mis imo*‘t of wliii h are ni>w clo<«‘dl, ^c. *l his v.alu- 
able collection of maps has been presented l>\ Major 
Morrimer to the Municipal Museum at Hull, wli» n- it can 
be rt-ferred to by students and others inter* Nt.-d, In addi- 
tion are lar^je numbers of sketches, plaii'^, phoioi^iaphs, 
nrgatives. &c.. bearing upon East Yorkshire antivjuities. 

I'hk second annual general meeting of the Society of 
Engine'-rs (Incorporated! was held on December it, Mr. 
b»hn Kennedy, vice-president, being in the chair. 'riie 
following were elected as the council and oflfic**rs for 
: —President, J. Kennedy; frVc-/> residents, .A. Valon, 
H. C. H. Shenton, N. .'^corgie ; members of coitnciL 
H. Ad.'ims. C. T. Walrond, P. Griffith, T. E. Rower, 
H. C. Adams, J. R. Bell, S. Cowper-Coles, H. P. May- 
bury, B. H. M. Hcweit, F. H. Hummel; associate member 
of council. E. Scott-SncII ; hon. secretary and treasurer, 
n B. Butler. It was announced that premiums for papers 
read at meetings and published in the Journal during 1911 
had been awarded as follows the president’s gold medal 
to Mr. W. R. Baldwin-Wiseinan, for his paper on the 
a<lministrative aspect of water conservancy ; the Bessemer 
premium of books or instruments, to the value of 5/. 55., 
to Mr. R. W. A. Brewer, for his paper on two-stroke 
cveb* engines; the Clarke premium, value 5/. 55., to Mr. 
r. J. Guerittc, for his paper on the mechanical installa- 
tion and upkeep of permanent way on railways; a society's 
premium, value 3/. 3^., to Mr. E. Kilburn .Scott, for his 
f»aper on nitrogen products made with the aid of electric 
pow*-r : ;i society’s premium, value 3/, 3^*., to Mr. Frank 
<». Wotjllard, for his paper entitled “ .Some Notes on 
Draw ing-orticc Organisation. ” 

I !iK annual general meeting of the Scottish Mideor- 
al .Society was held on neceinb» r 12. From the re- 
port of the council, which was adopted at the meeting, we 
lertrn that during the pa>.t twelve months s«*veral additions 
hav* i>^en made to the society’s system of stations. .A 
full;, equipped station has been established by Mr. G. 
Craig 'Cellar at Ardtornish, on ilv* Sound of Mull, and 
represents efffctlvely an inton-.,ting region from which 
observations were greatly needed. New stations have also 
been established at Aviemore by the .\viemorc Station Hob-1 
Company, and at Carrbridge by the Rev. .Andrew Doak, 
and these will add to the .scanty knowledge of the meteor- 
ology of the Central Highlands. The council points out 
once more that there is urgent need for additional informa- 
tion regarding the rainfall of the Highland area and the 
north of Scotland. .Apart from the purely scientific value 
of rainfall records, the rainfall of a district touches prac- 
tical and sporting interests at fnany points, and it seems 
to the council that it may reasonably look to large land- 
owners and shoor'ng tenants for help. It may be pointed 
out that the final report of the recent committee of inquiry 
on grouse diseas*- has something to say on the importance 
of meteorological conditions In relation to the distribution 
and the health of grouse. It appears that where rainfall 
is very heavy there is little disease, but grouse are few, 
the scarcity of the birds bemg due probably to the 
deleterious effect on heather of a high rainfall. The 
council electe*d for the ensuing tw*:?lvc months is as 
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follows ; — President. Prof. .\. Crum Brown, b'.R.S. ; vice- 
presidents, Ralph Richardson, W.S., Dr. C. (i. Knott ; 
council. Sir David Paulin, Gilbert rhomson, 11. M. Cadt'll, 
Sir A. Buchan- Hepburn, Bart., G. G. Chisholm, M. 
M*Calluin Fairgrieve, J. Mackay Bernard, Dr. j. R. 
Milne, T. S. Muir; hon. secretaries, R. T. Omond, E. M. 
Wedderburn, W.S. ; hon. treasurer, W. B. Wilson, W.S. 

In a report presented to the French Institute of Anthro- 
pology, published in Comptes rendus for March-June, M. 
Boule discusses the morphology of the mammoth as di-.- 
played in recent discoveries of Palreolithic art. Ho points 
out that certain physical pi'culiaritics of the animal, wh'< U 
were only recently established by the discovery of a 
men by M. Wollosowitch at Sanga-lurnch in 1908, alreraly 
app*^ar in ston*? carvings dating from thi> Pnlrrolithic ng*-. 

In vol. xxii.. Nos. 4-5, of I / Anthropologic, Dr. Falanr.*- 
and L*.Abb«5 H. Breuil di.*scribe a series of remarkalil** 
Paheolithic sculptures on a cliff at Cap-Blanc, Laus-* I, 
Dordogne. Among the animals represented are a 
and a pair of horses, depicted in the usual vigorous vi\l.. 
of the art of that period. This discovery suppli 
welcome addition to the cave sculptures of a similar » !; 
already familiar to archieologists. It is now proved i.ii 
these early artists, in addition to work carried out kv 
torchlight in dark, damp ('av*'s, execut*'d similar sculpuis 
in the open atr. 

The work of th*? niod'.rn school of French antliropologx 
is largely devoted to tin* preparation of elaborate memoir< 
in which the results of the investigation of specially interest- 
ing races .are summed up and criticised, with a coniplet** 
apparatus of facts and statistics. Such is the admirable 
account contributed to vol. .xxii., Nos. 4-5, of L\\nthr.t- 
Pologie by Dr. Poulrin, •'milled “ I.es NVgrilles du O niie 
Africain (type sous-dolicho*ephaIe), ” in which he has 
collected all th*3 informati*)n al present available on th** 
Pygmy races. 'Fhe introduction, illustrated by a map, 
shows the distribution of these people, and is follow*^ *1 b\ 
a historical account of e.xploration and an elaborate sm v* 
of the physical characteristics. Probably no account of 
remarkable race, already available to students, contninv 
more complete survey of the ethnological problems hm 
nected with the Pygmies of .Africa. 

.According to the fourth annual report (1910-11) of th»' 
National Museum of Wales, th*.* designs for the ne.w bui fil- 
ing have been consid*^rably modified, with, it is b* lif v* d, 
a great improvement in the general appi'arance of the 
structure. Illustrations are given of the exterior and of 
the entrance hall, together with plans of the ground-flot>r 
and the two floors above. A contract has been signed for 
the construction of th*.* basement and sub-basement for 
that portion of the building proposed to be erected in thn 
first instance, which includes the soiitli block and tlu- 
lecture theatre and gallery above, and work on this was 
commenced in September last. Considerable progress has 
been made in collecting specimens for exhibition and studv. 

We have received a copy of a petition from the nativ s 
of India presented to H.M. the King at the Delhi Durbar 
(together with a covering appeal signed by K. .S. Jasva- 
walla, of 45 Courthope Road, Hampstead), praying that 
the supply of beef required for the British Army in India 
may in future be obtained from Australia in place of India 
itself. The petition is accompanied by a large illustration 
showing the various uses to which Indian cattle are put. 
So great is the demand in the country for cattle for pur- 
poses of draught and agriculture that, according to the 
petition, cows are chiefly slaughtered for beef. This prac- 
tice is one of the causes which have led to a great diminu- 
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tion in the number of cattle the country, with a corre- 
sponding rise in the price of milk and ghi (native butter). 
It is further urged that the quality of Indian beef is far 
inferior to lh«3t of Australian beef, and likewise that the 
use of the latter in the Army commissariat would not 
entail any very great additional cost. 

Mr. a. II. Thayer’s suggestive observations upon pro- 
tective coloration in nature have been described in these 
columns on more than one occasion, and his son’s beauti- 
fully illustrated work upon it was reviewed in detail a 
little more than a year ago (October 27, 1910). A number 
of illustrations from that work arc reproduced in colour in 
the December number of Pearson*s MagazinCf and the 
principle they exemplify is described in an instructive article 
by Mr. Marcus Woodward. Mr. Thayer’s view is that it 
is the rule for animals to be coloured like the background 
which most concerns their feeding and escape from attack, 
'fhere are limitations to the application of this interpreta- 
tu)n of obliterative colouring throughout the animal 
kingdom; but there is no question as to the great import- 
ance of tlie principle of countershading in nature, and the* 
article and pictures in Pearson's Magazine should be the 
im^ans of int(a*esting many people in it. 

Tii^ latest issue of The Kav Bulletin (No. 9) is mainly 
occupied by systematic articles. 1'hc most interesting is a 
description of six new species of Impatiens from Travan- 
corc and Cochin, contributed by the late Sir Joseph Hooker. 
'rh(* list of additions to the wild fauna and flora of the 
gardens is due in great measure to the collection of speci- 

,ens l)y members of the garden staff. Noteworthy is 
the announcement of a heath from Cornwall which appears 
t(» f)e a natural hybrid between Krica tetralix and 
K. vagans. 

'riiK annual Kew list of seeds of hardy herbaceous plants 
and of tr(M*s and shrubs available for exchange with 
botanic gardens and regular correspondents has been pub- 
lished as Appendix I. to The Kew Bulletin {1912). The list 
reflects in some measure the outcome of the remarkably 
tine summer, notably in the ripening of the seeds of trees 
and shrubs ; thus there are offered for exchange the seeds 
of Clcrodcndron dicliotomum, which has fruited at Kew 
for the first time on record, Koelrcutcria paniculata^ 
Buddlcia glohos'a, and two species of Ilalesia. 

Botanical exploration in India is summarised by Major 
Cage, ■ as director of the botanical survey, in his report 
for the year 1910-11. An expedition to the .south-east 
corner of Sikkim was undertaken by Mr. W. W. Smith. 
Captain R. W. Maegregor presented an interesting collec- 
tion of specimens from the Southern Shan States, and a 
smaller collection was forwarded by Mr. Burns from 
Bombay. In the south, the most important contribution 
was made by Mr. A. Meebold, as the result of an extensive 
ttiur through the States of Cochin and Travancore. A 
second fasciculus of the catalogue of non-herbaceous 
phanerogams cultivated in the Calcutta Botanical Gardens 
has been published as vol. v., No. 2, of the Records of the 
Botanical Survey of India. 

On Monday, December 18, Dr. D. T. Macdougal,' 
director of the department of botanical research of the 
Carnegie Institution of Washington, lectured before the 
Royal Geographical Society on the North American deserts. 
After describing the general characters of desert areas, and 
explaining the importance of the various factors involved, 
he passed on to give a short account of the study of such 
regions which is being carried on by the Carnegie Institu- 
tion. A large series ot lantern-slides, many of them in 
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I colour, showed very instructively the characUir of the 
desert regions of Arizona and California, and of the types 
of vegetation which are able to flourish there both under 
normal conditions and also by the aid of artificial con- 
structions, such as the concrete walls which are sunk in 
the detritus-filling valley floors in order to hold up to a 
higher level the water, which otherwise flows at a depth 
which is out of the reach of surface vegetation. The 
formation of the Salton Lake was also described, and its 
effect on the vegetation of the basin was illustrated. Dr. 
Macdougal is leaving shortly to visit the deserts of Egypt 
I and the northern Sudan. 

In the Monthly Meteorological Chart of the Indian 
Ocean for December, issued by authority of the Meteor- 
ological Committee, a considerable space (as in previous 
months) is devoted to a u.scful discussion of ice reports, 
relating to the southern hemisphere, which subject has for 
many years occupied the serious attention of the olVice. 
In the Southern Ocean icebergs are most frequently met 
with to the north-cast of Cape Horn, south-east of the 
Cape of Good Hope, midway between Kerguelen and th<’ 
meridian of Cape Leeuwin, and midway between New 
Zealand and Cape Horn. Tables of the monthly and 
annual frequency of the bergs from 1885 to 1910 show that 
the periods of maxima and minima vary irregularly ; the 
years of greatest frequency were 1893 and 1906. In the 
chart for the North Atlantic the ice conditions are also 
discussed. A sub-chart of the exceptional drifts and heights 
of bergs shows that the latter were most frequent in the 
ten-degree square of lat. 40®-5o® N. and long. 40®-5o° W., 

I but some few were observed nearly so far south as lat. 
30° N. The first ice seen in 1911 was on January 28, near 
lat. 47” X. and long. 52® W. 

In an interesting paper recently published in the 
! Bollcttino of the Italian Seismological Society (vol. xv., 

I 1911, pp. 144--53), Prof. G. Grablovitz has traced the varia- 
tions in the mean level of the sea at Ischia during more 
than twenty years. From 1890 to 1894 the mean levci 
furnished by the mareograph records remained not far from 
constant, but from 1893 onwards there has been a marked 
I change, after the effects of barometric variation have been 
j allowed for. jrho change is not always in one direction ; 

I but during the sixteen years from 1895 there has 

i been, on the whole, a rise in the sea-level, the average 
I annual amount being 3 or 4 millimetres a year. Tln' 
mareograph records at Genoa also indicate a gradual, 
though much less pronounced, rise in the apparent level of 
the sea. 

In his well-known investigations on the after-shocks of 
earthquakes Prof. Omori finds that the law of decline in 
frequency is of the form y = kf(x+H), where y is the daily 
number of after-shocks at time x after the parent eartlv- 
quake, and h and k are constants which vary with every 
e,arthquake. Mr. A, Cavasino has recently examined the 
, validity of this formula in regard to the after-shocks of 
‘ the Riviera earthquake of 1887, one of the first earthquakes 
i in which the after-shocks were studied in detail (Boll. 

; della Soc. Sismol. Ital.^ vol. xv., 191 x, pp. 129-43). Dcter- 
j mining the values of the constants from the record«‘d 
: numbers of sensible shocks during the first five days, hp 
I shows that the agreement between the numbers furnished 
by the formula and of those actually observed is at first 
fairly close, but that, after the lapse of a few years, the 
formula fails to give correct results. The discrepancy may 
be due partly, as he suggests, to the difficulty of determin- 
I ing the average seismicity of the district. It may also b< 
due to the small number of records used in determining the 
constants of the equation. 




In the Atti dci Lined, xx. (2), 6, Prof. A. Garhasso 
describes a repetition, with modern apparatus, of the 
classical experiment of Volta and Bcnnet, according to 
which the flame of a candle discharges the conductor of 
an electroscope. In this case a Ramsden’s electric machine 
and an Exner electroscope were used at a distance of 
15 metres apart, and it was observed that on working the 
machine the electroscope readings increased ; on stopping 
it thev decreased, then rose to a maximum, and then again 
fell. 

Sir George Greenmill, writing in The American Journal 
for Mathcpuatics, xxxiii., 4, develops the result obtained by 
G. W*. Hill, according to which the potential of a homo- 
geneous spherical segment (e.g. a flat lens) at any point 
can be made to depf'nd on elliptic integrals. This result 
depends on the method of dissection employed ; in this case 
the segment must be supposed cut into slices perpendicular 
to the line joining the centre to the point at which the 
potential is required. 

.According lo a paper by Messrs. Kinushita and Ichinohe 
in vol. iii. of the Memoiro of the Science and Engineering 
College of the University of Kyoto, the ioni.sation current 
from a metal filament when heated above 2400® absolute 
ceases to be represented by Prof. Richardson *s equation 
C = where C is the value of the saturation 

current, 0 the absolute temperature, and A and h constants 
depending on the nature of the metal. They put this 
down to the fact that the equation is deduced on the 
assumption that the whole of the saturation current is 
carried by the ions emitted by the heated filament. At the 
high temperatures they attained they consider the kinetic 
energy of the moving electrons sufficient to enable them 
to ionise the gas molecules with which they come into 
contact. The magnitude of the current thus produced 
appears to be roughly half that of the total current 
observed. ^ 

The V erhandlungen der Deutschen Physikalischeti Gisell^ 
schaft for November 15 contains a short report laid before 
the meeting of the Naturforschcr und .Aerzte at Karlsruhe 
by Drs. Scheel and Heuse, on the measurements of the 
specific heat of air at ordinary and at very low tempera- 
tures recently made at the Reichsanstalt. The method 
used was that of “continuous flow,” the air passing 
through a vacuuiU-protected tube in which it was heated 
by a w’ire carrying an electric current, its temperature 
on entering and in leaving being measured by platinum 
thermometers. The results for the specific heat are as 
follows at 20® C., 0-241 ; at, —78® C., 0-243 ; at 
— 183® C., 0-252. There is, therefore, a distinct increase 
of the specific heat as the temperature decreases. The 
result at 20® C. agrees to within i part in 1000 with 
that obtained by the same method by Dr. Swann, and 
published in the Proceedings of the Royal Society of 
London in 1909. The complete account of the work of 
Drs. Scheel and Heuse is to appear in the Annalen der 
Physik. 

The November issue of the Chemical Society's Journal 
contains a paper by Prof. G. G. Henderson and Mr. I. M. 
Jleilbron on the constitution of camphene. It is now 
generally recognised that the formula I., 

CILCMe— Cll CH.CMe-, ' 

CMe., 1 CMe, j>C=CH, 

CHj-CII-Cfl CH.CM-/ 

I- I’.ornylen-. II. C:imphcne. 

originally proposed by Bredt, is in reality that of the closely 
related bornylene, as is shown by its ' preparation from 
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bornool through the xanthntei and by the ca.se with which 
it is converted into camphoric acid by oxidation. A great 
many of the reactions of camphene indicate the pres*ence of 
the methylene group >C*- CH3 in this compound, and on 
the basis of much experimental evidence the authors con- 
sider the formula II., originally proposed by Seminlcr, to 
be the best expression of the known facts. 

An interesting case of isomerism is discussed by Messrs. 
Laws and Sidgwick in the November -number of the 
Chemical Society's Journal. The ph^rtylhydrazone of 
acetaldehyde possesses the remarkable- property that the 
o-form, melting at oS®, and the iB-form',. melting at 56®, 
can be converted nlinost quantitatively pnd into the other 
by the action of a more trace of acid or alkali ; thus 
crystallisation from aqueous alcohol containing ,a trace of 
potassium hydroxide gave the high-melting a-form, whilst 
recrystallisation from aqueous alcohol containing a trace of 
sulphur dioxide gave the low-melting jS-form. This 
peculiarity of the isomerism is obviously connected with a 
very small difference in the energy-content (and therefore 
in the stability) of the two forms. This factor is usually 
overbalanced by a marked difference in the solubility of 
the two forms, a difference which sometimes favours either 
the one or the other form according to the solvent from 
which the material is crystallised. But in the case under 
consideration the difference of solubility almost disappears 
on account of the fact that the two forms are isomorphous. 
Their interconversion can therefore take place with peculiar 
facility, and in the case of the solids may be brought about 
by gaseous acids and alkalis without producing any altera- 
tion in the -appearance of the crystals. 


Engineering for December 15 contains an account of 
some valuable experiments on the strength of thick hollow 
cylinders under internal pressure, carried out by Messrs. 
Gilbert Cook and Andrew Robertson at the University of 
Manchester. The object of the experiments was to test 
the various theories for the manner of failure, and cylinders 
both of cast iron and of mild steel were tested. In the 
case of cast iron, elastic limit and rupture are practically 
coincident ; the results of the experiments show that the 
failure is determined solely by the maximum principal 
stress, and Lamd's formula, 

1 


may be used directly. In tliis formula / is the stress at 
failure in simple tension, and k is the initial ratio of the 
diamete rs. In the mild-steel cylinders tested, initial yield 
took place when the pressure was about 20 per cegt. in 
excess of that required by the shear-stress theory (Guest's 
law) ; the pressure may be calculated very nearly by the 
equation 


Tests were also made on the ultimate strength of mild-steel 
cylinders. The results may be denoted empiriGally by the 
same formula that applies to cast iron. ^ 


We have received from Messrs. James Woolley, Sons and 
Co., Ltd., of Victoria Bridge, Manchester, a copy ^ their 
“ Scienti.sts* Reference Book and Diary for 1912.^ In 
addition to a conveniently arranged diary, in which each 
week of the year is given a page, a reference book con- 
taining useful information as to important facts and 
constants continually required by workers in .science is 
provided. The tables and other data have been carefully 
revised, and will prove of great service. The price of the 
publication is is. 6 d, 
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THi^jireport' of the Clifton Cojjpge Scientific Society for 
the y^r 1910-11 has been received. This year, for the 
first time, the report is illustrated. The numerous sections 
of the society were very active during the period under 
review, but the attendance at general meetings does not 
appear to have been so good as in previous sessions. The 
report shows that many of the masters join with the boys 
in their practical ^study, in leisure hours, of various 
branches of science^ Great prominence is given to outdoor 
work of a kind Ijkely to engender a love for scientific 
observation and research among the boys. 

The issue of “ HazelPs Annual ” for 1912 maintains the 
high character for usefulness which previous editions of 
this work of reference liave gained. The contents have 
been revised to November 25 last, and the editor, Mr. 
Hammond Hall, claims that the compilation gives ** the 
most recent and authoritative information on the topics of 
the day.” One section of the volume, running to forty- 
two pages, is entitled “ The March of Science,” and deals, 
among other subjects, with scientific progress in 1911, 
imperial research, and aerial navigation. This is the 
twenty-seventh year of issue of the animal. The price of 
the volume is 35. (jd, net. 

Copies of the 1912 issues of the well-known works of 
reference published annually by Messrs. A. and C. BlacJc 
have been received. ” Who’s Who ” is larger than ever ; 
the ion edition ran to 2246 pages, but the new volume 
contains 2364 pages. There is a remarkable variation in 
the lengths of the autobiographies contained in this in- 
dispensable! volume ; some consist of two or three lines 
only, while others take up nearly a page. It is satisfac- 
tory to find, in view of the important part which science 
takes in modern States, that due prominence is given to 
men of science in this record of living notabilities. ” Who’s 
Who \ oar-book ” contains, as usual, the well-arranged 
tables which were formerly a popular feature in ” Who’s 
Who” ilsedf. “ 'J'he Knglish woman’s Vear-book and 
Directory ” should be in the hands of every woman who is 
engaged in public work i it is crammed with useful in- 
formation of a trustworthy kind. ” The Writers’ and 
Artists’ Voar-book ” is, its editor says, chiefly for the usa 
of those persons who wish to make money by their pen or 
brush. 

OUR Astronomical column. 

Mars. — In a telegram, dated November 29, from S^tif, 
to the Astronofnische Nachrichten, M. Jarry-Desloges states 
that%Iare birenum is persistently seen cut into three parts, 
and that Elison is easily perceptible. Later, on December 
4, he reports that Juventse Fons is now an easy object, 
L. Phoenicis is triple, Bathys is apparently effaced, the 
Aonius Sinus encroaches on Thaumasia, and the south 
polar spot, in 95®, is 0*7' in diameter. 

The December number of L* Astronomic contains several 
drawings of the planet by M. Qu^nisset and others, with 
^scriptions of the different features observed during 
October and November. The outstanding feature on 
October 17 was Tartarus, which, leaving the M. Sirenum 
at its eastern point, traversed nearly the complete disc and 
joined up with Trivium Charontis. ' 

On photographs taken on one plate by Prof. Lowell on 
wtober II, M. Flammarion has recognised fifteen different 
Martian features in the L. Solis region, including several 
canals. 

Borrelly’s CoMBTt iQixs.— Dr. Ristenpart communicates 
the position of comet' igne, as observed at Santiago on 
November 26, to. No. 4541 of the Astronomische Nach^ 
rtchten^ and adds that the comet was round, was less than 
* diameter, had a nucleus and a tail, the latter less 
than 30' long, and that its magnitude was 9-0 ; the correc- 
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tions to the ephemeris at loh. 57*6m. (Santiago M.T.) on 
November 26 were +0*3' and 4-0*2'. 

Spiral Structure in Nebula. — In an interesting article 
published in No. 3, vol. xxxiv., of the Astrophysical 
Journal, Mr. William Sutherland discusses the relation 
between the distribution of the planets and the probability 
of their origin in a spiral nebula. He shows that the 
equation expressing Bode’s law may be developed to show 
that the planetary distances are derived from two equi- 
angular spirals, thus leading to the idea that the solar 
.system in its evolution passed through the spiral form so 
common among nebulae, the spiral being of a simple 
logarithmic f'3rm. He pictures the elementary nebula as 
made up of meteorites rotating about a centre, the 
meteorites being uniformly distributed. Collisions occur, 
reducing the rotational velocity of the colliding bodies, and 
the latter fall towards the centre ; but they will fall 
spirally, owing to the common rotation of the mass, and 
thus spirals of condensation would be formed. Mr. 
Sutherland shows how these might finally agglomerate into / 
two-armed spirals, in which local condensations might 
account for the considerable variation of mass among the 
planets; according to this scheme, the moon and other 
satellites were formed from subsidiary branches to the 
spiral arms. Comparisons between the calculated spirality 
of several nebulae and that calculated for the solar nebula 
from the law of distribution of the planets shows the values 
to be of the same order, and thus lends support to Mr. 
Sutherland’s theory. 

Permanent Designations for Recently Discovered 
Variable Stars. — In No. 4540 of the Astronomische Nach- 
fichten the commission for the A.G. catalogue for variable 
stars publishes the permanent names allotted to variable 
stars discovered recently. From the notes it is seen that 
most of the discoveries were photographic, and that many 
of them were made at Harvard. A glance at the tabulated 
maxima and minima suggests that the field of discovery 
for variable-star observers is not yet closed, for we find 
ranges of three or four magnitudes, e.g. 9*5 to 12*8, among 
the fainter objects. 

I.uMiNosiTiEs AND Radii OF VARIOUS Stars. — Answering 
a question as to the relative sizes of the stars, Mr. J. B. 
Cannon, of the Dominion Observatory, gives some interest- 
ing figures in No. 5, vol. v., of the Journal of the Royal 
Astronomical Society of Canada ; he also outlines the 
method whereby the figures were derived. 

As the surface intensities of the various spectral types, 
taking that of the sun as unity, he adopts 12 for types 
and B, 3 for type F, i for type G, and 0*5 for types K 
and M, and derives the luminosities and radii of eighteen 
well-known stars. Rigel, with a radius 41*5, has a 
luminosity 20,614 times that of the sun. Only two stars, 
a Aquilas and jS Leonis, are calculated to be the same size 
as the sun, and are just over twelve times as luminous. 
The radius of the Pole Star is 5*9, and its luminosity 102, 
while Regulus, with six times the radius of the sun, is 423 
times as luminous. 


THE PHYSICAL SOCIETY'S EXHIBITION. 

'^HE seventh annu.a1 exhibition of physical apparatus 
^ under the auspices of the Physical Society of London 
was held on Tuesday afternoon and evening, December 19, 
at the Imperial College of Science and Technology. The 
very large attendances at both sessions was evidence that 
the exhibition continue.s to serve a very useful purpose in 
bringing a knowledge of new apparatus to teachers and 
others interested in scientific work. 

A discourse was given by the Hon. R. J. Strutt, F.R.S., 
at each session on electric discharge and the luniinosity 
that survives it, in which the lecturer displayed some 
interesting and very pretty experiments on the afterglow 
which succeeds the passage of an electric discharge through 
nitrogen. A current of pure nitrogen was maintained 
through the discharge tube and passed into a large globe, 
in which it still maintained a yellow glow. The interaction 
of nitrogen in this state with nitric oxide and stannic 
chloride vapours was shown by the change in the colour of 
the glow to green and blue respectively when the vapours 
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were mingled with the nitrogen in the globe. Further 
experiments on the effect of pressure were made, and the 
causes of the phenomena briefly discussed. 

Thirty-three firms exhibited their latest forms of physical 
apparatus. Only a few of the various new forms of instru- 
ments can be mentioned. .\ new galvanometer of the 
moving-magnet type was shown by the Cambridge Scientific 
Instrument Co., who claim for it a sensitiveness forty 
times that of their Broca type. The magnet system con- 
•?isrs of two groups of very small magnets arranged on a 
fine glass stem, which is suspended from a quartz fibre. 

The coils are arranged in pairs similar to a Thomson 

galvanometer, and are designed to secure the maximum 
effect for a given resistance of copper by winding with 
different sizes of wire, beginning with the smallest size, and 
winding each layer so that it lies within the surface of 
which the polar equation is where r is the 

length of radius, making an angle 0 with the axis of the 

coil. The company displayed several other exhibits of their 
instruments for advanced work, including a Duddell oscillo- 
graph outfit for a 50,000-volt circuit. A new design of 
extensometcr was shown by \V. O. Pye and Co., for use 
in conjunction with a testing machine on bars and thick 
specimens. It was composed of tlie Fwing c.xtensoincter 
with the microscope replaced hy an optical lever, and was 
de.signed to measure extensions of i ' too,ooo of an inch. 
Several new designs of students’ apparatus and a Kohl- 
rausch bridge of new form were included among their other 
exhibits. A new vibragraph was shown by Siemens 
Brothers iind Co., Ltd., consisting of a mercury reservoir 
with a floating mirror, by means of which a beam of light 
from a small glow-lamp is reflected on to a ground glass 
screen or photographic plate. The mercury ripples set up 
by the vibration of the body on which the reservoir 
placed give an angular movenv iU to the mirror, which thus 
produces on the plate or srr^'cn a clearly defined diagram 
of the vibration. The same company also showed a 
demonstration wireless-telegraphy set on the singing-spark 
system, and a number of frequency indicators. 

New projection apparatus and a new levcd for very 
accurate ‘iiirveying was shown by Carl Zeiss, I.td. Photd- 
micrographic apparatus, and an ultra-condenser for render- 
n ordinary microscope suitable for idtra-microscopic 
observations were among the exhibits of Messrs. F. Lcitz. 

I heir latest pattern of high-vacuum oil pump was shown bv 
A. ( . C(Ksor, Ltd. The piston of the high-vacuurn cylinder 
is artu.jted from outside by an elect ro-magnet. which is 
mused to move up and down, thus avoiding the use of a 
piston rod and possible leak at the stuffing boxes. The 
Foster Instrument Co. exhibited a simple strain-motor for 
observation of strains in .any part of a structure, such as a 
gu'der of a bridge or frame of a ship. 

\ arjous types of switchboard instruments were shown bv 
Nald'^T Bros., R. Paul, and the Weston Instrument 
Atnong the frxhibits of the l.ast-named was a new line 
of alternating-current dynamometers, including wattmeters, 
frequ- nry meters, and synchroscopes. R. W. Paul also 
evhd.Ired a new nrd inexpensive form of fX>tentiometer, 
various ndiictionless resistances, and a number of thermo- 
rouple pyrometers and temperature indicators. Messrs. 
Ciarnlirell Bros, exhibited a new potentiometer for thermo- 
ele</!.< v.f.rk. .an(f instruments of various kinds for .students* 

1 hi* Silica Syndicate displayed some wonderful 
exampti-s of their wares. Llectric furnaces were shown bv 
J- J. Griffin .and Sons, Ltd., together with quartz glass 
i.'T'^cury Thermometers for tempera tiireu up to 750® C, 

D'-mi’iustr.ations of Or. Leonard Hill’s eoloiir vision 
anparMus were made at the stand of Messrs. Newton and 
-fi. The dej^rc-e of sensitivity of the eve for colours is 
tiseertained by means of two identic.al spectra projected 'bv 
an optical lan*^ern from one and the same prism, and 
provided with separate adjustable screens for matching. 
FIe(-fr;r'il apparatus for nudiral purposes was shown by the 
bibrtrlrnl To., and X-ray apparatus hy H. W. Cox 
. t ^^''''^f^>rid-Barker’s two-tone transmitter, 

evhibjted by the India-Rubber. Gutta-Percha and Telegraph 
\vorks fo., Lrd., and F. Harrison Glew’s radio-active 
preparations, are two of many other interesting exhibits, of 
which our spare does not permit us to give more detailed 
account. 
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THE ASTRONOMICAL AND ASTROPHYSILAL 
SOCIETY OF AMERICAN 

T7OR the first time in its history the Astronomical and 
! ^ Astrophysical Society of America thi.s year held its 
! annual meeting outside the United States, and it speaks 
j well for the 'progress of the comparatively young Dominion 
j Observatory that the locale was Ottawa. This feeling was 
made the subject of a special resolution, in which a very 
favourable opinion as to the character of the work done in 
every department was united with a recommendation that a 
[ more powerful telescope may soon be provided for use in 
i the important radial-velocity work now being executed at 
j this observatory. 

Prof. K. C. Pickering was elected president, Profs. Frost 
and Campbell vice-presidents, and Mr. Plaskett, of the 
Dominion Observatory, was elected a councillor. A great 
iiumbt r of papers were read during the five .sessif)ns held 
on August 23, 24, and 25, and the general feeling was 
that in every respect this twelfth annual meeting was 
eminently successful. We briefly note a few of the papers 
here. 

Prof. Pickering read a paper in connection with the 
symposium on photographic astrometry, showing how th * 
first point of Aries might be determined photographically. 

Miss Cannon announced that the spectra of 762 doubh 
stars of magnitude 7.5 and brighter had been especially 
examined on the Harvard photographs, and nbso explained 
that an e.xamination of some 13 1 stellar spectrograms taken 
with slit spectrographs was being made, in order to sec 
whether the same system of cla.s.sification can be applied 
to such sj^ctra as was applied to the store of objective- 
prism spectra at Harvard. It is dilficult to see why the 
classification should differ, although more details may be 
seen and no give finer divisions ; biit we hope that this work 
j will not lead ,lo further complications in the already com- 
j plicated nomenclature of the Harvard system. 

] Mr. Parkhurst examined a number of stars given in a 
list by Prof Pickering purporting to comprise “ Fourth 
' Type .Stars not Red ” (class R), and extended to include 
some ordinary red stars (class N). By his photo-visual 
magnitude method he finds that with one exception the stars 
I are all redder than Aldcbaran, and therefore no sharp 
I should be drawn between Llas«ies K and N. 

Mr. Harper, of the Dominion Ob.servatory, read a paper 
on the orbits of the spectroscopic components of d Bootis, 
and Mr. Joel Stebbins explained how tltc selenium photo- 
meter had revealed a range of 0-2 rnag. in the brightness 

I of Bctcigf'use during 1910-11, and had shown 5 Orionis 

j (range 010 mag.) and /3 Aurigai (range <o*io mag.) to be 
I eclipsing variables. Polaris too, as shown by Mr. IC. IS. 
i King’s examination of Harvard plates, lias a variability of 
' o-io8 mag. 

Some results of a study of visual binary stars by Dr, 
j H. N. Russell suggest that the whiter stars are very much 
i brighter, for equal masscis, than the redder stars, and that 
! the stars of a given type arc of equal mass aiul of equal 
! luminosity. Fxamining some 340 stars of various spo^^tr.ll 
! types, he finds that about half of them are very much 
I brighter in proportion to their mass than the others. This 

! half includes all the stars of the B type, among those 

j examined, and some of every other type, and these stars 
! may prob.'ibly be rkissed as the “giant” stars of Ilertz- 
I sprung’s division, a class in which the systems are more 
I or less iiniforiuly of about ten times the sun’s mass; no 
such uniformity is found in the average masses of the 
■ “ dwarf ” stars, which appear, in the average, to l^ecome 
; less massive as they become redder. A pair of “ giant ” 
stars would emit some 150 to 250 times the light emitted 
. by the sun — the higher value being for class B stars — 
whfrrcas a pair of “ dwarfs ” if of the A class might give 
! 30 times, and if of the K^, or M, class, one-hundredth, the 
I light emitted by the sun. 

! The 6-inch transit circle of the U.S. Naval Observatory 
; has attacked its programme of fundamental stars, both the 
I old ones and those for the International Chart, and its 
behaviour was described by Prof. LittclI. 

Dr. Humphrey’s papers showed (i) that the various zones 
of the earth are not equally efficient radiators ; both the 

1 Copflenscci from ihe secretary's report in Science^ N S., vo!. 

No. B77, pp. 520-536. 



NATURE 


December 21, 1911] 

equatorial and the polar zones are inenicient as compared 
with the middle latitude : this result is produced by the 
unequal distribution of cirrus clouds, which are the effective 
factors in determining the outgoing radiation ; (2) where 
d is the depth of the water layer in millimetres, and e the 
partial pressure of the water vapour in millimetres of 
mercury, the thickness that wpuld accrue if all the water 
vapour above any given level in the atmosphere, on cloud- 
less days, were condensed, is expressed approximately by 
d = 2e; this is some 13 per cent, less than the value, 
Ilann’s, heretofore commonly employed in bolometric work. 

. Tile reality of astronomical teaching in Anicrica was well 
illustrated by a thoughtful paper by Prof. Sarah K. Whiting, 
in which she urged the importance of daytime laboratory 
work in astronomy. 

Prof. Very explained an attempt to form a standardised 
scale of intensities for the lines in the solar spectrum, and 
Miss Tx'avitt contributed a paper on the variable stars in 
the Small Magellanic Cloud ; the stars are too faint for our 
present spectroscopic equipments, but the spectroscopic in- 
vestigation of brighter stars having similar light-curves — 
e.g. LJY Cygni — might prove very profitable. Prof. S. A. 
Mitchell described th<r radial velocities of 96 Herculis, which 
has four components, all measurable on some plates ; the 
velocities range from - 98 to -f-74 km. per sec. and the 
period is 50-2 days. 

.Prof. Tucker’s description of the San Luis Observatory 
of the Carnegie Institution produces a feeling somewhat 
akin to envy for the facilities afforded by such an institu- 
tion. The expedition left Now York in August, 1908, and 
six months later the observatory and a dwelling for the 
observers were completed. Observations with the Pistor 
and Martins meridian circle of the Dudley Observatory were 
commenc(‘d in April, 1909, and 87,000 observations were 
completi.'d when the work was brought to a close in January 
this year ; the reductions will be completed at the Dudley 
Observatory. 

The preliminary work done at the Dominion Observatory, 
.sharing in the international cooperative scheme, on the 
rotation of the sun was explained by Mr. Plaskctt. The 
mean of twenty-three plates taken during June and July 
this year gives an equatorial velocity of 2*034 ±0-004 kni., 
the probable error of a single plate being ±0017 km.; all 
the ehanents represented between A. 3500 and \ 5700 appear 
to share in a common velocity. 

Halley’s comet was the subject of papers by Prof. 
Barnard and Prof. Frost, respectively, the former giving the 
preliminary results determined from Mr. F.llcrman’s photo- 
graphs taken at Hawaii, the second finding 4-55 km. per 
sec. as the radial velocity of the comet on May 24, 1910 i 
this value was obtained from measurements of the displace- 
ments of the Fraunhofer lines, and agrees, within i km., 
with the value given by the efihemeris. 

Dr. Slocum described the spectroscopic effects produce:! 
by the large solar prominence of October 10, 1910. The 
proini lienee rose to a heiglit of 105,000 km., and the local 
Relative displacement of the .absorption and emission lines 
represented a radial velocity of 15 km. per sec. Dr. O. J. 

l. oe finds that, for reversal, the lines \ 4427 and H (A 3968) 
require^ vapobr densities onc-sevonth and i*5 times as great, 
respectively, ns that necessary for the reversal of K, when 
the vapour is observed at 2500® C. and at atmospheric 
pressure. 

Prof. S. I. Bailey discus.sed the magnitudes of the stars 
111 the cluster Mcs.sirr 3, the di.scussion being based on a 
photograph, taken by Ritchey vvilh the fio-ineh reflector, 
showing some 30,000 stars down to magnitude 21*5; the 
total light of 2542 stars the magnitudes of which were 
determined is approximately equal to that of a star of 

m. agnitude 10*4. Dr. Albrecht reported on his work in 
determining the effective wave-lengths of lines in various, 
types of stellar spectra, and al.so reported the results secured 
in ^ a determination of the definite wave-lengths of the 
silicon lines at AA 4552*7, 4567 9, and 4^74*9 in stellar and 
in laboratory spectra. His stellar values arc 4552*762, 
4 .‘> 67 ' 0 fi 7 » J^nd 4574*918 respectively, and the.se are compared 
with similar values obtained by Gill and McClean, and 
laboratory values secured by Exner and Haschek, Fro.st and 
Brown, Lockycr, and Lunt. He emphasises the necessity 
for more laboratory work in order to investigate the causes 
producing the pre.sent lack of close agreement. In a third 

NO. 2199, VOL. 


261 


paper the same worker directs attention to the grave 
importance of investigating the change of wave-length of 
fundamental lines in passing from one spectral type to 
another. Such differences might, inter alia, account for 
certain systematic errors in the wave-length of the B type 
stars, arid the elimination of these errors might directly 
affect the position of stars of this type in any di.scussion of 
the structure of the universe. 

The list of papers concluded with one by Dr. Russell 
dealing with the photographic determination of the moon’s 
position, a note on the five ICllicott astronomical instru- 
ments which were constructed about 1780-90 and are now 
on view in the U.S. National Museum, and a report from 
the comm it tee on photographic astrometry. The resolutions 
of the latter strongly express the opinion that photographic 
methods can be applied successfully to absolute, as well as 
to difff-rential, determinations of star positions, thereby 
gaining the advant;ige of independent observations with 
instruments of entirely different characters. 

BIOMETRICIANS AS ANTHROPOLOGISTS. 

T T is only necessary to turn to the current issue of 
^ Biometrika ' to see the extent to which modern bio- 
metricians are devoting themselves to anthropology. About 
two years ago Dr. Crewdson Bennington died, leaving 
behind him a mass, of observations and notes he had made 
in connection with the biometrical laboratory of University 
College. Prof. Pearson has systematised Dr. Bennington’s 
observations and notes, and with the help of other workers 
in his laboratory brought Dr. Bennington’s work to com- 
pletion. 

Dr. Bennington’s aim was to obtain type-contours of the 
skull and of the living head of various races of mankind — 
contours which might serve as racial types. For instance, 
e.xact tracings were made in three planes of 100 crania of 
ancient Egyptian men. These contours were plotted out 
and combined by a method suggested by Prof. Pearson, and 
in this manner type contours were obtained for the ancient 
Egyptians of the twenty-sixth and thirtieth dynasties. 

The results which interest us most are those contours 
prepared from the Whitechapel plague-pit skulls (seven- 
teenth century) and those made from the heads of 118 men 
of the Royal Engineers of the present day. When these 
ancient and modern forms are compared, Prof. Pearson 
finds that there is no r^^ason to believe that there is “ any 
substantial difference between the English head of to-day 
and our plaguc-pit crania, which we have been told are 
not typical English.” The editor of Biometrika has issued 
with this paper copies of Dr. Bennington’s type-contours 
on transparent paper, so that they can be utilised by other 
workers for purposes of comparison. 

Besides the important paper just noted, in parts i.-ii. 
of Biometrika there are others which will prove of value 
to the student of mankind. Dr. David Macdonald’s inquiry 
seems to show that the acute infections of childhood favour 
the children with dark skin and eyes ; they survive the 
effects of infection better than children with fair skin and 
blue eyes; the dark-skinned children are therefore being 
preserved or selected. Dr. Schuster’s observations on the 
undergraduates of Oxford show that the students there have 
longer and narrower heads than those at Cambridge or at 
Aberdeen. The Oxford men are also considerably taller. 
Another important anthropological paper in the same 
number is Mr. J. I. Craig’s “ Anthropometry of Modern 
Egyptians.” 


NOCA^ CRYSTAL: ITS SliaCTURE AND 
USES.'^ 

"D OCK crystal, quartz, the common crystallised form of 
^ dioxide of silicon SiOg, is, from many points of 
view, the most interesting of all minerals and the most 
instructive example of crystalline structure known to us. 
“What is a crystal?” The evidence is now overwhelm- 
ingly complete that a crystal is a homogeneous structure 
built up on the plan of a space-lattice, each of the unit 

t Riptnetnka, parts i. and ii., July, 191 r. F.diied by Prof. Karl Pearson. 
Price 30 f. net. 

2 From four Cantor I ectures delivered in May, 1911, to the Royal Society 
of Arts by Dr. Alfred E. H. Tutton, F.R.S. 
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cells of which is the habitat of a chemical molecule of the 
substance of which the crystal is composed, and of which 
it is the most highly organised solid form. It was shown 
by Frankenheim and Bravais that there are fourteen such 
space-lattices possible, all of which exhibit the full sym- 
metry of one or other of the seven crystal systems, the 
cubic, trigonal, tetragonal, hexagonal, rhombic, inonoclinic. 



or triclinic. As a typical example of a space-lattice, and 
the one of most general form, the triclinic space-lattice is 
shown in Fig. i. 

But the chemical molecules, the arrangement of which 
thus determines the crystal system, are not the ultimate 
units, being composed of elementary atoms, and it is the 
arrangement of these latter, the ultimate structural units, 
which determines the class of the system. 

Quartz crystallises in the trigonal system of symmetry. 
It does not develop, however, the full holohcdral trigonal 
symmetry, but that of the trapezohcdral class of the 
system, no plane of symmetry being present, and the three 
digonaJ axes of symmetry occupying positions in the hori- 
zontal plane midway between those of the holohedral class. 

Now in the most general case six faces arc required to 
be present by the symmetry elements in operation, when 
one face is given as present, and they make up a double 




pyramid, of which fbr* lower half is rotated some- 
•A hat with respect to the upjx-r, screw-wise, the solid thus 
jiroduc^'d being known as a trigonal trapezohedron. 

In actual^ fact two such trigonal trapezohedra, which are 
The mirror-images of each other^ are possible, and the two 
-ohds are quite distinct, for no amount of rotation will 
<?Tther to resemble the other. That corresponding to 
rig. 2 is called the right trigonal trapezohedron, and that 
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represented by Fig. 3 the left variety. This fundamental 
fact respecting the general form of this class of trigonal 
symmetry affords the explanation of the two varieties, 
right- and left-handed, of quartz, which mineral shows 
characteristic development, in the well-known little x faces, 
of the two trapezohedra. 

Two characteristic crystals of quartz, a right-handed and 
a left-handed one, are shown in Figs. 4 and 5, on which 
the small faces x are those of the right and left trigonal 
trapezohedra respectively. Also, the little adjoining faces 
5 are those of another pair of mirror-image complementary 
forms of the trapezohedral class of trigonal symmetry, the, 
right and left trigonal bipyramids. The otlier faces shown 
on Figs. 4 and 5 are those of the hexagonal prism m, a 
form common to both the hexagonal and ^igonal systems, 
and also common to both varieties of * crystals of the 
trigonal trapezohedral class ; also those of the two comple- 
mentary rhombohedra r and r\ which together make up 
what appears to be the hexagonal pyramid terminating each 
end of a fully -developed quartz crystal. Alternate faces of 
the pyramid belong, however, to different rhombohedra, 
three to r and three to r' ; and they are often characteristic- 
ally different, either in amount of development or in polish, 
the faces of the rhombohedron r being much more brilliant 
than those of r'. Moreover, the quartz crystals from a 
particular locality in Ireland show one rhombohedron only, 
without a trace of the other. 

It will be observed, further, that the little s and x faces 
occur replacing right solid angles on a right-handed crystal, 
and left solid angles on a left-handed crystal. Also, if x 
faces be absent, a good little s face is often present, and 




it is usually marked by striae parallel to the edge sr, which 
enable the location of the face, and its nature, to be 
recognised. 

We arc next attracted by the further problem of the 
internal structure, which is the prime cause of this out- 
ward development. The evidence afforded'^ by cleavage is 
very emphatic, in spite of the fact that quartz cleaves only 
with the greatest difficulty. Indeed, this difficulty of pro- 
voking cleavage in quartz enhances wonderfully the im]Mrt- 
ance and use of the mineral, both for scientific and indus- 
trial purposes, for it enables lenses, prisms, and plates of 
this clear, transparent mineral to be cut, ground, and 
polished with the greatest case, without risk of flaw. But 
when a quartz crystal is heated, and then suddenly cooled 
by plunging it into cold water, it breaks up idto rhombo- 
hedra closely resembling cubes, the angle of which is 
85® 46', that of the primary rhombohedron r, of Figs. 4 
and 5. Now it is interesting, also, that simple apparent 
cubes, really these rhombohedra, of quartz are occasionally 
discovered, quite a number having been found in the neigh- 
bourhood of Bristol. 

These facts not only confirm the trigonal, as distinguished 
from possible hexagonal, symmetry of quartz, but also 
indicate that the space-lattice structure present is that of 
the rhombohedron, the elementary cell of which is repre- 
sented in Fig. 6. 

Thus we conclude th^t if each molecule SiOj were repre- 
sented by a point, the points would be arranged in the 
form of a rhombohedral space-lattice having the angle of 
the rhombohedron of quartz, 85® 46'. 

If we take, next, a hexagonal section of a prism of 
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quartz and heat it gently and evenly over a small Bunsen 
flame or other source of heat, and then ^ allow It to cool, 
electrical excitation is developed, positive and negative 
electricity being produced, respectively, at alternate corners 
of the hexagon. Now the three digonal axes of symmetry 
emerge at the six corner^, and the little trigonal pyramid 
and trapezohedron facapr 5 and x are present at alternate 
comers corresponding to one end only of each axis ; and 
it is interesting that these corners where the little distinc- 
tive faces are present are those which become negatively 
electrified, while thosRSi corners where no s and x faces are 
developed become, positively electrified. This disposition of 
the pyroelectric poles is precisely in accordance with the 
symmetry of the trtoi^iebhedral class of trigonal symmetry. 

If we trent a pair vOf quartz crystals, right- and left- 
handed respectively^ with a small quantity of aqueous 
hydrofluoric acid, a chemical solvent for silica, characler- 
isjic little markings, or “ etch-figures,** arc produced on 
the faces. They are little depressions, of the shape of a 
candle flame blown to one side by a draught of air, to the 
right on a right-handed crystal and to the left on a left- 
handed crystal, and are pointing upwards and downwards, 
respectively, on alternate faces. Thus wc have trigonal 
rather than hexagonal symmetry again demonstrated, and 
a screw structure, clockwise in pne variety and anti-clock- 
wise in the other, such as corresponds to the trapezohedral 
class the trigonal system, also most clearly indicated. 

Now it has been definitely proved that specific atoms 
of the chemical molecule are definitely orientated in 
the crystal, and that if such atoms, say those of potassium 
or of sulphur in potassium sulphate, be replaced by others 
of the same family group of chemical elements, for instance, 
the potassium hy . rubidium or riesium, and the sulphur by 

selenium, specific directional 
changes in the crystal 
angles are observed to 
occur. In the cases just re- 
ferred to, the replacement 
of the metal brings about 
an alteration in the length 
of the vertical axis of the 
rhombic crystal of the 
sulphate or selenate, while 
replacement of the sulphur 
by Selenium causes an equa- 
Fic. 6.- Unit Cell of Khombohedral torial change. I f , thcre- 

Spacc-latticc. fore, we accept the view of 

Barlow, and represent the 
atoms by their spheres of influence, we an* only logically 
following up this important cxperimf>ntal fact. 

Barlow has recently propounded the view, in collabora- 
tion with Pope, that the relative size of the sphere of 
influence of an atom tn any one compound, compared with 
that of any other atom in the same compound, is intimately 
connected with the chemical valency of the element, being 
proportional to the fundamental valency. This is rarely 
the maximum valency, although in the case of carbon it 
would appear to be so, atomic spheres of influence of carbon 
having apparently four times the volume of those of 
hydrogen or chlorine present in the same compound. The 
relative size of the atomic sphere of influence of oxygen 
appears to conform to its usual dyad character. Silicon 
might, perhaps, from its occurrence in the same family 
group of elements as carbon, be expected to behave also 
as a tetrad, but there is much more evidence that its funda- 
mental valenc]^ is only dyadic. Now Barlow has shown 
that if wc accept the view that the fundamental valencies 
of both silicon and oxygen are dyadic, and therefore fhat 
the spheres of influence of the two elements in quartz are 
of the same size, the whole of the properties of quartz can 
be explained on the assumption that the two structures, 
right-handed and left-handed, are composed of such 
assemblages as arc' shown in Figs, 7 and 8, in which the 
white spheres represent silicon and the black ones oxygen 
atoms, there being two of the latter to every one of the 
former, corresponding to the formula SiOj. 

The helical character is clearly shown by these assem- 
blages of silicon and oxygen atoms, the white spheres of 
the former being obviously arranged in a right-handed 
screw in Fig, 7 and in a left-handed heli^ in Fig. 8, the 
two arrangements being the mirror-images of each other, 
as a right-hand glove is to a left-hand one. That some 
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. such structural arrangements of the chemical atoms as 
I these arc really present in the two varieties of quartz is, 
indeed, highly probable 

The most important and convincing evidence of the right- 
and left-handed screw structure of quartz is afforded, how- 
ever, by the optical properties of the mineral. 

We may study, first, the effect of passing the light from 
the lantern, an image of a slit in front of which is focussed 
on the screen by a lens, through eithef’ of two 60® prisms, 
one cut so ih.it the 
light passes through 
the crystal at minimum 
deviation parallel to 
the axis, as shown in 
Fig. 9, and another 
with the refracting 
edge parallel to the 
axis, as shown in 
Fig. 10, In the latter 
case we see two spectra 
on the screen, which 
are separately ex- 
tinguished by a large 
Nicol prism placed in 
the path of the rays, 
when rotated to two 
positions 90® apart ; 
while in the formt^r 
case only a single spec- 
tmiii is produced oti 
the screen, and remains 
permanent when the 
Nicol is placed in posi- 
tion and rotated, just, 
in fact, as if the quartz 
prism were made of 
glass. This is the 
mode of cutting quartz 
prisms employed for 
use in experiments with ultra-violet light, such as the in- 
vestigation of the ultra-violet spectrum, quartz being 
remarkably transparent to these ultra-violet rays of short 
wav(!-length, which are entirely cut off by glass. 

We may next investigate plates of quartz in polarised 
light. Placing a plate of quartz 1 millimetre thick in the 
polariscope arianged for convergent light, we perceive a 
more or less normal uniaxial figure, although the rings are 
large and diffuse and the dark cross present is also very 
diffuse. If we now take a thicker plate, conveniently one 
3*75 millimetres thick, the coloured rings are more 



Fic. 7. — Barlow's Conception for Right- 
handed Quartz. 



Fig. 8 . — Barlow's Conception for Left- 
handed Quartz. 



numerous, the innermost being smaller ; the arms of the 
cross are also sharper near the margin of the field, but they 
have entirely disappeared from the centre of the figure, and 
the whole of the interior of the innermost ring is filled 
instead with yellow light. Moreover, if we rotate the 
analysing Nicol clockwise, this ring expands if the plate 
has been cut from a right-handed crystal of quartz, but 
contracts if the crystal be a left-handed one, the circular 
nature of the ring also altering until it is nearly square. 

I If, now, we superpose two such plates 3-75 millimetrea 

I thick, one of r:ght-handed quartz and the other of left- 
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handed, wo obtain a rtinarkable change in iho rij^un.*, 
naiiudy, the production of ih»^ celebrated spirals of Airy. 

Now these phenomena suggest a spiral, and a coiiifile- 
mentarily helical, arrangement of the atoms composing 
the chemical molecules of silica in the two forms of quartz 
crystals. That the supposition is correct may be proved, as 
first shown by Keusch, by reproducing the cifects by moans 
of a spirally arranged pile of biaxial mica films. Twenty- 
four equally thin films of ordinary muscovite mica are laid 
over each other so that the direction of the line joining 
the two optic axes of the mica regularly rotates by the 
same angle, conveniently 60®. The biaxial figure normally 
given by muscovite tiiica will be found, on placing the pile 
in the polariscopc, to have been converted into a uniaxial 
one. Moreover, the figure resembles that afforded by 
quartz to a remarkable degree of precision, for if the pile 
be a right-handed one the figure is similar to that afforded 
by right-handed quart/, and gives the same effects on rotat- 
ing the analyser ; whereas, if tlie pile had been arranged 
in a left-handed manner, the effects would resemble those 
afforded by a plate of left-handed quartz. Further, if we 
superpose the two piles of mica plates, the left-handed and 
the right-handed, and place them together in the pol.ari- 
scope, Airy’s «p?r:ils are at once produced on the screen. 

Let us now study quartz plates in a parallel beam of 
polarised light. If we take two plates, one of right-handed 
qu.artz and the other of \r ft-handed, each of 7-5 millimetres 
thickness, we iind that they fach give with crossed Nicols 
the well-known rose-violet tint of passage between the first 
and second orders of Newton’s spectra. But on rotating 
the analysing Nicol rloekwise, the right-handed plate 
changes colour first to rod. then to orange, yellow, green, 
and blue, while the left-handed plate becomes first blue, 
then passes through green and yellow to orange and red. 



On the other hand, the two plates ot ^-75 millimetres thick- 
ness appear yellow under crossed Nicols, just ns w«*re the 
Centres of the interference figures in convergent polarised 
light, and they change colour in opposite directions of the 
^PJectruIn on rotating the analyser, until they become violet 
with the tint of passage when the Nicols are j);irallel. 

Now all these beautiful phenomena are due to the fact 
that when a beam of light is sent along the axis of a 
quartz crystal, the right- or left-handed arrangement of 
the molecules of silica causes the plane of vibration of the 
polarised light received from the polarising Nicol to be 
rotated in tht* same direction, the amount bi ing directly 
proporrion;il to the thickness of the plate. It also varies 
considerably with the wave-length of the light. For plates 

.>'75 i*^d 7*5 millimetres thickness, respectively, the rota- 
tion^ by plates 1 millimetre thick arc indicated in Figs, ii 
and 12. Fig. 11 shows that the plane of vibration of yellow 
l:gbt of wave-b ngth 0000550 is rotated just 90® by a plate 

'S'75 millimetres thickness, and this explains the produc- 
tion of the violet tint of passage when we have rotated the 
analysing Nicol 90®, that Is, until it is parallel to the 
polarising Nicol. Ff^r the extinction of this yellow light 
leavv-s flu complementary colour, the violet transition tint, 
pncbmiinanf. And when w’e double the thickness of the 
plat.* m 7.5 millimetres, the yellow ray, of 0 000550 milli- 
metre^ wave-length, is rotated ju.st iSo®, as shown in 
Fig. 12, which, when followed (by rotation of the analyser), 
brings the Nicols into the crossed position again, and thus 
ihe violet Iran.siiion tint is at once given by such a plate 
under crossed Nicols. 

1 he colour produced by thick plates of quartz in pol-arised 
light is thus due to optical rotation, and it is quite as 
brilliant as that due to double 'refraction shown by thin 
plates of quartz, such as those of rock-sections, which vary 
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! from a twenty -fifth to a fiftieth of a millimetre in thickness, 
'riic phenomenon of optical activity is confined to crystals 
belonging to those eleven classes of symmetry which exhibit 
right- and left-handed forms, that is, in which there is no 
i plane of symmetry developed. 

i Now besides the right- and left-handed forms, showing 
! dextro and Imvo rotation, chemists have discovered many 
' cases in which the optical activity is cither neutralised or 
1 destroyed by intimate lamellar twinning of the two comple- 
mentary varieties, or by chemical combination of thi' two 
S sets of molecules in which the atoms are oppositely spirally 
! arranged. In the former case of regularly repeated 
i twinning the symmetry is apparently enhanced by the in- 
! troduction of a plane of symmetry, , the composite crystal 
j showing the characteristic faces of both right- and left- 
I handed forms. In thf? latter case chemical combination 
i results in the production of a new substance, and the 
I crystalline form is altogether different, and may even 
; belong to another system. This is the case with tartaric 
i acid, for the combination of the two sets of molecules pro- 
I duces racemic acid, which crystallises in th^ iriclinic 
j system with a molecule of water of crystallisation, totally 
' unlike the crystals of cithc'r ordinary dextro (right-handed) 
; tartaric acid or the complementary Iievo (left-handed) 
i tartaric acid, both of which belong to the sphenoidal class 
j of the monoclinic system, and are anhydrous, 
i Now the racemic form of optical inactivity is often 



j simulated u» a mo.-t remarkable extent by the n peaied 
i twinning already referred to; but siir.li a “ psemh)- 
I raccniic ’’ form can generally be readily distinguished from 
j a truly racemic form by the fact that it still exhibits the 
i symmetry of the same system, although that of a class of 
j higher symmetry in the system, owing to the introduction 
j of a plane of symmetry, about which the twinned 
j individuals are disposed in mirror-image fashion. '1 his 
I rase of the mechanical enh.'incement of the symmetry by 
j repetition twinning is beautifully illustrated by quartz, 
j especially in the exquisite form of the mineral known as 
! twins, one, illu.strated in Fig. 13, in which the two in- 
I dividuals arc of the same right- or left-handed variety, and 
; another, represented in Fig. 14 by an example in which also 
romplete interpenetration has occurred, in which a riglit- 
j handed crystal is twinned with a left-handed one. 

This latter kind of quartz twin is frequently found occur- 
j ring among specimens from Brazil. The twin plane is a 
! farr- of the hexagonal prism of the second order, perpen- 
I dirular to a pair of the faces of the hexagonal prism 
! present, which is of the first order. The littfi* s and x 
fat es are shown on every corner, as in the case of Fig. 13, 
j but symmetrically. 

; Now if a plate of such a crystal be rut perpendicularly 
1 to the axis, the polarisation phenomena, due to the opposite 
j optical activity of the two different varieties present, will 
vary according to their mode of internal disposition. When 
the whole of one half of the crystal is of right-handed and 
the other of left-handed quartz, and the surface of junction 
is a plane parallel to the axis, we have a natural biquartz 
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produced on cutting such a section-platc which shoi^ 
absolutely no trace of a junction-plane in ordinary light or 
when the Nicols are crossed or parallel, but exhibits 
different colours in the two halves the moment either 
Nicol is rotated to even the slightest extent. 

If the plane of junction be oblique, however, the biquartz 
shows a black hand between the two halves when the 
Nicols are crossed, and a white one when they arc parallel, 
as in the case of a natural biquartz projected on the screen, 
the obliquity of the junction plane in which is not great. 
When the junction-plane is of greater obliquity, not only 
the central black band, but a white one and a spectrum 
on each side of it, dre exhibited, as illustrated on the 
screen by an example. 

A very instructive case is that of a natural quartz twin- 
combination, which by its picture on the screen in polarised 
light, illustrated in Fig. 15, is seen to be composed of one 
half of left-handed quartz, which polarises in a rich crimson 
Lake with crossed Nicols, and a second half which is made 
up of alternating right- and left-handed quartz, the strips 
being joined obliquely to the plate, so th.at a black band 
is produced in each case as the central line of a ribbon, 
being Hanked by a white band and a spectrum band on 
each side. 

Such a band» d structure of alternately right- and left- 
handed quartz affords an instance on a larger scale of the 
finely laminated twinning of the two varieties present In 



Tio. 15.— IJamk'd Quart/ Twinning. 

amethyst. 'I'he case of a section-plate of amethyst is an 
exceedingly beautiful one. The marginal parts show 
polarisation colours in three sectors, indicating the presence 
of right- or left-handed quartz. The alternate sectors, how- 
ever, show a natural violet colour, which is the distinctive 
fealure of most .amethysts: hence the name; and in the 
cc'nlral part of the plate these .sectors exhibit the beau- 
tiful laminated twinning effect, under cros.sed Nicols a 
delicate slate-coloured line marking the junction of each 
pair of right and left lamina?, each lamina itself appearing 
as a thin white band bordered by traces of spectra. On 
rotating the analysing Nicol the lamin.'e exhibit the most 
beautiful shades of greys and browns, with delicate linings 
of rose and other tints. This central part of the plate, 
moreover, is unique among quartz crystals in exhibiting a 
normal uniaxial interference figure in convergent polarised 
light, that is, with the black cross complete to the centre. 

Thus the intimate lamellar twinning of the two varieties 
of quartz in amethyst results in the production of a crystal 
which simulates holohedral trigonal symmetry, and is 
apparently optically inactive, the optical activity of the 
lower-class pair of varieties being neutralised by their 
intimate blending. Amethyst, therefore, is not a case of 
true optical inactivity, but of mechanically and naturally 
produced p.soudo-in.activity. It is thus an excellent illus- 
tration on a large scale of the still more intimate blending 
of microscopic or even submicroscopic lamina*, of the two 
varieties in the organic substances known to chemists ns 
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pseudo-racemic compounds, a large number of which have 
been studied by Kipping and Pope. In many of these cases 
the blending of the two varieties by regular intercalation 
and alternation of the two varieties, one within the other, 
is so intim.'itc that the laminae approach the molecular 
I dimensions in thinness. It is easy to see that if the 
I .approach be continued until this fascinating region of 
molecular forces be penetrated — for we know that within 
four or five molecular diameters these intermolccular forces 
come info play— chemical affinity will be developed with 
the production of a molecular compound — a racemic com- 
pound — of the two varieties, the individuality of each 
variety being no longer preserved, but a new compound, 
due to the double molecule, being produced and crystallo- 
graphically developed according to its own crystalline form. 

The investigation of the twinning of quartz, as .seen in 
its most beautiful development in amethyst, has thus 
enabled us to elucidate some of the most interesting and 
complicated phenomena of optical rotation and of chemical 
crystallography. * 


THK VAI.VK OF BIRDS TO MANr 

WEGETATION is the prime requisite for the perpetuity 
^ of all other forms of life upon the earth. The 
greatest known enemy to vegetation is insect life, while* 
bird life, by virtue of its predominating insect diet, wields 
a most important balance of power against the ravagt?s 
of this the chief pest of vegetation. 

The number of insect species is greater by far than that 
of the species of all other living creatures combined. The 
voracity of insect life is as astonishing a.s its power of 
reproduction. Many caterpillars consume twice their 
weight in leaves per day, which corresponds to a horse 
eating daily a ton of hay. 

The development of young birds is so rapid, and the 
demand upon the vitality of older ones so great, that an 
enormous amount of food is nece.s.sary to sustain the vital 
processes. Digestion is exceedingly rapid in birds ; and 
they feed for the most part throughout the day, especiall}’ 
when rearing young. The number of insects daily passed 
into the insatiable maws of the nestlings during this period 
almost exceeds belief. But the most valuable services of 
the adult bird are rendered when it is feeding in winter 
or early spring, for then *t destroys countless numbers of 
insects in the embryo state, and thus prevents myriads of 
depredators from coming forth. Grave and far-reaching 
results invariably follow the suppression of this perennial 
regulative influence which is exerted by birds individually 
everywhere as a check on insect life. 

Forest trees have their nalur.al insect foes, to which they 
give food and shelter ; and the.se insects in turn h.ave their 
natural enemies among the birds, to which the tree also 
givc.s food and shelter. Birds are not only essential to th** 
well-being of the tree, but the tree is necessary to the life 
of the bird. It is because of thi.s most delicate adjustment 
between the tree, the insect, and the bird that Mr. Frank 
M. Chapman’s statement “ that it can be flmrly demon- 
strated that if we should lose our birds wr should also lose 
our forests,” must be regarded as profoundly true. Call 
the bird in the. orchard an evil if you will. But it is a 
necessary evil, and the fruit-grower must make up his 
mind to pay the bird its wages, even though at times they 
may seem exorbiiant. 

Each season, until hay-making commences, the grass 
offers cover and shelter for the nests of such birds as breed 
on the ground. The fields aLso provide food for birds, and 
for the in.sects on which birds feed. Where the birds of 
the field arc undisturbed they tend to hold the grass 
insects in check. On the other hand, when the numbers 
of birds in the field are, for any reason, insufficient, the 
insects increase. 

Without birds grass could not be grown. The grub of 
a single species of beetle, if unchecked, could destroy all 
the grass roots of our meadows, or any one of the several 

1 The concluding: lecture, which concerned the scientific and artistic uses 
01 quartz, does not lend itself to abbreviation, and for an account of it the 
Journal of the Royal Society of Arts of October 27 (vol. lix., p. 1091^ should 
be con.sulted. 

9 From a paper read before the British Empire Naturalists' As.sociation 
on December i Ly James Buckland. 
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species of cuc-wcxms might be suiVicient to destroy all the 
verdure above ground. 

The destructive habits of the small rodents, which arc 
the natural prey of hawks and owls, are much the same 
all the world round. Here in England — though on account 
of their small size and secretive habits they are often un- 
discorned by man’s dull eyes — they swarm in such numbers 
in the tieids and hedgerows that the damage they do 
must prove a steady drain on the resources of the farmer. 
The number of small rodents eaten by the rapacious birds 
is almost as remarkable in proportion to their size as is 
the number of insects eaten by small insectivorous birds. 

The young of hawks and owls remain a long time in 
the nest, and require a great quantity of food. During 
this period the resources of the parents must be taxed 
excessively in the effort to satisfy the hunger cravings of 
their offspring, and it is not to be wondered at if some 
individuals are forced occasionally to snap up a chicken. 
But what is the*w’orth ot the chicken, or of the young 
pheasant, occasionally taken compared with the hundreds 
of thousands of pound-^* worth of damage that is wrought 
in the orchards and fields by rodents that hawks and owls, 
-had they been spared, would have fed upon for the main* 
tenance of their species? 

The destruction of the white heron for its scapular 
plumes has robbed half the world of a bird which is most 
useful to man. Its loss to India and to China is most 
serious. It never touches grain, but feeds solely near 
water* and over damp ground, the breeding-places of 
innumerable batrachians, small crustaceans, and pestiferous 
insects, all of which directly or indirectly injuriously affect 
crops in the neighbourhood. The presence of the white 
heron in the rice-fields, for instance, is distinctly beneficial 
to the farmer, and rice is one of the most extensively 
grown crops of India and of China. 

Turning to .Australia, it may be mentioned that the 
slaughter of this and other wading birds for their plumage 
is causing in that country a decline in its fish resources. 
.As those birds grow fowor in numbers, so do the 
crustaceans that d^^stroy the fish spawn increase in hosts. 

The gull is a surface feeder. It may occasionally levy 
toll on useful fish when they are indiscreet enough to come 
to the surface of the water, but to say that they do 
any appreciable injury to the fishery business is absurd. 
On the other hand, the presence of the gull is essential 
to man's health. While the bird fulfils many useful minor 
offices, such as destroying larva; in land along the sea- 
board, and in eating enemios of fish that are exposed 
during low tide, its chief function in the economy of 
nature is that of scavenger of the harbours and of the 
littoral, just as vultures are the scavengers of the main- 
land. 

Birds, unquestionably, are one of man’s greatest 
possessions : y^t it is just the possession on which he often 
•iets the least »alue. 


UmVERSlTY i 4 iVD EDVCATlOl^kL 
INTELLIGENCE. 

LoNDO.N.-TErAt the meeting of the Senate on December 13 
an anonymous gift of 30,000/. was announced, to be 
devoted to the erection at University College of the build- 
ings for the new School of Architecture, resulting from the 
amalgamation of the architectural department of University 
Colkge and King’s College. Any balance is to be used 
for providing studios for the teaching of sculpture and the 
rearrangement of the School of Fine Art and for the 
Department of .Applied Statistics, including the I-aboratory 
of Eugenics. The gift was accepted by the Senate with 
cordial thanks. The frontage of the new building will be 
towards Gower .Street ; and it is expected that the new 
building, together with the new chemical laboratories, 
which will be to the north of the college, will much 
improve the architectural effect of the college buildings. 

Oxford.- The following lectures and practical courses, 
in addition to those already noticed in Nature, have been 
announced for next term, beginning^ on January 22, 1912. 
In human anatomy, Prof. A, Thomson will lecture on 
joints and the muscles which move them, and will give 
special demonstrations. ^Demonstrations will also be given 
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^ Messrs. Wliitnall and Fosler. Mr. Dodds-Parker will 
lecture on the thorax,^ and Mr. Doync on the human eye. 
In the department of comparative anatomy, Prof. Bourne, 
F.R.S., wtU lecture on the Echinodermata and on prin- 
ciples of zoology; Mr. E. S. Goodrich, F.R.S., on the 
general morphology of Vertebrata, Amphibia, Reptilia, and 
Aves ; Mr. G. W. Smith, on elementary zoology. Prac- 
tical instruction will be given by the professor, assisted by 
Messrs. Smith, Huxley, and Coventry. Dr. Jenkinson will 
lecture on the embryology of Chordata and on regeneration. 
Prof. Gotch, F.R.S., will continue his general course of 
physiology, and will give advanced lectures on the excitable 
phenomena of nerve. Dr. Haldane, F.R.S., and Dr. 
Ramsden will lecture on subjects of the Final Honour 
examination in physiology ; and practical instruction, 
elementary and advanced, will be given by Dr. Scott, Dr. 

! Vernon, Dr. Ramsden, and Dr. Douglas, together with 
I the professor ; the .subjects specially dealt with being 
I histology, muscle and nerve, and physiological chemistry. 

! Prof. Sollas, F.R.S., will give a general course on 
j geology, and will lecture specially on the geology of 
; Europe. Mr. Vaughan will lecture on paleontology and 
j evolution. Prof. Vines, F.R.S., will give courses on 
j botany for students of forestry and agriculture re.spectively, 
j and a preliminary course for elementary students. Prao 
i tical instruction at the Botanic Garden will be given by 
; Dr. Church and Mr. Hiley. Prof. Somerville, F.R.S., 

! will lecture on the principles of agriculture and on forest 
I botany, Mr. Curtler on the history and economics of agri- 
: culture, and Mr. Morison on agricultural chemistry. Prof. 

: Odling, F.R.S., will lecture on organic chemistry : uric 
1 acid and products ; Dr. Watts on organic chemistry : 

! terpenes and camphors. Mr. Marsh will continue his 
i course on the history of chemical theory, and Mr. Fisher 
. will lecture on the subjects of the Preliminary examination 
1 in chemistry. Dr. Baker, F.R.S., will lecture at Christ 
i Church on the chemistry of the metals. Prof. Bowman 
1 and Mr. Barker will lecture and give practical instruction 
• on elementary crystallography and mineralogy, 
j Lectures will be given and practical work conducted in 
I geography by Prof. Herbertson, Mr. Beckit, Miss 
I MacMunn, and Mr. Crawford. Dr. Grundy will lecture on 
the historical geography of Greece, and Mr. Munro on that 
of Canada. Mr. Mackenzie will give advanced instruction 
in surveying. Mr. Knowles will superintend instruction in 
! physical anthropology, Dr. Schuster will lecture on 
I statistical methods in anthropometry, Mr. H. Balfour on 
I comparative technology, and Mr. Marett on social anthro- 
; pology. Sir W.‘ Schlich, F.R.S., will lecture on forest 
valuation and forest management, Mr. Caccia on sylvi- 
culture and forest protection, and Mr. Grosvenor on forest 
zoology. 

“ ■ 4 

j Dr. a. D. Imms, professor of biology, University of 
I Allahabad, has been appointed forest zoologist to the 
i Government of India, Forest Research Institute, Debra 
I Dun, United Provinces. 

; Prof. Henri Bergson, professor of philosophy of the 
j College de France, has accepted the invitation of the 
I .Senatus Academicus of the University ^f Edinburgh to be 
j Gifford lecturer from October, 1913, to October, 1915. 

I It is announced in Science that formal distribution has . 
I been made of the California property of the late Mr. D. O. 
j Mills. Among other bequests we notice the following : — 
the American Museum of Natural History, 20,000/.' ; the 
New York Botanical Garden, xo,ooo/. ; and the American 
Geographical Society, 5000/. 

A NOTE in Science states that the registration of students 
in several of the larger universities is reported to be as 
follows : — Columbia, 7429 ; Chicago, 6466 ; Minnesota, 
5965 ; Wisconsin, 5538 ; Pennsylvania, 5389 ; Michigan, 
Cornell, 5x04; Illinois, 51x8; Harvard, 5028; 
Nebraska, 4624; California, 3450; and Missouri, 3141. 

The council of Bedford College for Women (University 
of London) has received donations and promises to 
the building fund amounting to 8285/. leaves 

only 1715/. to he collected to enable the college to 
claim the additional grant Of 10,000/. promised by the 
London County Council when the fund reaches 60,000/. 
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riie council urgently appeals for this balance of 1715/. on 
the further ground that if it is obtained before January i, 
i0<2, Sir Francis Trippel has undertaken to raise the 
remaining 30,000/., which will complete the building and 
endowment scheme. 

\Vi% learn from the annual report and statement of 
accounts for the year 1910-11 of the Livingstone College 
that it has been decided to inaugurate a Livingstone 
Centenary Fund in connection with the centenary of the 
birth of Dr. Livingstone, to take place in 1913. It is pro- 
posed to devote the fund to the paying off of the mortgage 
on the property, the carrying out of certain important 
improvements in the college premises, and the raising of 
an endowment. ' Livingstone College, it will be remem- 
bered, was instituted with the object of preparing 
missionaries and providing them with an elementary medical 
training. 

The fourth annual dinner of old students was held on 
December 13 in the new Imperial College Union in Prince 
Consort Road, this being the first occasion on which the 
lu. \v club has been used for such a purpose. Sir Alexander 
Pedler, president of the Old Students Association, pre- 
sided, and Mr. J. A. Pease, the President of the Board of 
Fducation, was the guest of the evening. In proposing 
tilt.* toast of “ The College,” Mr. Pease referred to the 
large number of students who have passed through the 
collr'ge, many of whom arc occupying positions as chemists, 
gfologists, engineers, and Government officials, and are 
tiding excclleiit work. Prof. W. W. Watts, in responding, 
i( f erred to the relationship between the Royal College of 
Science, the Royal School of Mines, and the City and 
Guilds College under the new organisation, and expressed 
the hope that each will retain its individuality. Prof. 
Dalby, Dean of the City and Guilds College, proposed the 
toast of ” The Old Students Association,” to which the 
chairman rtplied. The guests included the Rt. Hon. 
A. H. D. Acland, Sir Alfred Keogh, Sir Arthur Church, 
and Prof. Cox. 

In his annual report lor the year ending on June 30 
last, President Butler, of Columbia University, in New , 
York, summarises the benefactions received during the 1 
year by the University over which he presides. The gifts, ; 
legacies, and other receipts for designated purposes re- I 
ceived during the year amounted to 507,000/. Of this i 
great sum, 195,000/. was in partial payment of the legacy , 
of the late Mr. J. S. Kennedy, and 138,700/. in partial 
payment of the legacy of the late Mr. G. Crocker. Toward 
thf erection ot the philosophy building 33,000/. was re- 
ceived from an .anonymous donor. Other anonymous gifts 
ol 2o,oQo/. and 11,000/. were received. Including the gifts 

Barnard College and to Teachers College, both of 
which are associated with the University, the sum total 
of benefactions for the year very nearly reached 600,000/. 

"1 he grand total of gifts in money alone made to the 
several corporations included in the University during the 
Inst ten years reaches 3,310,000/. .As indicative of the 
growth of the University during the.se ten years, it is 
interesting to note that while in iqoi the number of pro- 
lessors was 81, in 19 ii it h.as reached 177. In 1901 there 
were 396 teachers of all grades, but during the present 
year the number has been 721. 


SOCIETIES AND ACADEMIES, 

London. 

Geological Society, December 6. — Prof. W. W. Watts, 
F.R.S., president, in the chair. — Dr. T. F. Sibly : The 
f.aulted inlier of Carboniferous Limestone at Upper Vobster 
(Somerset). The Upper Vobster inlier lies rather less than 
a mile to the nerth of the main outcrop of the Carbon- 
iferous Limestone of the Mendips. This inlier has been dis- j 
sected by quarrying operations. The northern and eastern 
portions are concealed by a covering of Lias, but its width 
from north to south is little, if at all, greater than 400 
yards, while the east«»and-west extend of the Carboniferous 
i^-imestone IS about 1100 yards. The author has arrived at 
the following conclusions : — The inlier is a lenticular mass 
of Carboniferous Limestone, grits, and shales, superimposed 
upon the overfolded strata of the Coal Measures by thrust- 
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movements. It comprises a northern limestone mass and 
a southern limestone mass, separated by a grit-and-shale 
mass. The beds of the grit-and-shale mass are in faulted 
relation to the Carboniferous Limestone. On the northern 
side, the adjacent beds of limestone represent part of the 
Scminula zone ; on the southern side, the adjacent beds 
belong to the lower Dibunophyllum zone. In the northern 
limestone mass, Vobster Quarry exposes more than 500 
feet of Scminula beds, overfolded towards the north-west. 
In the southern limestone mass the strata are locally over- 
folded northwards. The beds of the grit-and-shale mass 
comprise quartzites assigned to the Millstone Grit. They 
also include shales, with intercalated fine-grained sand- 
stones. Possibly this mass- includes the lowest beds of the 
Coal Measures, in addition to a portion of the .Millstone 
Grit. In sections of Carboniferous Limestone, signs of the 
stresses to which the strata have been subjected are evident. 
The beds are often distorted, while slickensides and calcite- 
veins are developed. The occurrence of a lamellibranch 

fauna at the top of the Scminula zone is recorded. — 

J. Romanes : Geology of a part of Costa Rica. The part 
of Costa Rica to the west of San Jos (5 as far as the Pacific 
coast is dealt with. San Jos 4 is situated in a valley 

sloping westwards, and drained by the Rio Grande and its 
tributaries. The northern boundary of this valley is the 
chain of recent volcanoes which rise from its floor, while 
on the south the ground rises abruptly to form the Cerro 
Candelaria. In this range of mountains are exposures of 
limestone, marl, &c., together with igneous rocks. An 

examination of CAposures has failed to produce any Creta- 
ceous fossils, while the occurrence of numbers of Balani 
points to a Tertiary age for the beds. As this limestone 
stretches across the Atlantic-Pacific watershed, it yields 
evidence of an interoceanic connection in this area in 
Tertiary times. Of the igneous rocks, the most interesting 
feature is the presence of many boulders of monzonite, 
indicating a plulonic mass in these mountains. The 
surface of the valley is composed of a thick series of ande- 
sitic lavas. On the Pacific coast at Barranca and Man- 
zanilla fossiliferous Tertiary beds are described. Those are 
all marine ashes, and in the Manzanilla district appear to 
rest unconformably on an older limestone formation. The 
bouldcr-clays of Costa Rica are normal river deposits, 
though, locally, landslides and spheroidal weathering have 
played an important part. 

Linnean Society, December 7. — Dr. D. H. Scott, 

. F.R.S., president, in the chair. — H. N. Dixon ; Some 
I mosses of New Zealand. Several collectors had con- 
i tributed to this account, and specially referred to the mosses 
I sent by Mr. W. Gray from Mauriceville, Wairapa, North 
i Island, which were of the highest interest. A new genus 
' was named Tetraphidopsis, Broth, and Di.xon. 

j Koval AsiionorT.icj*l ^ociet/, December 8. — Dr. 

' F. W. Dyson, F.R.S., president, in the chair. — Miss 
, Winifred Gibson : The errors of measurements on pholo- 
! graphic plates. Measures were made with various orienta- 
; tions of the plate, and the results compared. It was con- 
; eluded that unless a preliminary series of measurements 
• were made, measures with four different orientations would 
I be required, as maintained by M. Loewy, in order to obtain 
> trustworthy results.- F. Hope Jones : 'fhe synchronome 
i astronomical regulator. I'he arrangement was exhibited 
i and d(‘scrihf’d. It consists of a free pendulum with 
, detached gravity escapement, the impulse being given by a 
' lever falling upon a wheel pivoted at the bottom of the 
pendulum, and reset by the ” synchronome ” remontoire 
action. l*he arc is maintained constant by an inertia 
device of Mr. Shortt. — II. H. Turner: The determination 
qf differo-ntial ?tar places by photographic methods. The 
I selection was suggested of many consecutive regions of the 
same declination and hour-angle on the same plate, with 
considerable overlap. The present paper was restricted to 
the consideration of systematic errors, the main discussion 
of final places being reserved for a future communication. 
— Prof. Fowlor showed photographs of the spectrum of 
comet Brooks, taken by Mr. Slipher at the Lowell 
Observatory, and of the spectrum of Morehouse’s comet. — 
A fine series of photographs were also shown of comets 
Brooks and Reljawsky, taken at the Khedivial Observa- 
tory, F.gypt, by Mr. Knox Shaw. — G. D. C. Stokes : A 
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« comparison of the overlapping section of the Oxford 

and Potsdam Astrographic Catalogue. \ number of plates 
covering the richest region of the zone were selected for 
exarnination, and forty stars distributed all over the over- | 
lapping area, but not too near the edgt s, were chosen. I 
'I'hese stars were between 8*5 mag. and 10 mag., so as to ! 
bo neither too bright nor too faint to give good images, i 
Two systems for obtaining the required solutions were • 
adopted and investigated, and the results compared, proper 
motions being taken into account. The author concluded j 
that the astrographic errors must be ascribed as much to | 
erroneous photographic places as to errors of meridian * 
catalogues. The errors in right ascension were smaller : 
than those in declination. | 

Royal Anthropological Institute, December 12. — ^Jolm i 
Gray; A new perigraph In recent years anthropologists * 
have come to the conclusion that one of the best methods J 
of determining the racial affinities and differences of two • 
skeletons is to compare the outlines of their skulls and j 
other bones. It is necessary that these outlines should be ; 
exact orthographic projections, and for this reason photo- ! 
graphs, taken by the ordinary camera, arc unsuitable. I 
N'arious special instruments, known as “ perigraphs,*' have 1 
been devised; chiefly by Continental anthropologists, for | 
drawing these outlines, among the best known of which j 
are those of Martin, of Zurich, and Klaatsch, of Breslau. ’ 
Most of these instruments suffer from certain defects. A ; 
n^w design has been in^-oduced in the two forms of the 
P rigraph, exhibit^^d and described by Mr. Gray, in which . 
advantage is taken of the* well-known principle in 
mechanism that every point in a plate moving parallel to . 
itself describes exactly similar curves. The application of 
• s principle enables th*- outline to be drawn at one sid*‘ 
instead of under or ov'-'r the skull, and the delicate adjust- 
ments of tracer and pencil in th**' older instruments are . 
r*-ndered unnecessary. By an ingenious application of the 
stereoscopic principle, Mr. Gray is able in one form of his 
instrument to draw contour lines, at any height, without 
touching the .skull. 

Mathematical Society, December i4.--Dr. H. F. Baker, | 

president. In the dial*. — J. W. Nicholson: The pressufe • 
of radiation on a cylindrical obstacle. — H. Hilton: 

II*^rmiflan invariants of a canonical substitution. — E. W. 
Hobson ! The fundamental Ivmma of the calculus of varia- 
tions and some related theorr-ms. — W. Burnsido : The 
outer isomorphisms of a group. — E. B. Stouffer : In- 
variants of line.ar differential equ.ntions. — J. f'. Fields : A 
method of proving certain theorems rebating to adjointness. 

Cambridge. 

Philosophical bdciecy, I^ovcmber 27. — F. A. Potto: A I 

new type of parasitism the PolyrhoDta. A new genus j 
the polychaet worms, here named Parasitosyllis, was 
found by 5 lr. Cyril Crossland at Zanzibar in 1902 as an 
►ctopara.site on other polych;vi.s and nemertines. .-Attach- 
ment is effected by the permanently protracted pharynx, 

I ned by very thick chitinous layers which penetrate widely 
into the host, becoming quite inseparable from its tissues. 

I he lumen of the pharynx is very restricted, probably only 
allowing ihe passage of fluids, absorbed by the pumping 
action of the proventriculus. — C. Shearer, H, M. Fucho, 
1 -. Doncaster, and J. Gray: The experimental hybridisa- 
tion of echinoids. (i) General account of the experiments 
'"C. Shearer). (2) The chemical control of inheritance in 
‘•|hsno5d hybrids (H. M. Fuchs). The authors described 
results of experiments on the hybridisation of echinoids 
fondurt^^d at Plymouth. From a study of the characters 
of the late larva, which are much more definite than the 
early characters used by previous investigators, they 
^ho\vpl that the inheritance of the parental characters in 
th" hyhr:d^ was strictly maternal. (3) Cytological observa- 
tions of hybrid rchinoid eggs fl-. Doncastor and J, 
Eross-fertilised eggs, Echinus acutusx E. escu- 
hntns. h. csculentus y E. '■■^cutus^ and E. acuttisxE. 
wiJinri^, w^^re examined in segmentation stages 

t<» discover whether omission of chrohaosomes such as has 
h^^^n described by Baltzer occurs in^^esc crosses. In 
h. esculentusxE. auttus the mffotic ngures were quite 
normal. In th#» converse cross a varying number of 
chromosomes swell up and develop vesicles in the late pro- 
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phase stages. These vesicles may be thrown off or remain 
attached to the chromosome ; whgn thrown off they arc 
frequently left on the outside of the spindle, and not 
included in the daughter nuclei. Some at least of the 
chromosomes which have produced vesicles may sub- 
sequently divide and behave normally. In F. acutus eggs 
fertilised by E. miliaris a similar but less regular and con- 
spicuous formation of vesicles takes place. — Miss A. 
Homer : Note on the condensation of tryptophane with 
certain aldehydes. Crystalline derivatives of tryptophane 
have been prepared by the interaction of its aqueous solu- 
tion with (a) formaldehyde, (h) glyoxylic acid, and (c) 
glyoxal. Another derivative has been isolated as the re.sult 
of (d) the local heating of a layer of ether resting on the 
surface of an aqueous solution of tryptophane. There is 
an interesting relationship between the .substances formed 
in the reactions (a), (b), and (d). Hydrolysis of the form- 
aldehyde derivative and the action of heat on the glyoxylic 
derivative result, in each case, in the formation of th«^ 
compound isolated in the reaction (d). The investigation 
of the properties of the.se substances has shown that in the 
Adamkiewicz, or glyoxylic, reaction the substance essential 
to the production of the violet colour is formaldehyde. 

Paris. 

Academy of Sciences, December 4. — M. Amiand Gautier 
in the chair. — H. Polncar6 : The theory of the quanta. 
A study of the hypothesis deduced by Planck from his study 
of the law of radiation of black bodies. According to this 
theory, the elements to which the radiation of incandescent 
solid bodies wou’d be due could only acquire or lose theiy 
energy by abrupt steps. This theory could not be ex- 
pressed by differential equations ; and the author has 
attempted to obtain the Planck law by other hypothos»-s 
with this limitation removed, but with negative results.— 

L. Laebrnu : The balancing of motors. The problem of 
b.'ilancing motors arranged as in aeroplanes is more clifflcult 
than balancing a motor with p.arallel cylinders. It is 
shown that the dc.sired re.sult can be theoretically obtained 
by the addition of two or three auxiliary masses, fixed to 
.'suitable points. — .A. Laveran : Concerning Trypanosoma 
tliodcsicnse, A study of the trypanosome disrov*'rr«l in 
RhfKk*.sia by Stephens and Fantham. From th^ frnts 
d".scribed, particularly the observations which demonstrate 
that an animal h.aving acquired immunity for T. 
}^atnbiense is infected like a new animal by T. rhodcsinisr, 
that the last trypanosome cannot be identified with 
T. gamhiense. Experiments are in progress having for 
their object a similar comparison of T. rhodcstense with 
T. brucet . — .A. MUntx and E. LainB : The proportion of 
carbon dioxide in the air of the Antarctic regic)n.s. Samples 
collected between latitudes 64® and 70° sh^w a mean con- 
tent of 2 05 parts of carbon dioxide per 10,000, the lowest 
proportions occurring in the highest latitude's. 'I Ik'sc re- 
searches, and those obtained some time ago in latitude 
55®, in the neighbourhood of Cape Horn, afford a striking 
confirmation of the view.s of Th. Schlcesing on the ex- 
changes of carbon dioxide between sea water and air. — 

M. Lanneloniruo : Excavations at the hamlet of Sdvlac, 
near Montreal (Gers), Discovery of a big toe in bronze. 
The excavations have disclosed some mosaics in a good 
state of preservation. Details are given of a bronze toe 
which was found on the soil, and is remarkable for its 
vigour and anatomical exactness. It is surmised that it 
may be an ex-voto annexed to a statue in stone or marble, 
or it may be a fragment of an important brqnze statue. — 
M. Moureu was elected a member of the section of chem- 
istry in the place of the late M. Troost. — MM. Schau- 
masao and Javelle : A new comet discovered by M. 
Schaumasse at the Observatory of Nice, and observed bv 
M.M. Schaumasse and Javelle. This comet w.Ti found on 
November 30 with the bent 40-cm. equatorial, and appears 
as a circular nebulosity 3' to 3*5' diameter, with a badly 
defined nucleus of about the twelfth magnitude. The 
apparent posiMons are given for November 30 and 
December f. — E. M. Antonladl : Observations of the 
planet Jupiter in iqiir with the 83-dhi. equatorial of the 
Observatory of Meudon. A detailed description of the 
planet is accompanied with five illustrations of points of 
interest. — H. Daslandres : Rf^marks on the preceding 
communication and on the utility of the observation of the 
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planets. The similarity between the disturbances in the 
atmosphere of Jupiter and the sun is pointed out, and also 
the importance of extending these observations to other 
planets. — M. Tsitsdica : The R networks. — Maurice 
Potron : Some properties of the linear substitutions with 
(oefllcient*' ^o, and their application to the problems of 
production and wages. — Louis Roy : Viscosity in the move- 
ment of flexible membranes. — M. Qiroiisse : The protec- 
tion of installations with weak currents against disturb- 
mcfs due to alternating currents. Supplementary to an 
•'arlicr tKite on the same subject. The limits between 
which thr electromotive force and frequency of the disturb- 
ing current may be varied have been worked out. — h. 
Quillet ; The measurements of small displacements by 
electrical means. The electrical method proposed is based 
on the mutual induction of two circuits, and is of the same 
order of delicacy as the micrometer .screw or the optical 
interference method. — H. PQctieux : The resistance and 
thermoelectricity of tantalum. From the examination of 
iihree wires of different purity, the conclusion is drawn 
that the specific resistance and thermoelectric power of the 
tantalum inc. eased with the purity. — 1 \ Vaillant : The 
variations in the conductivity of a phosphorescent body 
.mdr?r the acti5n of light. — ^J. Carvallo : The conductivity 
"of pure ether. By careful purification of the ether and the 
glass apparatus, the electrical conductivity was reduced to 
Ifss than one-tenth that found by Schroder. Even this 
figure is regarded by the author as too high, and he 
f .»n'>ider‘< Ih.'it if is iinf)os';ihl(.> to study c<»mpl**!f*ly the con- 
ductivity of pure ether in glass vessels. — Georges Meftlin : 
The use of doubly refracting prisms for obtaining inter- 
ference fringes. — ^A. Lafay : The phenomenon of Magnus. 
.‘\ study of the effect produced by a current of air dire< ted 
normally against a cylinder rotating with a very high 
V' locity. — Andr6 Brochet : Plotting the lines of f^qual 
potential in an electrolyser. — Eug6ne Fouard : The 

niochanism of osmosis. The experiments described are not 
in accord with the usual interpretation of the isotonic 
coefficients of de Vries, nor with the views of Girard and 
Henri. — G. Uirbain and F. Bourion : Kuropous chlorhli*. 
Europic chi jride, EuClj, was first prepared in a pitro state ; 
this, reduced in a current of hydrogen at a temperature 
l)'‘twccn 400® C, and 450® C., gives the lower chloride 
KuClj, the properties of which are described. — P. 

Gaubert : The indices of refraction of mixed liquid 
crystals. — J. Tournoia : The formation of embryos in the 
hop by the a tion of the pollen of hemp. Tt has been 
found that li e oosphore of the hop commences to segment 
under the action of hemp pollen. This development only 
ai)f)enrs under favourable conditions of nutrition, and even 
under the besl conditions the development is always limited. 

- Ch. Qravior : Sexual dimorphism in the Capitellians. — 

Vai»«l6ro ; The Opl.sthobranrhs and the marseniads 
of Iho Gulf of Tadjoutah. — Ed. Chevreux : The amphi- 
1 pods of the French Antarctic expeditions. — Mierzyslaw 
Oxner : The biological analysis of a series of experiments 
concerning tlic attainment of sexual maturity, regenera- 
,tion, and inanition in Lineus ruher and L, lactrus. — R. 
Qoupil : Researches on Amylomyci?s J^ouxii, — Mile. 

Robert : The influence of calcium on the development and 
mineral coijiposition of Aspergillus niger. Within the 
limit** of accuracy employed (005 mg. calcium) calcium 
does not appear to have any influence on the development 
of this mould. — M. Javllller and B. Sauton : Is iron 
indispensable to the formation of the conidia of 
Aspergillus niger? — Raphael Dubolo : Atmolysis.— L^on 
Pervinquibre : The geology of the extreme south of Tunis, 
especially i.. the neighbourhood of Ghadanu^s. — Emile 
Hauir • The geology of Meouncs and Gari^oiilt (Var). — L. 
Cayeux : A comparison between the Huronian iron 
minerals of the United States and the oolitic iron minerals 
of France. — J. Thoulet : A bathylithological map of the 
coast of the Gulf of Lyons between .Saintes-Maries and 
Palavas and Cape Creus. — E. RothQ : The earthquake of 
-November 16. 

December 11. — M. Armand Gautier in the chair. — Ph. 
VM Tlaarham : Lepidariaceaer, a new family of Tnovule.-r. 

— , yi****^** H. Abraham : The measurement of 

^plosive potentials between 20,000 and 300,000 volts. 
Between electrodes formed of planes of very large area, 
above 30,000 volts, the explosive potential is a linear fiinr- 
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tion of the distance of the electrodes. A similar relation 
has also been shown to hold for the case of spherical elec- 
trodes carried to symmetrical potentials. — Paul Sabatier 
and A, Maiihe : The preparation of the alcoholic amines 
by catalysis. An extension of the general method described 
in an earlier paper, the catalytic action of thoria upon a 
mixture of the vapours of the alcohol and ammonia. 
Isopropyl alcohol gives isopropylamine, with a little di-iso- 
propylamine, and diphenylcarbinol gives ami nodiphenyl- 
methane. Numerous amines have been prepared, starting 
with cyclohexanol and its homologues. A modification of 
the catalytic process is described in which the ammonia is 
replaced by a primary amine ; good yields of mixed 
Jiul.'irv amines an* oblaiiv-d. — h. Qubnisaet : Photo- 
graphs of the planet Venus obtained at the Observatory of 
Juvisy. The photographs demonstrate for the first time 
the existence of spots bn the surface of this planet. — 
Kyrille Popolf : A cause which may have an influence on 
tiv* estimation of the magnitude of stars. It is suggested 
that the luminosity of that part of the sky in which a 
.star is situated may be a cause of the discrepancy between 
the visual and photographic determination of magnitude. — 
Henri Renan : Results of the discussion of observations 
m.ade by MM. Lancelin and Tsatsopoulos for determining, 
by wireless telegraphy the difference of longitude between 
Paris and Bizerta. The usual method has been modified 
by the introduction of an automatic recording instrument 
for the method of passages. The personal equation is 
greatly reduced, as is shown in a set of observations given. 
-“A. Soret : A bilateral magnetic audiphone. — G. Reboul : 
Photographic impressions on copper. .A plate of polished 
copper, after coating with a^^ery thin layer of chloride or 
bromide by exposure to the vapours of chlorine or bromine, 
will give a positive after exposure to sunlight under a 
negative. The image is not permanent, even in the dark. 
— ^Jacques Diiclaux : The absorption of gases by porous 
bodies. — Daniel Borthelot and llenry Qaudechon : Tho 
stability of various types of smokeless powder towards the 
ultra-violet r.ays. It is shown that the ultra-violet rays 
from a quartz mercury vapour lamp accelerates the spon- 
taneous decomposition of smokeless powders. This 
promises to be a valuable method of investigating the 
stability of smokeless powders, .supplementing the tests at 
prescMit in use. — A. Recoura : A combination of ferric 
sulphate and alcohol. Contribution to the constitution of 
ferric sulphate. — Marcel Quichard : The formation and 
decomposilioT of anhydrous bodies : the ca.se of iodic 
anhydride. — A. Bdhal and A. Detoouf ; The action of 
monochlorurea upon ketones. Monochlorurea in aqueous 
solution gives with ketones good yields of the monochlor- 
ketones. The preparation of several of these is described, 
and also of the cor»'csponding semicarbazones. — P. L. 
Vigruier ; .Some derivatives of tetrolic aldehyde and its 
acetal. — G. Andrd : The soluble substances occurring iit 
the plasma of tubercles of the potato. The pieces of 
potato were immersed in ether, and the aqueous solution 
thus expelled collected and analysed for nitrogen, phos- 
phoric acid, and potash. — Leclerc du Sablon : The trans- 
piration of cactus plants ; the influence of light. — MM. 
Desgrroxi P. Reffiiieri and R. Moog: : The influence of 
huMh\lamiin* clilorohydrate on the nutritive exchanges. 
In experiments on guinea-pigs and rabbits trimethylamine 
'iKirohydrate cruised a reduction in the nitrogenous secre- 
tions and an increase in the destruction of ternary com- 
pounds. — C. Gessard : The action of salts on the coagula- 
tion of the blood. A study of the relations between the 
diastase and calcium salts. — Lucien Vallery : Study of the 
coagulation o£ albumin by heat. Consequences from the 
point of view of the estimation of albumin in the urine. 
The . whole of the albumin is not precipitated by heating 
either in presence of acids or electrolytes. Higher results 
arc obtained by using Tanret’s reagenc, and reasons arc 
given for the view that these higher figures are correct. — 
A. Marid and A. Thoorid : Variations of the xipho-costal 
angle according to attitudes and human types. — Etienne 
Rabaud : Paracephalian and acephalian monsters. — R. 
Anthony and A. S. do '^nta-Maria : The evolution of 
the gyrus reuniens in the Primates. — A. Roehair and G. 
Colin : The action of the rays emitted by the quartz 
mercury vapour lamp upon the colorability of the acid- 
resisting bacilli. Under the action of these, rays the acid- 
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resisting bacilli in the dry state lose their power of taking 
stains by the processes of Gram, Much, and Ziehl, but 
the process is not the same for all, since coloration by 
Much’s method persists after the bacilli cease to stain by 
the other two methods. — V. Commont : Chronology of 
the protohistoric, Neolithic, and Palieolithic industries, and 
the stratigraphy of the Holocene and Pleistocene deposits 
in the north of France. — Attale Riche : The lacunae affect- 
ing the lowe** part of the secondary layers at Crussol 
(.Xrd^che) and at the eastern edge of the Central Plateau. 
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rilE SYNTHt’^^C^COLOVRING MATTERS. 

The Chemistry of the CoaUtar Dyes. By Prof. I. W. 
Fav. Pp. vi + 467. (London : Constable and Co., 
Ltd., 1911.) Price i6s. net. 

T he rate of proj^rcss in the dyestuff industry is 
admittedly far more rapid than in any other 
branch of applied chemistry, and the advances made 
durinj^ the past ten or fifteen years have effected an 
enormous efianf^e in the whole aspect of the subject. 
Very many dyestuffs of former importance have been 
abandoned or partially replaced, and hundreds of new 
(Ivestulfs have beem introduced into commerce. New 
manufacliirinj:^* processes have superseded older ones, 
and considerable improvements have been made in the 
muthods of dyoinf? and printing. The majority of 
these advances have been directed towards securing 
a greater degree of fastness to washing, light, and 
other ag<‘ncies. Thus in cotton dyeing the want of 
fastness of the earlier “substantive” or “salt” dye- 
stuffs soon led to attempts to fix these colours after 
dyeing, by various methods, such as by diazotisation 
and combination with phenols, by coupling with diazo- 
rompounds, by treatment with formaldehyde, or by 
fixation with salts of copper or chromium. The intro- 
duction in i 8<)4 of Vidal black, and the enormous exten- 
sion of the group of “ sulphide ” dyestuffs which shortly 
followed, provided the cotton dyer with a class of 
cheap colouring matters of much greater fastness than 
those of the “salt” class, which they therefore 
largely replaced. Again, more recently the newly in- 
troduced “vat ” dyes of the anthracene and indigoid 
classes, though at present expensive and difficult to 
apply, bid fair eventually to supplant the “sulphide” 
dyestuffs for those purposes, in which the highest 
^ree of fastness is of paramount importance, since 
many members of this class exhibit a resistance to 
light and washing surpassing that of any of the older 
organic dyestuffs. On the theoretical side also con- 
siderable progress must be recorded. The constitution 
of many dyestuffs and dyestuff groups has been 
elucidated, the mechanism of reactions has been 
rendered clearer, and our views as to the connection i 
of chemical structure with colour and dyeing proper- 
ties have been extended. 

In the presence of such rapid advances, existing 
text-books soon become out of date, and in presenting j 
a now work it should be the first aim of the author 
to render an account of the subject from the most 
modern point of view. This unfortunately has scarcely 
been accomplished in the work under review. The 
author has apparently drawn his material chiefly from 
the standard text-books, to which indeed he gives full , 
acknowledgment. Original sources, such as the scien- | 
tific and technical journals or the patent literature, do j 
not seem to have been consulted to any considerable 
extent. In consequence many important dyestuffs and 
even entire groups of dyestuffs escape mention, whilst . 
undue s^ace is devoted to the description of others that 
are now obsolete, and for which a short historical re- I 
ference would have sufficed. Thus, among the azo- ' 
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dyestuffs we find no account of those derived from 
pyrazolone, comprising the light-resisting dyes— tartra- 
zine, fast light yellow, &c. ; nor of the more recent 
chrome-azo colours obtained from orthoamidophenols 
and orthoamidonaphthols ; nor of the valuable class 
of substantive dyestuffs derived from the 2:5: 7-amido- 
naphtholsulphonic acid. The very important group of 
anthracene vat dyestuffs, of which indanthrene blue is 
the typical representative, is also not mentioned; 
w’hilst thioindigo red and thioindigo scarlet are the 
only vat dyestuffs of the indigoid class which are 
described. 

Even amongst the older dyes we note some curious 
omissions. Thus no reference is made to the thiazol 
class, which includes primuline, chloramine yellow, 
and thioflavine, though this group still retains its 
importance. Again, the stilbene condensation, by 
which curcumine yellow and the mikado oranges arc 
produced, is only referred to in connection with the 
preparation of diamidostilbene disulphonic acid, 
whilst the reactions for the formation of this sub- 
stance arc represented in a manner now proved 
by recent investigations to be erroneous. In describ- 
ing the synthetical methods for the manufacture of 
indigo, no reference is made to the technically im- 
portant modification of Heumann’s process employed 
by the Farbwerke Hoechst, which consists in adding 
sodium amide to the phenylglycinc melt. Moreover, 
the starting point in the Sandmeyer synthesis is not 
chloral and hydroxylaminc but diphenylurea. 

In regard to the more theoretical aspects of the sub- 
ject, we miss any full discussion of the relationship 
I of constitution to colour, beyond the older views of 
I Witt. Paraquinonoid and orthoquinonoid formulae 
arc frequently used indiscriminately and without ex- 
planation. Thus, whilst the paraquinonoid formula 
is given to Lauth’s violet, its tetramethyl derivative, 
methylene blue, is represented on the same page by 
an orthoquinonoid structure. Similarly, in the general 
classification of the dyestuffs only paraquinonoid types 
are given, whilst in the gcnei^il text the dyes of the 
azine, oxazinc, and thiazine classes are mostly repre- 
sented by orthoquinonoid formulae. The structure 
assigned to quinoline yellow is the old quinophthalone 
constitution now ab.andoned for the indanedione 
formula. Chrysophenine is a diethylether of brilliant 
yellow, and does not contain a free hydroxyl group 
as formerly supposed and here represented. The fast- 
ness to alkalis of the dyestuffs of the patent-blue class 
cannot be due to the suggested intramolecular linkage 
of the ortho-sulphonic group, since a similar effect is 
produced by halogen atoms, or even by methyl groups 
when present in the same position. 

Apart from the above defects, which perhaps are 
more serious from the point of view of the technologist 
than for the general chemical student, the subject is 
presented in an interesting and readable form, which 
should render the volume of utility. The printing of 
the text and formulae is unusually clear, and for a 
work of this kind fairly free from errors. ^ 

The dedication of a whole chapter to the “seven 
food colours ” permitted by the United States Govern- 
ment, appears somewhat a waste of space even for 
American readers. Arthur G. Green. 

K 
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CONSTRUCTIVE BIOLOGY. 

Some Neglected Factors in Evolution: an Essay in 
Constructive Biology. By H. M. Bernard. Edited 
by Matilda Bernard. Pp. xxi + 489. (New York 
and London : G. P. Putnam’s Sons, 1911-) Price 
12^. 6 d. net. 

ANY who know the late Mr. Bernard’s work 
in other fields— notably on Madreporarian 
corals, the Apodid®, the Galeodidae, and the retina- 
will be interested in this essay in constructive biology. 
Mr. Bernard was marked by a resolute independence 
of thous^bt, and this quality, strengthened by his 
mathematical and philosophical training, is conspicu- 
ous in the book before us, a posthumous wwk, very 
carefully edited. 

The first part of the volume is an exposition of the 
protomitomic theory, according to which what are 
called “ cells ” are merely form-features of some 
deeper underlying texture, namely, a fundamental 
Hnin-chromatin network. In the retina of vertebrates 
the author found a continuous network with the 
nuclei at the nodes. He called this fundamental 
reticulum in living substance, “the protomitomic 
network.” '‘The connecting filaments w’ere seen 
to be continuations of the filaments within the 
nuclei, so that the latter appeared to be merel)’’ special 
tangles of the filamentous network.’’ In some tissues 
a large amount of cytoplasmic matter is required for 
their activities, and this tends to obscure the essential 
reticular structure; in other tissues the filaments are 
the most obvious structural elements. According to 
Mr. Bernard’s view, which is expounded in a tem- 
perate, scholarly, and ingenious argument, the bio- 
logical unit — both morphological and physiological— 
is not the cell, but a node in the reticular Hnin- 
chromatin system, a stellate Hnin-chromatin mass from 
which filaments radiate. By concentration of 
chromidia (t.e. minute chromatin particles which occur 
in the nodes of the Hnin network), rearrangement of 
filaments, and progressive centripetal differentiation, 
and the like, the first cells may have arisen. They are 
like enlarged editions of the chromidial units, capable 
of a larger “life.* 

This is not the sort of theory that can be called 
right or wrong; the question is whether it is useful 
in the interpretation of cellular structure and function. 
In a series of chapters the main conception — of a con- 
tinuous filamentous system with nuclei distributed 
ns centres of functional activity — is cleverly used as a 
key, not only in regard to structural details of 
epidermis, nervous system, sense organs, and the like, 
but also in regard to growth, cell-division, and even 
heredity. \Vc come at length to the idea that organ- 
isms differ from one another in the pattern of their 
proiomitomic networks, which is like the morpho-' 
logical side of Haeckel’s idea that organisms differ 
from one another in the rhythm of their minutest 
protoplasmic particles or plastidules. It is indeed a 
fundamental biological conception that an organism is 
an individualised pefsi^tence of a specific activity in- 
separably associated with a specific structure. 

In many of the cells that we are in the habit of 
looking at we are bound to confess that we cannot see 

NO. 2200, VOL. 881 


anything of the protomitomic system, and the descrip- 
tions gwen by some of the most expert cytologists are 
not in favour of the author’s view, which is essential 
to his whole theory, that the filaments of the nuclear 
network are continuous with the network of the cell- 
body. The suggestion is made that the use of osmic 
acid is to blame for the modern denial of the unity 
of the reticulum. Apart from the idea of continuity, 
it is possible to find in many^^recent researches some 
corroboration of the author’s emphasis on the extra- 
nuclear chromati.n. VVe think, for instance, of the 
modern insistence, due very largely to Richard Hert- 
wig, on the importance of the chromidial (i.e. extra- 
nuclear chrqrfiatin) apparatus in the cytoplasm. Or 
w*e recall the “ plastosomes “ of Meves, elementary 
structures in the cytoplasm, which are regarded as 
the foundations or primordia of ontogenetic differen- 
tiations. 

The second part of the book contains the author’s 
theory of evolution. It is very interesting, character- 
istically fresh and independent, but within the space 
I at our disposal we cannot do more than allude to throe 
of its outstanding features. The first is the idea of a 
cosmic rhythm, which is akin to a suggestion that 
Herbert Spencer made, but left undeveloped, that 
“life on the earth has not progressed uniformly, but 
in immense undulations.” As Mr. Bernard expressed 
it : “‘Organic life is seen advancing out of the dim 
past upon a series of waves ” ; period succeeds 
I period, each with a higher unit — “each evolutionary 
period can be described by the same formula, thr 
processes in all cases being essentially the saipe, 
although the factors involved become increasingly 
complex.” The first period is that of the chromidial 
unit, the second that of the cell unit, the third that 
of the gastraeal unit, the fourth that of the annelidan 
unit, the fifth that of man. One must remember, of 
course, that even so far back as the Cambrian life 
had got a long way past the simpler expressions 
of the annelidan unit. 

The second outstanding feature is the author’s con- 
viction that the Darwinian theory accounts for detailed 
adaptation rather than for great advances in type, 
i and that the production of new types is describable as 
a kind of colony-formation. This was the lesson that 
the author learned from his thirteen years of work on 
corals. “ The physical force of life ” has had periodic 
outbursts of growth leading to the production of 
homogeneous aggregates, to repeated colony-forma- 
tion, to “raisings of the level of life,” to “altogether 
new organisation.” Many naturalists have pondered 
over colony-formation, and we are not prepared to 
accept the statement on p. 299, that “colonies are 
regarded by them merely as accidental knots in the 
evolutionary chain, of no value to the chain.”. Wc 
feel sure, for instance, that the veteran zoologist of 
Jena will heartily agree with the thesis which his 
esteemed student has developed in chapter xvii., that 
colony-formation is an essential factor in evolution. 
What we fniss, however, is a recognition of alternat- 
ing periods of aggregation and integration. ^ 

The third distinctive feature in the etiology of this 
book is the recognition of “ a psychic element in life.” 
While “ the assumption of a special ‘ vital force * is a 
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knot gratuitously tied in the tangled skein of physical 
find psychical phenomena,” and while the author 
“ would deprecate the assumption that the psyche has 
mixed, in any way, as an integral factor in the 
machinery of the building processes of the forms of 
life, or in their daily workings as intricate mechan- 
isms,” yet he believes that the psyche has been able 
to exert an influence on the working by either delaying 
or hastening it. In this the psyche is like Driesch’s 
“ Kntelechy,” which punctuates the transformations of 
energy within the body. 

THE SENSIBILITY OF THE ALIMENTARY 
CANAL. 

The Goulstonian Lectures on the Sensibility of the 
Alimentary Canal. Delivered at the Royal College 
of Physicians on March 14, 16, and 21, 1911. By • 
Dr. Arthur F. Hertz. Pp. v + 80. (London : Henry 
Frowdo and Hodder and Stoughton, 1911.) Price 
5.s\ net. 

T he lectureship which was founded by the late 
Dr. Goulston is annually awarded to one of the 
newly elected fellows of the Royal College of 
Physicians, and so forms a channel by means of 
which a junior member of the medical profession may 
make what has often proved to be the first of a valu- 
able scries of additions to physiological and patho- 
logical progress. Dr. Hertz, however, to whom the 
honour was awarded this year, is already well known 
to his medical brethren, and has published many 
papers on various subjects, as well as a book on 
constipation. It is to him and his colleagues at 
Guy’s Hospital that we owe the work by means of 
which the X-ray method has been rendered an aid in 1 
medical, as it had been previously shown to be in 
surgical, cases, and during recent months allusions 
have been made in these columns to the value of 
such research in elucidating the disorders of the 
alimentary canal. 

In the present volume, in which Dr. Hertz re- 
publishes his lectures, he has, however, struck a new 
note, and deals with the sensations arising from this 
part of the body. 

The martyr to dyspepsia needs no reminding how 
insistent such sensations may be. The man in per- 
fect health, however, is scarcely cognisant of the 
existence of his internal organs. In pre-an aesthetic 
days, surgeons discovered that the majority of the 
internal structures of the body are insensitive to 
touch; they can be handled, and even cut or burnt 
without causing any sensations. Dr. Hertz not only 
confirms this by his careful experimental and clinical 
observations, but has further show’n that the alimen- 
tary canal is, with the exception of the oesophagus 
and the anal canal, also insensitive to sensations of 
heat and cold. Contact with alcohol, however, applied 
to any part gives rise to a subjective sensation of 
warmth. 

But, as already suggested in the mention of the 
dyspeptic, pain is experienced; this sensation, which 
is probably the most primitive of the senses, as it is 
so important for protective purposes in the struggle 
for existence can be elicited, but its only cause is 
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tension or stretching, which in a milder degree is 
also the cause of the sensation of fulness. If disease 
spreads to, or the tension is exerted on, peritoneal 
structures, the pain may become excruciating. This 
sensibility varies in different people, and is most 
marked in those with an irritable nervous system, as 
in neurasthenia, hypochondriasis, and anaemia. But 
when visceral pain or discomfort is present, all 
people are alike in their inability to localise it accu- 
rately. It is then that the so-called “referred pains” 
come to the assistance of the physician. By this one- 
means that areas of skin and subjacent muscle related 
to the same spinal segments that govern the viscera, 
are the seat of discomfort, pain, and even of tender- 
ness. This aspect of the subject has been taken up 
especially by Dr. Henry Head, and it is quite pos- 
sible to localise an internal disorder by a study of 
the referred pain. The painful, tender patch may not 
alw.ays be in the immediate vicinity of the affected 
organ, for in growth the skin area, and the in- 
ternal visciis which send their messages to the same 
segment of the spinal cord may become widely- 
separated ; for instance, the association of liver trouble 
and shoulder pain is familiar even to the non-medical 
reader. 

The alimentary canal, though destitute of any true 
tactile sense, is endowed with certain sensations pecu- 
liar to itself, namely, hunger and thirst. These two 
sensations do not run quite on all fours with each 
other, and of them Dr. Hertz refers to hunger only. 
This consists not only in a general sensation of malaise, 
but a local sense of abdominal emptiness. Dr. Hertz 
believes that the latter is produced by the motor 
activity of the stomach and intestines during fasting; 
and this affects consciousness partly because the action 
is excessive, and partly because the central nervous 
system is over-excitable in this condition. 

The brochure of which we have attempted this brief 
and imperfect summary will amply repay careful 
perusal, and hearty congratulations arc due to its 
author, not only for his accurate and well-devised 
experimental work and observations, but also for the 
lucid and interesting way in which he has presented 
them. W. D. H. 


A NEW PRIMER OF PSYCHOLOGY. 

The Essentials of Psychology. By Prof. W. B. Pills- 
bur\'. Pp. xi4-362. (New York: The Macmillan 
Co.; London: Macmillan and Co., Ltd., 1911.) 
Price $s. 6d. net. 

T he task of writing a good elementary text-book 
on any science is notoriously arduous, and this 
is especially the case with so difficult a subject as 
that of psychology. The ideal writer of such a book 
would be one whose power of taking a broad and 
unbiassed view of his subject was guaranteed by a 
thoroughly sound previous training in mathematics, 
physiology, and philosophy (metaphysics, logic, ethics, 
&c.), every one of which sciences is absolutely essential 
to a competent knowledge of psychology in its full 
extent at the present day, A writer falling short of this 
ideal is likely to betray the fact by an unevenness, more 
or less pronounced, in his treatment of different parts 
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of the subject. In the case of the present book the ] 
unevenness* thoug^h not entirely absent, is scarcely I 
apparent. It takes the form of slight inadequacy on | 
the mathematical side, appearing in the brief and not j 
entirely unmisleading account of the measurement of j 
sensation intensities, and more prominently in the 
long and otherwise excellent chapter on “The Inter- 
relations of Mental Function,” where the important 
method of correlation now in general use for the 
measurement of these interrelations is not mentioned, 
and is only referred to indirectly by the quotation, in | 
one sentence, of a research somewhat out of date 
and certainly not representative. 

In other respects, Prof. Pillsbury has written an 
exceptionally useful and effective book, for which one 
can safely predict a high degree of popularity among 
students. The earlier chapters are devoted to a very 
interesting analysis of the general characteristics of 
'Consciousness, such as attention, retention, and asso- 
ciation. and the descriptions of perception, memory, 
reasoning, &c., are all based upon this earlier account, 
and form the later chapters of the book. The dis- 
cussions of attention, memory, and imagination, 
reasoning and work, fatigue and sleep, are exception- 
ally good, and sum up concisely a great many of the 
results of modern experimental work on these topics. 

* Perception is not so well done. It is surely incorrect 
to say that “perceptions always involve centrally 
aroused sensations or memories, as well as sensa- 
tions ” (p. 157). Evidence from pathology and animal 
psychology makes dead against this view. Inherited 
structure of the nervous system, as Prof. Stout sug- 
gests, “explains” the function better in such cases, 
and even in normal human psychology these addi- 
tional mental images and ideas are largely mythical 
and unidentifiable by introspection. 

Another small point : in the chapter on cutaneous 
sensations no mention is made of the distinctness of 
sensations of warmth, coolness, and light touch from 
those of heat, cold, and heavy touch respectively, 
although this result, based upon the work of Drs. 
Head, Rivers, and Sherren, is now three years old and 
well authenticated. A reference to it would not have 
conflicted with the elementary character of the book. 
This is one instance among several of the tendency to 
ignore important work done by English psychologists, 
which is more pronounced than it might be in some 
American and Continental writers. 

At the ^nd of each chapter of the book there is a 
series of “exercises” in experimental introspection, 
for w*hich one is grateful. They add considerably to 
its value for class-work. W. B. 

NUMBER AND QUANTITY. 

Grandeurs et Nomhres — Arithmiiique Gin^rale. By 
Prof. E. Dumont. Definitions et Proprietes fonda- 
mcniales des Grandeurs geometriques et de leurs 
Mesurcs; Nombres Naturels, Qualifies, Complexes, 
Ternions et Quaternions. Pp. xvii + 275. 

(Paris : A. Hermann et P'lls, 1911.) Price 10 francs. 

T N mathematics, as in other affairs, a great move- 
A inent happens now and then which is a kind of 
revolution ; and whenever this cfccurs there is sure to 
be a body o^ stalwart veterans, who refuse to budge 
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from their old position, however untenable or worth- 
less it may be. 

M. Dumont’s book Is an illustration of this familiar 
fact. So far is he from accepting the modern view 
of mathematical science that it stirs him to a pas- 
sionate revolt; he invokes the shades of the old 
masters, from Archimedes down to Hamilton, and 
denounces the logicians as conspiring to make mathe- 
matics a barren pastime, instead of the instrument 
of the natural philosopher. 

In order to justify his protest, he has attempted to 
give a theory based on the definition of a number as 
the ratio of two quantities. As might be expected, 
he constantly bogs the question, and makes a variety 
of tacit assumptions, far more complicated than those 
really necessary in applying mathematics to physical 
phenomena. For instance, he says (p. 7), “To mul- 
tiply a quantity G by the number A, /A is to apply 
to G the same treatment which, applied to A, produces 
A,.” What is “the same treatment”? G may be 
a length, and A, Aj volumes or masses ; how can “ the 
same treatment ” be defined without begging the w’hol 
question at issue ? A little further on w'e read that 
“it is not always possible to multiply a quantity 
grandeur) by a number, as we shall see in the theory 
of quaternions.” Here our Don Quixote betrays some 
sense of discomfort in his antiquated armour ; the reason 
appears subsequently. Length is defined (p. 114) 
as “ une grandeur fti^aire relative et orient^e . . . qui 
se d6veloppe dans deux sens opposes, h partir d’une 
origine arbitraire, et dans une direction variable.” 
On p. 195 we read, “the ratio of two vectors or of 
two angles, thus conceived, is called a quaternion or 
quaternary number”; after this it is not surprising 
to find a treatment of quaternions quite needlessly 
complex, with definitions stated as theorems, and 
formulae of the most repellent kind; moreover, we 
have a separate chapter on “ ternions,” which are only 
special cases of quaternions. To make confusion 
worse confounded, the author writes {a, h denoting 
vectors) a/b as the equivalent of h-^a, and calls it 
“the ratio of a and b,” while a:b is the equivalent 
of ob-S and is called “the quotient of a by b.” 
Almost immediately before this we read : “ Quant ^ 
a/b, on dcrira aussi volontiers a/b=:b~*a que 
a/b=ab-‘”! 

M. Dumont expressly denounces the views of his 
^distinguished countrymen Jules Tannery and M. 
Hadamard; they need no better justification than is 
unconsciously given by this attempt to prove them 
wrong. At the same time, some of u's will partly, 
sympathise with M. Dumont, although entirely dis- 
agreeing ^with hfs doctrine. It would indeed be 
lamentabfe if mathematics were to be entirely divorced 
from its physical applications, and simply cultivated 
as an intellectual game. Fortunately, there is no 
reason to fear 'that this will ever be the case; elec- 
trical theory alone will continue to attract many of 
the ablest mathematicians of the time. And however 
fully we may admit that arithmetical analysis is in- 
dependent of measurement, we cannot ignore the fact 
that measurements must precede any physical theory 
of a mathematical kind. Moreover, the data properly 
belonging to any physical spience aire not themselves 
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mathematical ; the business of the mathematician (as 
Kirchhoff and Pearson have so well pointed out) is to 
provide, if possible, a descHptive scheme, such, for 
instance, as the so-called “ law ** of gravitation and its 
mathematical consequences, which reduces a complex 
group of phenomena to an intelligible system. Any- 
thing beyond this is metaphysics, and outside the 
domain of physical science and mathematics as well. 

G. B. M. 

AFFLICATIOI^S OF PHOTOGRAPHY IN 
SCIENCE AND TECHNICS. 

Angewandte Photographic in Wissenschaft und Tech- 
nik. Edited by K. W. Wolf-Czapek. In vier Teilen. 
Pp. xvi+ 100+37 plates; pp. 119+41 plates; pp. 
95 + 42 plates; pp. 98+37 plates. (Berlin: Union 
Deutsche Verlagsgesellschaft Zweigniederlassung 
Berlin, 1911.) Price 20 marks. 

T here is scarcely a science to-day wherein photo- 
graphy is not employed in one form or another, 
and even our industries make use of it in a host of 
dilTerent ways. So universal has become the adoption 
of this form of obtaining permanent records of things 
living and inanimate that specialists have sprung up 
in all directions who are able to bring to bear a great 
amount of experience, not only in hcTw to apply photo- 
graphy to the particular case in question, but the most 
appropriate apparatus and methods to be adopted to 
secure the best results. 

If, for instance, one wishes to launch out in the 
domain of photomicrography the first step is to find 
out what has been written on the subject, and then 
secure a book which is recommended as containing 
the best methods to be foliow^ed. Or, again, the 
special field of photographing fast-moving objects, like 
rifle bullets, is one that requires a good deal of atten- 
tion before satisfactory results can be obtained. It 
often happens that one wishes to tackle one branch 
of photographic work which is outside the domain 
of that to which one is accustomed, and hence there 
follows an inquiry into the methods, special apparatus, 
and material required. 

Now the work under review is a veritable vade 
mecum in this respect, for it deals, and deals exceed- 
ingly well, with the application of photography in 
practically every important aspect, both in science and 
the technics. It is only natural that for such a volume 
to be of value it must necessarily be the work of 
numerous men, for no one man can have had experi- 
ence in all the multitude of applications. Herr K. W. 
Wolf-Czapek has done well therefore in gathering 
round him a number of workers who are authorities 
on the branches about which they write, and the result 
is one that is eminently satisfactory. The book itself 
contains 407 pages and 159 plates, with 470 illustra- 
tions on them, so that the reader will at once 
gather the fact that both methods and examples 
are amply illustrated and described. The contents are 
divided into four parts under general subheads, 
namely (i) inorganic physical sciences, such as 
physics, chemistry,'; astronomy, &c. ; (2) organic 

physiol sciences, such as botany, zoology, &c. ; (3) 
technical science, siixch pboto^aphy applied to war, 
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engineering press, &c. ; and lastly (4) social problems, 
as anthropology, criminal statistics, &c. The list of 
coworkers is too numerous to be given here, but when 
it is seen the reader can rest content that the text 
was in good hands. It is interesting to note that the 
volume was inspired by the International Photographic 
Exhibition held in Dresden in 1909, and that Herr 
Wolf-Czapek took the opportunity to utilise the ex- 
hibits as the groundwork for the volume. 

In addition to a very carefully prepared table of 
contents, a subject-index and a name-register, the 
value of the work is considerably enhanced by the 
large number of references ,to the literature of the 
various subjects treated. 

AGRICULTURE AND SOILS OF KENT, 
SURREY, AND SUSSEX. 

Board of Agriculture and Fisheries: a Report on the 
Agriculture and Soils of Kent, Surrey,, and Sussex. 
By A. D. Hall, F.R.S., and Dr. E. J. Russell. 
Pp. viii+206+56 figures. (London: H.M. 
Stationery Office, 1911.) Price 2s. 6d. 

A BRIEF introductory account is given of the 
geological features of the area under considera- 
tion. This is followed by a concise account of the 
agriculture of the three counties as practised at the 
present day, chief reference being made to the cultiva- 
tion of hops and fruit, for which this part of England 
is famous. Attention is also directed to the most 
important breeds of live stock found in the districts, 
the Southdown and Romney Marsh sheep receiving 
special notice. 

The latter portion of the report is devoted to the 
authors* work upon the soils of thi three counties. 
This section contains a valuable record of analyses — 
both mechanical and chemical — of the soils of the 
different localities. Messrs.- Hall and Russell have 
taken the geological formations as a basis of work, 
and find that the analyses of the soils upon each 
formation exhibit certain common features which 
mark them off from those of other formations. 

By a careful study of the results, it is seen that the 
mechanical analysis is, in a general way, indicative of 
the power of the soil to grow particular crops success- 
fully, and a knowledge of the character and proportion 
of the component particles is frequently sufficient to 
enable the expert to predict with certainty the suitability 
of the soil to the cultivation of hops, fruit, roots, wheat, 
and other cereals. The chemical analyses in many 
instances also clearly indicate the need for particular 
fertilisers, and practical recommendations are made 
for the manuring of the various farm crops wh^n 
grown * on land situated on the different geological 
formations. 

The authors modestly suggest that the report is 
incomplete and fragmentary. It is, however, on^e of 
the most valuable contributions made to the study 
of soils in this country, and it is to be hoped that some 
effort will be made to secure a continuance of similar 
work in other areas and on an extended scale. We 
should like to see the analysis of soils undertaken in 
conjunction with carefully planned experiments upon 
the actual fields from which the samples are drawn, 
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the experiments to be continued on the same plots 
for a period of not loss than ton years. If this wore 
done at, say, 500 to 1000 centres, we venture to think 
that a vast step forward would be made; the inter- 
pretation of the figures of soil analysis would become 
more precise than it is at present, and the relationship 
between soil texture and composition and its produc- 
tive power or capacity to grow crops would be more 
clearly understood. J. P* 

OVR BOOK SHELF. 

An Account of the Crustacea of Norway. By Prof. 
G. O. Sars. \'ols. i.-v. Vol. v., Copepoda Har- 
pacticoida. Pp. 449 + 284 plates. (Bergen: Pub- 
lished by the Bergen Museum, 1890-1911.) 

By the publication of the concluding parts of vol. v., 
Prof. Sars has now provided us with the first adequate 
account of the harpacticoid Copepoda. It was per- 
haps natural that pelagic Copepoda should first attract 
the attention of investigators, but many zoologists 
still appear to think that such forms constitute the 
principal representatives of the group. This is by no 
means the case, but perhaps on account of this 
erroneous impression, the Harpacticoida and other 
bottom forms have been very much neglected. 

.An examination of the present volume at once sug- 
gests that we still have much to learn of this interest- 
ing assemblage. The author gives descriptions of no 
fewer than 291 species belonging to 99 genera, but at 
the same time he tells us in his preface that 4iis latest 
excursion in the summer of 1910 produced about forty 
additional species, many of them new to science, and 
most of them obtained in a single locality. This is 
sufficient evidence that a great deal yet remains to 
be done, and indeed it is only on the British coast, in 
addition to that of .Scandinavia, that the true bottom 
forms have been seriously studied, in spite of their 
considerable economic importance. 

It is a matter of some satisfaction that countrymen 
of our own arc among the foremost authorities quoted 
by Prof. Sars, but this is primarily an indication that 
these particular forms have been little investigated 
elsewhere. The abundant large-scale drawings which 
illustrate each species afford in themselves a most 
trustworthy means of identification, and it is to be 
hoped tliat with such a convenient book of reference 
now' available, a much more extended survey of the 
types living on the sea bottom wdll be attempted. We 
congratulate the veteran author on the successful com- 
pletion of another volume, and the scientific public on 
the steady growth of this very valuable work, 

W. A. CUNNINGTON. 

Traits de Chintie Gdndrale. By Prof. W. Nernst. 
Ouvrage. traduit sur la fie (edition allemande par 
Prof. A. Corvisy. Deuxiemc Partio, “Transforma- 
tions de la Matifere et de rEnergie.” Pp. 422. 
(Paris ; A. Herman et Fils, 1912.) Price 10 francs. 
The issue of the translation in two parts is to be 
commended, for the original has grown to such an 
extent in passing through its six editions that a 
single volume would be of inconvenient dimensions. 
It is only quite recently that an English version, 
revised in accordance with the sixth German edition, 
made its ^pearance, and was reviewed in these 
columns. In these circumstances, it need onlv be 
said in reference to the general character of the book 
that the translator’s work in the second volume is of 
the same high standard as that attained in vol. i. 
With regard to the treatment of the subject-matter, 
attention may be directed to the ^question of catalysis. 
In explanation of the general catalytic activity of 
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acids it is assumed, as usual, that the active agents 
are the free hydrogen ions. It is true that many of 
the older observations relating to the catalytic activity 
of acids can be accounted for on this theory if certain 
subsidiary hypotheses are accepted, but this apparent 
harmony between theory and experiment vanishes as 
soon as we leave the domain of aqueous solutions. 
Recent work has indeed shown that the catalytic 
activity of acids in non-ionising solvents is much 
greater than in aqueous or other ionising media, and 
this important fact cannot be reconciled with the 
usual ionic explanation of acid catalysis. In view of 
the importance of the question, the lack of any refer- 
c^nce to such observations must be regarded ;is a 
serious omission in a treatise which, in so m.any other 
respects, may be considered as efficiently revised in 
accordance with the progress of physico-chemical 
I science. 

In regard to the much-discussed question of the 
nature of crystalline liquids, the author gives an excel- 
lent short summary, but considers that none of the 
theories advanced can be harmonised with experi- 
mental observations. 

Three short notes are added by the translator 
dealing respectively with (i) the direct measuroment of 
osmotic pressure by Fouard’s method; (2) the radi<v 
active elements; and (3) the methods of measuring 
the number of molecules in the molecular volume. 

Text-book of Mechanics. By Prof. L. A. Martin, juii. 

Vol. iii., “Mechanics of Materials.” Pp. xiii + 229. 

(New York : John Wiley and .Sons; London : Chap- 
man and Hall, Ltd., 1911*) Price 1.50 dollars net. 

The present volume forms the third of a series, the 
first dealing with statics and the second with kine- 
matics and kinetics, having been reviewed in Nature 
of May 16, 1907, and February 6, 1908, respectively. 
The author has not attempted to treat the mechanics 
of materials exhaustively; the matter includes simple 
stresses and strains; the strength and elasticity of 
beams; statically indeterminate beams; struts and 
columns ; torsion ; general theorems of stress and 
strain ; compound stresses ; the principle of w^ork as 
used in computing deflections. 

The calculus has been used freely, and the impres- 
sion is given to the reader that there has been a 
straining after mathematical effect, instead of the 
mathematics employed being made subordinate to the 
clear expounding of the mechanical principles in- 
volved. Illustrations have been taken, not because of 
their practical importance, or of their service in 
elucidating the subject, but because “they furnish 
interesting applications of the calculus.” We note 
the very scanty use made of the ellipse of stress, 
although by means of this method much shorter and 
more readily comprehended solutions may be obtained 
in many cases. The same straining after mathe- 
matical eff^t may be observed in the treatment of 
thin cylindrical and spherical shells under internal 
pressure. Methods of testing and experimental 
results are almost absent, an omission which helps 
to contribute to the air of unreality in the treatment. 

Some minor blemishes occur; in finding and using 
a formula for the horse-power transmitted by shafting, 
the reader is not warned that the torque must be 
uniform-— a state of affairs which scarcely ever occurs. 
The “ dangerous section ” of a beam is defined as that 
at which maximum bending moment occurs; this will 
be the case in some instances, but a better and more 
general definition w’ould be that section which has 
maximum stress. The book has clear diagrams, and 
numerous, well-considered exercises for working out 
are included, a point which will recommend the 
volume to many students. 
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The Photographic Annual, 1911-12, Incorporating the 
Figures, Facts, and Formulae of Photography : a 
Guide to their Practical Use, Edited by A. D. 
Godbold. Seventh edition. Fourth year of pub- 
lication. Pp. 293. (London : G. Routledgc and 
Sons, Ltd., and Dawbarn and Ward, Ltd. ; New 
York : Tennant and Ward ; Melbourne : Kodak 
Australasia, Ltd., 1911.) Price is, net. 

In the compilation of this volume a new departure 
has been made embodying considerable alterations 
from previous issues. Thus, for example, the interest- 
ing glossary has this year been omitted, and the editor 
quite rightly thinks that by this means he avoids the 
undue repetition of matter, and that reference can 
easily be made to previous volumes by those who wish 
to look up such inattcrs. The boot opens with the 
usual series of articles on special topics, and in this 
issue they relate to the subjects of aerial, flower, and 
night photographs, together with picture-making by 
the bromoil and oil processes, and hints for home 
portraiture. All these contain very concise informa- 
tion for those who wish to take up the subject, and 
each is well illustrated by series of excellent plates. 
Mr. Griftith Brewer’s fine photograph of St. Paul’s 
(.'athedral, taken from the balloon “Vivien,” on May 
22, iqog, is reproduced. 

Following thes(‘ articles is a series of coordinated 
data which is always valuable and ready to hand. 
'I'hus a list is given of classes for instruction in photo- 
graphy, bibliography, railway companies* lantern 
slides, federation lecturers, and lectures, &c., and the 
iormuhe as recommended by the leading plate and 
paper manufacturers. Pp. 163 to 291 are devoted to 
tlie “ I’^igurcs, Facts, and Formula?,” which always 
form the distinguishing feature of this annual; this 
section contains a mine of useful and up-to-date in- 
formation, and should be available in every photo- 
graphic studio. Those photographers who are not 
acquainlod with this annual, and their number cannot 
now be many, should undoubtedly examine the book 
for themselves in order to form a better idea of the 
everyday information embodied in it. 

Das Phytoplankton des Susswassers mit besonderer 
Bcrucksichtigiing des Vierivaldstdttersecs, By 
Prof. H. Bachmann. Pp. 213 + xv plates. (Jena: 
Gustav Fischer, 19J1.) Price 5 marks. 

Tnis volume is inttsipdcd as a general summary of our 
present knowledge of fresh-water phytoplankton, with 
a passing reference to that which is found in the lake 
of Lucerne. The first portion of the book, which 
deals with the methods of collection, the apparatus 
used for this purpose, and the quantitative estimation 
of results, is exceedingly good. The remaining five- 
sixths of the work (about 170 pages) is devoted to a 
biological and systematic account of the constituents 
of the phytoplankton, and the treatment of the Flagel- 
lata, Peridinicae, and Myxophyceae, which is largely 
based upon the recent work^f Lemmermann, is also 
very good. The account of Ceratium hirtindinella 
deserves special comment, as it is perhaps the most 
complete that has so far been written. 

The diatoms are ^ealt with in a comprehensive way, 
more especially the plankton-species of the genus 
Cyclotella, but there is a strange omission of the genus 
Surirella, species of which are constant plankton-units 
in the lakes of the British area and in the large lakes 
of Central Africa. 

There is a brief mention of the Desmidiaceae as 
plankton-constituents, but the author’s synopsis of 
the genera is not quite accurate in detail. A fuller 
treatment of this group should be given in any general 
work dealing with fresh- water plankton, as there are 
probably more species and varieties of desmids ex- 
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clusively confined to the plankton than can be found 
in any other group of green alga?. Moreover, with 
the exception of a few species of Surirella (omitted 
in this work), the plankton-desmids are almost the 
only known constituents which give the fresh-water 
plankton a definite geographical character, and thus 
save it from a monotonous cosmopolitanism. 

In contrast to the brief treatment of the Desmidia- 
ccae, there is a somewhat extended treatment of many 
of the Protococcales, a considerable proportion of 
which are only casual plankton-constituents. 

The text-figures are quite .good, but the plates are 
not of a very high standard. The diatom plates are 
the best, but the desmids, so poorly figured on plate v., 
are, with three exceptions, not those usually observed 
even in the plankton-community of the lakes of 
western Europe. G. S. West. 

Peeps at the Heavens, By the Rev. J. Baikie. Pp. 

96. (London: A. and C. Black, 1911.) Price 

IS, 6d, net. 

Mr. Baikie's “ Peeps “ will, we have no doubt, lead 
many young people to long for, and to ensure getting, 
more than peeps into the wonderful phenomena he 
describes so interestingly. 

The order in which the sun, the moon, the planets, 
and the extra-solar bodies are described is the usual 
one, but Mr. Baikie has introduced an originality and 
an attractiveness into the descriptions which are bound 
to appeal to all those who are children in these 
matters. In one or two places this has perhaps led 
to slightly inaccurate word-pictures. For example, 
on p. 58, he says, “I do not think that there is a 
more lovely picture to be seen in all the heavens than 
Saturn, with his three rings and his ten moons”; 
any beginner who looks at Saturn expecting to see 
ten moons will probably be considerably disappointed. 

The fourteen plates in the book add greatly to its 
value, as do the constellation figures printed on the 
inside covers, while the picture of the great comet 
of 1910 on the front cover adds to the book’s attrac- 
tiveness. Many of the plates are from original draw- 
ings by Miss Constance Baikie, who must be con- 
gratulated upon the manner in wdiich she has used 
colour and form to make pictures certain to attract 
young readers. W. E. R. 

Vergleichende Physiologic, By Prof. A. Piittcr. Pp. 

viii + 721. (Jena: Gustav Fischer, 1911.) Price 

17 marks. 

Prof. Putter's book on “ Comparative Physiology ” 
is not of the same ambitious character as the one 
edited by Prof. Winterstein, which has recently been 
noticed in these columns. It is nevertheless an ex- 
tremely useful book, and is packed full of informa- 
tion. It is to be thoroughly recommended as a trust- 
worthy and up-to-date guide to those who arc working 
at this branch of science. In tackling a subject of 
Ihis nature, there are obviously two methods of dealing 
with it. One method is to take the various groups 
of the animal kingdom, and describe the functions of 
each; the other is to take physiological functions as 
the main headings and deal with the variations in 
each met with in the different zoological phyla. To 
the physiologist it is obvious that the latter method 
is the best, and it is the one Prof. Putter has adopted. 
The chapters are therefore headed protoplasm, meta- 
bolism, nutrition, nervous activity, and so forth. 

.Wc cannot help remarking how overwhelmingly 
important the applications of chemistry to biological 
problems is becoming. Organic chemistry and 
physical chemistry are helping physiologists to eluci- 
date the phenomena of life in an evier-increasing 
manner. The greater part of the present volume is 
occupied in dealing with these questions. 

W. D. H. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspdndents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

The l^iiamea Valley. 

In the “ Physical Geology and Geography of Great 
Britain,” Sir A. Ramsay expressed some interesting 
speculation about the relation formerly existing between 
the valleys of the Thames and the Severn. According to 
his view, the Severn Valley was the older, being ” one of 
the oldest in the lowland#- of England.” He considered 
that the secondary strata to the south-east of that river 
originally drained' into it, and that subsequent subsidence 
altered their inclination to an eastward slope, causing the 
waters to cut a new channel through the Oolites and Chalk 
towards the east, the direction in which the Thames flows 
at present. This view, I believe, has never been favour- 
ably entertained by other geologists, owing to the absence 
of corroborative evidence of such a change in the dip of 
the beds as Ramsay postulated. 

Nevertheless, I venture to ask consideration for a feature 
In the fauna of the Thames Valley which is difficult to 
reconcile with the belief that the Thames always flowed 
eastward. 1 have called it a feature ; I should have said, 
more correctly, the absence of a faunal feature character- 
istic of other eastward-flowing rivers in England. 

In all the rivers between the Yorkshire Ouse and the 
Norfolk Ouse is found that remarkable fish the burbot, or 
eel-pout (Lota vulgaris), a creature remarkable not only 
as being the only member of the Gadidie, or cod family, 
known to inhabit fresh water (the North American 
L. maculosa can be regarded only as a geographical 
variant of the species), but also on account of its severely 
restricted distribution in Great Britain. It seems fairly 
safe to attribute the presence of this fish in the district 
indicated to the former connection of these rivers — the 
Trent, the Nen, the two rivers Ouse, &c. — with the great 
Rhine system at a time when the North Sea was a vast 
plain, through which these streams found their way to 
join the mighty river on its course to the Arctic Ocean. 
The burbot, 1 believe, abounds in the Rhine at this day; 
if, as is commonly assumed, the Thames was ever a 
tributary of the Rhine, why does it contain no burbot? 

On the strength of a passage in Leonard Mascall’s 
** Booke of Fishing with Hooke and Line ” (1590), I, in 
common with many others, was led to believe that the 
burbot did once inhabit the Thames ; but I think I can 
now prove that we have been misled by a printer’s or 
writer’s error. 

There is a kind of fish in Holand [not the kingdom 
of Holland, but the south-eastern district of Lincolnshire] 
in the fenne-^ beside Peterborrow, which they call a 
poult; they be like in making and greatness to a whiting, 
but of the cullour of the loch [loach] ; they come forth of 
the fenne brookes into the rivers there about, as in 
Wandsworth river there are many of them. . . . They are 
taken in welles [eel-baskets] and at waters [weirs] like- 
wise. They are a pleasant meate, and some do thinke they 
would be as well in other rivers and running waters, as 
Huntingdon,* Ware and such like, if those waters were 
replenished as they may be with small charge. They have 
such a plentie in the fenne brookes, they feed their hogges 
with them. If other rivers were stored with them, it would 
be good for the commonwealth, as the Carpe which came 
of late yeares into England. Thus much for the fenne poult.” 

Now it was easy to suppose -that when Mascall wrote of 
the ” Wandsworth river ” he meant the Wandle, which ^ 
joins the Thames at; Wandsworth. But if the, passage 
above quoted be read carefully it appears clear that he 
was treating only of rivers in the fen district, and that he 
referred, not to Wandsworth on the Thames, but Waqs- 
ford on the Nen, a few miles west of Peterborough. This 
explains the difficulty of understanding how a vigorous and 
prolific; fish, once inhabiting the waters of the Thames 
Valley, and not depending, like the salmon, upon free 
access to the*^sea, could ha>Ae totally disappeared within 
300 years. ^ The burbot never inhabited the Thames system, 
a fact which seems to 'Support Sir A. Ramsay’s doctrine 
that the Thames formed originally part of the Severn 
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system, with a general flow from east to west, while the 
basins of the Trent and Yorkshire Quse were connected 
with the Rhine system. Herbert Maxwell. 

Monreith, Wigtownshire, December 20. 

The Inheritance of Mental ChA cters. 

Sir H. Bryan Donkin (December 14, p. 210) thinks that 
I am quibbling, and Dr. Reid (ibid.) thinks that I am not 
clear as to tho situation. I cannot argue these points. 
Suffice it to say ihat my clearly defined object w^as and 
is to show, not that Prof. Pearson’s statement quoted by 
Dr. Reid was right, but that Dr. Reid’s c9ndemnation of 
it was wrong and misleading. 

A real difficulty appears to me to lie in the fact that 
different people use different names for the same thing, 
and the same name for different things. No so-called 
character is more than a potentiality in the fertilised ovum. 
The result of the action of the environment is to produce 
successive stages in the development of these potentialities. 
The potentialities, which are subject to variations and may 
be inherited, are, to me, the only true inborn characters. 

I gather from Dr. Reid’s writings that this is substantially 
his view. 

All the characters quoted from Prof. Pearson arc mix- 
tures of acquired and inborn elements. If the fore-arm 
were never used from birth, it would develop no more 
than it does in a case of infantile paralysis. If any two 
children were given precisely the same amount of exercise 
and of other factors in the environment which influence 
the development of the potentiality, the development in 
each would be different. The histories of those remark- 
able families, the Jukes and Zeros, which produced an 
enormous number of criminals in a few generations, are 
well known. Some of the criminal members did not have 
the same educational environment as their parents. The 
character dealt with in the fore-arm measurements does 
not include the presence or absence of the limb. It is 
development de])endent upon a potentiality and a similar, 
but not identical, environment. Conscientiousness, as 
dealt with by Prof. Pearson, is development dependent 
upon the same factors. If it is contended that variations 
in the environment influence the character, 1 agree, but 
in the sense implied here both characters are certainly 
inherited in the same way. 

Dr. Reid again quotes Prof, Pearson, this time as say- 
ing that the characters with which he dealt were ” bred, 
not created.” I accept Dr. Reid’s statement that tho 
meaning implied by “'bred ” is equivalent to inborn, and 
by “ created ” acquired. Having made this quotation. Dr. 
Reid asks: “Is potentiality meant here?” When I read 
Prof. Pearson’s Huxley lecture I certainly thought that it 
was. “ Geniality and probity and ability may be fostered, 
indeed . . . but . . . their origin isj|[deeper down than 
these things. They are bred, not created.” Not only this 
passage, but others, led me to believe that Prof. Pearson, 
in saying that these characters are inherited, implied that 
their origins, as distinct from acquirements, are inherited. 

. Leaving speculations as to Prof. Pearson’s private 
thoughts, and as to how he intended his public statements 
to be interpreted, may I pursue a more profitable course 
in asking Dr. Reid for enlightenment as to what he 
means? Dr. Reid’s last letter gives me the impression — 
I am very likely mistaken — ^that he considers educability, 
as regards mental characters in man at any rate, as a 
single potentiality for devo^pment, and that the kind of 
stimulus or stimuli determines whi£^, and to what extent, 
characters will develop. Now, though I agree with Dr. 
Reid that individual characters are less certainly inherited 
than racial, I hold, and I think that, he does so too, that 
the former are the material from which natural selection 
produces the latter. Unless each of the mental characters 
is dependent upon a separate potentiality, we must con- 
clude that a change took place whereby all the mental 
potentialities were massed together; for it is inconceivable 
that the various adaptive instincts in the lower animals 
could have evolved otherwise than separately. We are by 
no means confined to pure instincts or to the lower animals. 
It would doubtless be possible to teach a bulldog to point, 
but it is certainly more difficult to teach bulldogs generally 
to point than it is to teach pointers to point. It is also 
usually more easy to bring a pointer ' of good ancestry to 
a high state of effici^cy with .regard to his various and 
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jparticular muntal characters than one of bad ancestry, 
■and a very high stdte of efficiency is common only in dogs 
well bred from the Field Trials point of view. These par- 
ticular mental potentialities 'are just as much inborn 
•characters as Ihe shape of the dog’s head ; they are modified 
by selection in precisely the same way, and are trans- 
mitted, with variations, from parents to offspring. 

If the existence of heritable variations in each particular 
mental potentiality be accepted, the conclusion is practically 
unavoidable that, as Prof. Pearson has suggested, the 
majority of the lowest class of the population is inferior 
in capacity fcM? intellectual development to the majority of 
the middle and upper classes. Favourable variations which 
are inherited must generally result in a rise, unfavourable 
in a fall in social position, and a fall to the lowest class 
means a high mortality among the offspring. Moreover, 
the upper and middle classes are subjected to continual 
selection. A known period of selection has changed the 
Jews from an extraordinarily militant, quarrelsome, and 
bloodthirsty race to an undoubtedly peaceful, and probably 
the most generally intellectual race in the world. Any 
individual amongst them who continued to react to violence 
by developing a violent temperament must certainly have 
been eliminated, while survival depended upon a high 
capacity for making other mental acquirements. The com- 
parative brevity of the period during which selection lasted 
suggests that mental potentialities respond, if an3'thing, 
more quickly to selection than do physical potentialities. 

Glasgow, December 16. Charles Walker. 

Theory of Complex Cartesian Coordinates. 

A RECENT number of the Proceedings of the London 
Mathematical Society (vol. x., part iii.) contains a note of 
mine on a theory of complex Cartesian coordinates, in 
which the complex point (a+dt, c+/0 is represented 

by the segment AB joining the real point (a, 6, c) to the 
real point (u-hd, fc*+*c, c-h/). Since its publication I have 
learnt that ihe same theory has been discussed by Mr. 
Ellery W. Davis in the Nebraska University Studies 
(Lincoln, iqio). 

1 am writing now for two purposes. In the first place, 

I wish to express my regret that, not knowing of Mr. 
Davis’s work, I made no reference to it in my paper. 
Secondly, the fact that two investigators have quite in- 
dependently, and both after a study of v. Staudt, invented 
same representation of complex points, affords a pre- 
sumption that it is a natural one. Personally, I believe 
that many interesting facts will follow from further in- 
vestigations in this field : it will never replace Staudt *s 
projective theory, which is absolutely perfect so far as it 
goes, but it may help to make the comprehension of 
Staudt ’s work a little easier, and thus popularise one of 
the most splendid varies of mathematical genius. 

1 may add that ^arts of Mr. Davis’s paper were read 
before the American Mathematical Society (.\pril and 
November, 1907 ; November, 1909) and the British , Associa- 
tion (August, 1909). I gave a brief account of the theory 
myself to the Mathematical Association at a previous date ; 
but really there is no question of priority in dispute. Probably 
Mr. Davis, like myself, has been in possession of the elements 
■of the theory for a long time. G. B. Mathews. 

10 Menai View, Bangor, December 19. 

Science and Literary Form. 

The gap between the terminology of commercial science 
and the ordinary amenities of janguage seems to be hope- 
lessly widening. The following specimens are culled at 
random from the account of the exhibition of the Physical 
Society, contained in The Times Engineering Supplement 
of December ap synchroscope, ” “ decremeter,” 

liimeter.” The wwd ‘^speedometer ” is now consecrated 
by text-books and even by legislation. All this gives one 
pause to think, when it is remembered how careful the 
early scientific pidneers in electrical developments (Kelvin, 
Maxwell, &c.) were to .select suitable terms. The question 
even persists in obtruding itself, in what relation all this 
stands to the view that education can be based on a purely 
scientific training. J. L. 

Cambridge, December.. 2p^ 

The Weather of xgzx. 

The interesting question of Sir Edward Fry in Nature 
of November 16 can be defined more precisely by the other- 
<juestion : Where did unusual precipitation occur in the 
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European summer, iqii? I replied to .this question, 
asked by the editor of del et Terre, by pointing to the 
excessive rains of middle and northern China, Japan, and 
the Philippine Islands in the same summer, 1911. Indeed, 
the rains of Baguio (Luzon), July 14-17, established a 
record only comparable with the rains of Cherrapunji, 
June 12-16, 1874. Baguio received in four days 2239 mm. ; 
Cherrapunji in five days 2598 mm. More comparisons 
may b«i found in the Frankfurter Zeitung, December 8, 
ii., and, I hope, at an early date in del et Terre, Here 
I emphasise the connection of these rains, especially in 
Hondo and Luzon, with typhoons, proved clearly for the 
latter island in the preliminary communication of P. Jos6 
Coronas, assistant director of the Manila Observatory : 
“ Three typhoons, which caused heavy floods in Luzon.” 

In Nature of April ii, 1907, p. 560, 1 published a paper, 
” Atmospheric Seesaw-phenomena and the Occurrence of 
Typhoon Storms.” I applied afterwards the law there 
stated to the weather of the summer of 1907, being on the 
Atlantic side of the earth extremely cool, in a paper, 
” Klimaschwankungen und der therm isch-barometrische 
Ausgleich,” in the Mcteorologische Zeitschrift, 1909, vii., 
PP* 33*“2. ^ Indeed, the formation of tropical cyclones 
(typhoons) in that summer largely preponderated in the 
great Pacifical focus of such storms. The same explanation 
as for the cool summer of 1907 can, strange to say, be 
employed for the dry and hot summer of 1911. A difference 
is only caused by the larger development of the Azores- 
maximum of aerial pressure in 1911. This development 
m.ade the Pacifical depressions arriving on the western side 
of Canada travel more northerly than usual, and therefore 
arrive in Europe on the more e.asterly coasts of Russia 
instead of, as in 1907, on the coasts of western and central 
Europe. To this also may be ascribed the occasional 
cxces.ses to nigh.-- frost in central Europe during June and 
August, 1911, July descending also to -h2® C. 

The development of the maximum was caused by a some- 
what independent and contrary northerly precession of 
sul)tropical conditions over Europe and of tropical con- 
ditions over subtropical latitudes. These caused another 
strange phenomenon of aerial pressure in Europe and also 
in North America, namely, a retrograde motion of 
depressions similar to the first part of tracks of tropical 
cyclones, the phenomenon of ” Zugstrasse V’^L,” as I 
designated it. I found this extremely rare phenomenon 
over Europe in May, June, and September, 1910, October 
and November, 1911, and over North America three times in 
August, 1911. Its occurrence in Europe coincided with well- 
developed ” Hochw'asses Tiefs.” Conducting them quickly 
westwards, * and preventing them from pouring out plainly 
their precipitations, it contributed to the relative dryness of 
October and November, 1911. Wilhelm Krebs. 

Grossflottbek (Holstein), December 9. 


Nature of Light emitted by Fireflies. 

Lv Nature of November 23 (vol. Ixxxviii., p. iii) there 
is a letter from Messrs. Singh and Maulik on the nature 
of the light of the firefly (Luciola), in which they report 
the penetration of opaque substances by the rays from 
these insects to such an extent as to affect a photographic 
plate. Their results are essentially similar to those re- 
ported by Muraoka (Wiedemann^ s Ann. d. Chem. u. 
Physik, 1896, vol. ccxcv., pp. 773-81 ; Journ. Coll. Sci., 
Tokyo, 1897, vol. ix., pp. 129-39), an explanation of which 
has been given by Molisch (” Leuchtende Pflanzen,” Jena, 
1904; Report, Smithsonian Institution, Washington, D.C., 
1905, pp. 351-62). The spectral structure of the light of 
Lampyridae has been studied spectrophotographically by 
Ives and Coblentz (Bulletin of the Bureau of Standards, 
Washington, D.C., 1910, vol. vi., m>. 321-36), and also 
separately by Ives (Physical Review^ 1910, vol. xxxi., pp. 
637-51) and Coblentz (Physikal. Zeitschrift, 1911, vol. 
xii., pp. 917-20; also in Canad. Entomol., 19x1, vol. xliii., 
pp. 355-60). 

Before attempting further work along this line Messrs. 
Singh and Maulik would do well to read the above papers, 
and to refer to Mangold’s monograph ” Die Prodtiktion 
von Licht ” (second half, vol. iii., Winterstein’s ” Hand- 
buch der vergleichende Physiologic,” Jena, 1910). 

F. Alex. McDermott. 

Industrial Research Laboratory, Pittsburg, Pa., 

U.S.A.i December zx. 
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jrH. 4 T SHORE-WHALING IS DOING FOR 
SCIENCE. 

''PHERE is no group of mammals about which, ii; 
^ recent years, our knowledge has increased with 
greater rapidity than in the case of the whales. 
Although for centuries whales have held an important 
place in the commercial history of the world, until, a 
short time ago almost the only data relating to their 
habits were drawn from the stories of the men who 
had hunted them. Ai best the pursuit incurred great 
danger and hardship, and the cruises occupied several 
years. It was, therefore, almost an impossibility for 
a naturalist to obtain first-hand knowledge of their 
habits. 

But the dearth of accurate information extended" 
not only to their habits, but to their physical char- 
acters. Until about twenty-five years ago, there were 
few natunilists who had an opportunity of seeing, in 
the flesh, more than a half-dozen or so’ whales during 
their entire life. These 
were usually carcases 
which had been cast upon 
the beach. Almost invari- 
ably these stray examples 
had been dead for davs 


facts concerning the history of the animals, it also 
resulted in multiplying names to such an extent that 
the work of later investigators in separating the valid 
from the invalid species has become a herculean task ; 
quite false conclusions were also drawn as to the dis- 
tribution of the various whales which only a vast 
amount of labour and study can rectify. 

For many years almost all the information concern- 
ing the large cetaceans centred about three species., 
viz., the sperm, the “bowhead,” or Greenland right 
whale, and its smaller relative, the North .Atlantic 
right whale, or “ Nordkapper.” Other species, of less 
commercial value, received but comparatively little 
attention. 

In the year 1864, how^ever, Swend Foyn, a Nor- 
wegian, invented the harpoon-gun, which was 
mounted on the bow of a small steamer and fired an 
iron harpoon having an explosive head, or point, called 
the “bomb.” 

With the further development of the harpoon-gun, a 


I' 


before they were washed 
ashore, or came under the 
notice of a trained scien- 
tific observer, and had lost 
much of their original [)ro- 
portions and colour. 
whale’s body begins to 
generate gases at an 
astounding rate as soon as 
the animal is dead, and 
within a very few hours is 
so swollen and distorted 
that the true proportions 
are almost lost. Even 
naturalists did not always 
take this fact into con- 
sideration and their descrip- 
tions and figures are 
notable chiefly for their in- 
accuracy. 

It is only within a very 
few years that the rapidity 
with which cetaceans 



change colour when killed 
has been generally recog- 
nised, and it is a most 

usual thing to find whales Fig^i.*- 

described in scientific papers 

as “ black ” which are never black in life. By far the 
greater number of whales and dolphins have various 
shades of slate or grey on the upper-parts, and if 
exposed to the sun for a few hours these portior1il!^ 
turn jet-black. Again, there is, in all cetaceans, 
great variation in colour and form among individuals 
of the same species, and whales from the same school 
or “pod,” may differ widely in proportions and general 
colour. Some may be long and .slender, others short. 
an(I thick: one may have a light grey back and pur6 
while under-parts,’ while a. second, taken from the 
«.nmc he;xi, is dark slate above and strongly shaded 
i'-elow. Quite naturally when these extremes came 
under the notice of a man of science, who had, per- 
haps, seen but three or four whales in his entire 
life, they were at once judged to be representatives 
of different species and given ne>v names. This 
course^ can scarcely be condemned, for, under existing 
conditions, it was almost the only- one to be followed ; 
but, although it did put on record many valuable 
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•Drawing out a Finner Whale. Japan. 

f new and great industry grew* up, for it made possible 
the . capture of whales known as “rorquals” or 
“ finners ” in sufficient number to warrant the erection 
of stations at certain points on the shore, near the 
feeding-grounds of these animals, where they could be 
brought in, and the huge carcases converted into com- 
mercial, products. Instead of saving only the oil and 
baleen (the “whalebone” of commerce) as was the 
case with the sperm and bo whead -whales, which witc 
usually killed far out at sea, it was possible also to 
utilise the flesh, bones, blood, &c. Previously these 
whales had been little troubled by the men who’hunted 
in a small boat,* and with a hand-harpoon and lance, 
for the great speed of the animals in the water and 
their tendency to sink when killed caussed them to 
be let alone by the early whalers; moreover, their 
blubber was so thin and the baleen so short and 
coarse, that, if these parts alone w’ere utilised, the 
animals were not worth the trouble of killing. 

In a very few years after the harpoon-gun was 
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perfected, stations had sprung up on the coasts of 
Norway in every available place, and later were estab- 
lished on the American shores of the Atlantic. New- 
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Fk;, 2.— Drawing a Blue Whale upon the slip. Ja 

founfllaiul was the first extensive hunling-f^round for 
AintTiraii \vhal(‘rs/ and only a few years aj<o as many 
as eighteen stations were in operation upon that 
island and in the immediate 

vicinity. 

'file' ^reat success of the 
Norwegian methods at- 
tracted so much attention 
tliat. stations were erected 
in every part of the world I 

wlu're conditions were 
favourable — in British 
Columbia, south - eastern 
Alaska, Bermuda, South 
America, and the islands 
of the Antarctic; on the 
egasts of Japan, Korea, ' \ 

Africa, and Russia. Aus- 
tralia is soon to be invaded, ^ 

and only a few months ago ^ 

a company announced its , 

plans for carrying on ^ ^ 

operations on a large scale *“ 

in the Aleutian Islands. In ^ ^ 

New Zealand, humpback ^ 

whales are being taken in 
wire nets, and so in nearly 
every part of the globe the ^pT' 
pursuit goes on. , 

The number of whales 

taken during a season 1 ^ 

varies greatly with the 

locality, but at one of the 

Vancouver Island stations, ^ ^ ^ 

when I was there in 1908, 

325 were killed in seven 

months. In a single week twenty-six whales 
were captured, and on June 30 the ss. St, Laie- 

y***" *875 a shore-station was established at Cape Cod, 


fence, Captain Larsen, brought in four humpbacks, 
one blue whale, and one finner. Thus it is obvious 
that a naturalist who is fortunate enough to remain. 

for some time at one of 
■ ' ^ these shore-stations has be- 

' , fore him wonderful oppor- 

1- _ lunities. 

“ v-Ji Whales are such enormous 
creatures that the ordinary 
methods used in the study 

of other animals cannot be 

applied to them. Instead of 
having actual specimens 
before him for comparison, 
a naturalist must depend 
almost entirely upon photo- 
graphs, notes, measure- 
ments, and descriptions. 
L'litil shore-whaling began 
, ' such data were rare and 

^ most unsatisfactory. When 

^ a whale is “cut in ” as it 

- li(*s .alongside a ship it is 

never possible to see the 
c*ntire animal at once ; it is 
^ ifci f i r almost impossible to secure 

photographs of real value 
for compaiative work; even 
measurements can be taken 
with difllculty, and 
not without a large per- 

investigations are 
out of the question, 
because, as soon as tlu' 
blubber has been stripped off, the carcase is turned 
adrift. 

Bv the establishment of shore-stations these diflfi- 
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Fig. 3.—“ Cutting in ” a Right Whale. 

culties have been eliminated. The whales are usually 
drawn entirely, out of the water upon a long inclined 
platform— called the “slip w'here, before the blubber 
is stripped off, they esfh be measured, photographed, 
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and described. As they are being “cut in’* 
it is possible to make a fairly detailed study 
of the fresh skeleton and other parts of the 
anatomy — if the investigator is not afraid of blood and 
grease. 

Moreover, the great number of whales of a single 
species which are taken facilitates in an unequalled 
way the study of individual variation in colour and 
proportions, which evidently is greater among some 
of the large cetaceans than in any other group of 
mammals. 

The opportunities for the observation and collection 
of specimens given at the shore-stations, which are 
located in widely separated parts of the world, has 
made it possible to investigate the theory, advanced 
some years ago, that most of the species of large 
whales are cosmopolitan in distribution ; that is, that 
the humpbacks found in the Atlantic differ in no 
essential respects from those of the Pacific, and that 
all belong to a single widespread species. 


is a good sailor. From the deck the movements of the- 
whales can be easily seen and studied, and many 
opportunities are given to secure photographs of 
living animals. Often such pictures show many 
things that w’ould otherwise have been unnoticed. 

The directors of the shore-whaling companies and) 
the managers of the stations have always been very 
willing to assist in the study of the animals which form* 
the basis of their industry, and have generously 
allowed the use of their ships and stations. Not 
only this, but they have in many instances gone to 
considerable trouble to secure specimens that , could 
be prepared and presented to museums for the pur- 
pose of exhibition and osteological study. Thus the 
old saying that “It is an ill wind that blows good to 
no one*' applies very decidedly to the whaling in- 
dustr}\ It is, however, deeply to be regretted that 
the wholesale slaughter of whales will inevitably result 
in their early commercial extinction ; but meanwhile 
science is profiting by the opportunities given for the 
study of these strange and interest- 
ing animals. 

Roy C. Andrews. 


4 
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Fk;. 4.— a Female Sperm Whale. 


Dr. F. VV. True, assistant secretary of the Smith- 
sonian Institution, published in 1904 a great work 
entitled ‘^The Whalebone Whales of the Western^ 
North Atlantic,*' in which he discussed the relationship'"' 
of the Atlantic whales; this book was made possible 
in its present complete form only by study at the 
Newfoundland shore-stations. Other shorter papers, 
too numerous to mention, which have greatly increased 
our knowledge of these interesting animals, have 
appeared within the last ten or fifteen years, many 
of them illustrated with photographs of the whales 
described. 

The Norwegian method of capture has also made 
possible, and, in, fact, comparatively easy, a study of 
the habits of the large whales. 

The ships which hunt from these shore-stations are 
trim little vessels, about 90 or 100 feet in length, and 
although they can scarcely be called comfortable, they 
furnish a not uninviting home for a short stay, if one 
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THE IMPROVEMENT OF 
INDIAN WHEAT.^ 

r HE idea prevails that Indian 
wheats are weak and do not 
\ behave well in milling; their chief 
points of excellence are their great 
dryness and, owing to the thinness 
: of the bran, the large proportion of 

{ "5 flour obtained from them when 

* 3 milled. Mainly as the result of 

' trials, carried out by Messrs. Mac- 

Dougal in 1882, the cultivation of 
weak, soft white wheats for the pur- 
pose of export has been consistently 
advocated in India. Inquiry 
amongst the natives has shown, 
however, that a stronger type of 
wheat is. preferred for their own 
use. 

During the past few years the 
scientific selection and cultivation of 
these native strong wheats has been 
carried out at the Agricultural Re- 
search Institute, Pusa, on lines 
V- similar to the experiments of Prof. 

Biffen at Cambridge. The results 
have established beyond doubt thit 
strongs free-milling wheats, but 
little inferior to Manitoba wheats, 
can be grown at Pusa. The selected varieties have 
betm submitted to Mr. A. E. Humphries durinj^ each 
of the last three years, and his report, which is 
included in the bulletin, indicates that they possess 
great potentialities as regards baking value. They* 
are particularly adapted for special treatment with 
j malt extract and yeast foods, behaving in this respect 
as Manitoban good-grade wheats jpr^uced in a dry 

season. aiipJ 

From the cultivator’s point or'View the vield of 
a variety of wheat is of more importance than the 
I quality of its. grain. Much attention has been paid 
to this point at Pusa, ^d it has been established that 
the- limning factors an^ting yield in India are the 
length of the growth period, the water supply, and, 
particularly in dry districts, the strength of the straw. 

l**The Milling and Baking Qttalltitft of Indian. Wheat." By Albert 
Howard and Gabrwlle L. C. Howard* . Bulletin Nd, 2a. AgrlGultural 
Research Institute, Pusa. Price M, 
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It was at one time considered impossible to combine 
high quality and high yield, but it has been shown 
now, both at Cambridge and at Pusa, that this is not 
the case. Half a dozen wheats have been bred at 
Pusa w^hich give high yields of both grain and straw. 

The problem of producing strong wheats in India 
suitable both for consumption in the country and for 
export to England, and at the same time profitable 
to the growers, is considered solved. Two short- 
comings of the Indian wheats still await improvement. 
These are want of standing power of the straw and 
want of rust-resisting power. 

At the same time, the producing power of the soil 
at Pusa has been doubled by hot-weather cultivation 
(see Nature, February 17, iQio), by moisture con- 
servation, and by embanking with occasional green 
manuring. In this way a yield , of 40 bushels to the 
acre has been produced without irrigation or manure. 

It remains to be proved that the selected wheats 
will do equally well in the fanners’ hands in other 
parts of India, and that the methods adopted at Pusa 
con be applied elsewhere. E. F. A. 


MY TROPIC ISLE.^ 

T his book, which is beautifully illustrated by 
appropriate photographs, as well as admirably 
written, is quite above the normal type of its class. 


within the area of tropical Australia. It was “ an un- 
polluted isle, without history, without any sort of 
fame ... the most fascinating, the most desirable 
on the coast of North Queensland,** when permanent 
settlement began on September 28, 1897. 

The author landed on this tropic isle weighing a little 
more than eight stone, and in a frail physical state, 
yet “trees had to be felled and sawn into proper 
lengths for piles. . . . With blistered and bleeding 
hands, aching muscles, and still joints he persevered.** 
Whilst the house was being built they lived in tents — 
the “they** standing apparently vaguely, first for the 
author and a few friends, then, it may be conjectured, 
for a wife and children. Meanwhile, the Australian 
blacks they had brought with them obtained fish from 
the sea coast and killed scrub fowl and pigeons. Gaps 
in the provender were filled up with tinned meat and 
bread and jam. Later a small area of forest land and 
a patch of jungle were cleared for the cultivation of 
maize, sweet potatoes, and vegetables. Fruit-trees 
were planted, and have since “been in the ascendant 
to the detriment of other branches of cultural enter- 
prise.’* 

The gradual emergence of a fairly civilised and com- 
fortable house, of a regularly supplied larder from the 
wild gilts of nature, from farm and plantation, is 
quite as fascinating as the opening chapters of 
“Robinson Crusoe.** Then we are made acquainted 
with the other inhabitants of the isle, insects, such as 



Fig. z.— U mbrella Tree iHrassaia actinophylla). From My Tropic Isle." 


It is sufficiently romantic and sup^gestive of De Foe 
to avoid very clear geographical indications or maps 
to show the position of “My Tropic Isle,’’ and one 
is left to infer that it is an island or islet not far 
from the coast of northern Queens&nd, and well 

i “ My Tropic Isle." ISy £. J. Baafield. Fp. 315. (London T. Fishwr 
Unwin, 1911.) Price lor. net. 
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large wasps, which build, terra-cotta warehouses in 
which to store the semi-animate carcases of grubs; 
the solitary* bees that turn by degrees favourite volumes 
into a solid block of waxen comb. These and many 
other insects and spiders are attacked by more or less 
fantastic lizards, and by bats, “sharp-toothed and 
with pin-point eyes, swooping in at one door and 
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tk'p.'irting at the other, having rapidly garnered their 
prey from the rafters.** 

The chapter on “A Plain Man’s Philosophy ’’almost 
recalls to one the mu sings of Prospero on a somewhat 
similar isle ; that on “ Silences ” is worthy of R. L. 
Stevenson; “His Majesty the Sun” brings home to 
one the peculiar quality of the climate of northern 
Australia, which makes that region a country suited 
to the rearing of a white race, and therefore wholly 


of silvery lavender (or rather silver shot with lavender) and 
outlined with purple — and the great anemone is apparent. 
If the finger is presented to any part of the latter, it 
becomes adherent ; or if the anemone is not in the mood 
for food, it curls and shrinks away with a repulsive 
demeanour. But the beautiful fish on the least alarm 
retires within the many folds of its host, entirely dis- 
appearing, presently to peep out again shyly at the 
intruder. It is almost as elusive as a sunbeam, and most 
difficult to catch, for if the anemone is disturbed it con- 






tracts its folds and shrinks away, offer- 
ing inviolable sanctuary. If the fish be 
dissociated from its host, it soon dies. 
It cannot live apart, though the 
anemone, as far as can be judged from 
outward appearances, endures the 
separation without a pang. 

“ However, it is safe to assert that 
the association between the stolid 
anemone and the painted fish- - only an 
inch and a half long- -is for ‘their 
mutual welfare, the fish attracting 
microscopic food to its host. And why 
should one anemone greedily seize a fish 
^ ‘ . and another find pleasure in the com- 

panionship of one of the most beau- 
tiful and delicate of the tribe? ” 

The account of the development 
of the Bailer shell (Melo or Cyni- 
bium) from “a few drops of trans- 
lucent jelly— as free from earthly 
leaven as a dewdrop ” to a very 
large and capacious bowl-shaped 
shell, emitting egg-clusters sixteen 
inches long and twelve inches in 
circumference is most interestingly 
told. Other chapters of biological 
value and great literary charm are 
entitled ” Some Curious Bivalves,” 
“ Barrier Reef Crabs,” ” Insect 
Ways,” “Swifts and ^ Eagles,” 
“ Socialistic Birds ” ; besides those 
which describe Hamed, the pearl- 
fishing Arab of Jeddah, and the 
black Australians with their super- 
stitions, their quaint ways and 
dialect, their fine physical develop- 
ment and naive charm of manner. 



•• 


Fig. 2.— Ejrt* Capsulen of Hailer .Shell From ** My Tropic Isle." 


<lirfurenl from the economic conditions of tropical Asia 
and Africa. 

Wc are told much about sea- worms and sea-cucum- 
bers, marvellous fish, so marvellous, in fact, that if 
tlitre wert not photographic reproductions done from 
the life to support the descriptions we might think 
the latter overdrawn. Delightfully described are the 
interdependent relations between the giant anemone 
and the painted fish (Amphiprion). 

“ The good fellowship between the dainty fish — re- 
splendent in carmine, with a broad collar, and waistband 


MALARIA IN INDIA. 

I T is usual to preach nowadays 
that plain speaking does more 
harm than good ; but I have reason 
to believe that some very plain 
statements which have appeared in 
Nature and elsewhere on the sub- 
ject of Indian medical research and 
sanitation have had a converse 
effect. It is now a great pleaure 
to learn from the third number of^ 
the quarterly publication of the 
(jovernment of India, called 
Paliidism, that that Government has 
set aside the sum of 500,000 rupees 
(about 33 ,oool 0 for an Indian 
Re.scarch Fund to study medical and sanitary 
problems. No other GovernmiMt possesses such 
a magnificent opportunity to add to the common 
stock of knowledge on such subjects. It rules 
an immense population; it draws a great revenue ; and 
it is served by hundreds of well-trained medical 
officers. We are not yet informed as to the details 
of the allotment, but funds are the sinews of science 
as of war, and the Indian Government will certainly 
never regret the step it has taken. 

For a number of years past increasingly good scieri- 
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tific medical work has been done in India, and the 
number of Paludism referred to adds to it. Major 
VV. H. Kenrick, special malaria officer, Central 
Provinces, studies the effect of malaria on birth-rates 
and death-rates — a difficult subject, which has been 
considerably neglected, though it lies at the basis of 
prevention. He compares thirty-four healthy villages 
possessing a spleen-rate of only 4 per cent, and a total 
population of 19,064, with thirty-three “hyperendemic ** 
villages with a spleen-rate of 80 per cent, and a total 
population of 10,825. The birth-rate in Britain is, I 
understand, not much affected by season ; but in 
healthy Indian villages it seems, curiously enough, to 
be highest in October and November, which the author 
attributes to increased frequency of conception after 
the gathering of harvest in the first months of the 
year. In malarious areas, however, these are also 
the most feverish months, owing to the accumulated 
effect of the untreated autumn infections, and the 
result is that the most favourable conception period is 
i delayed until June-July and trie corresponding maxi- 
mum birth-rate until March-May. Yet the total birth- 
rate is not much influenced, even by severe endemic 
malaria, though it is much reduced by epidemic, 
that is, exceptional malaria. 

The reason for this probably lies in a consideration 
discussed in section 31 of my book on the prevention 
of malaria. In regions of high static (Le, constant) 
malaria-frequency, nearly all the children are rendered 
romparatively immune at puberty, so that there should 
be comparatively little sickness among the adults — 
enough only, perhaps, to delay conception among the 
women without stopping it entirely. But in epidemic 
times the frequency of reinfections is sure to be so 
enormous (see below) that the comparative immunity 
will be overcome, and the sickness will suffice to reduce 
as well as to retard the birth-rate. 

It would be interesting to ascertain by such good 
studies as those of Major Kenrick how far malaria 
checks delivery as well as conception. Regarding the 
death-rate, he finds that during the three years^ 1908, 
IQ09, 1910, they were respectively 24, 22, 23, in the 
thirty-four healthy villages, and 38, 32, 44 in the thirty- 
three hyperendemic ones (plague and cholera being 
absent in all), and concludes that malaria-frequency of 
over 80 per cent, spleen-rate measure causes an in- 
crease of from 10 to 15 per mille of total death-rate*. 
Nothing shows better the enormous anti-human effect 
(as it may be called) of malaria in the tropics; the 
single disease, benign as it is, may cause a death-rate 
nearly equal to the whole death-rate of London due 
to all causes together. 

Colonel J. R. Adie, special malaria officer, Punjab, 
found Plasmodia in 38 out of 150 British soldiers at 
Delhi Fort in November, 1910, and in 29 out of 71 
children there. Yet all these were undergoing “ proi 
phylactic quinine treatment *’ at the time. This con- 
firms what Malcolm Watson and others have observed 
elsewhere. In fact, I am beginning to believe that 
quinine is of little use in regions of very high malaria- 
frequency, for reasons to be given presently. It^ is 
surprising that the military authorities have not tried 
a more radical previentive measure at Delhi Fort long 
before this, in preference to allowing such an expen- 
sive article as a British soldier to be rotted by malaria 
in this manner. Colonel Adie also gives a good 
example of the errors of inadequate sampling. The 
150 soldiers were examined in five successive batches 
of thirty each, and the percentages found infected were 
respectively 10, 36, 36, 20, 23, the mean being 25 per 
cent. Yet important conclusions, quite disregarding 
such error, have been previously based in India on 
even smaller samples. 

The simplest, though not quite exact, method of 
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measuring malaria-frequency is by observing the fre- 
quency of enlarged spleen (spleen-rate). But as it is 
easy to estimate roughly at the same time the degree of 
the enlargement, I have advocated for several years 
the additional computation of the average size of 
spleen and average degree of enlargement found. 
Thus^ in Mauritius in 1907-8, in 30,137 children 
examined by a number of workers at my suggestion,, 
we estimated that the average size of the spleen was 
2*54 times the normal, the whole numW of children 
affected being 34 per cent, of the total number 
examined. The table of details showed a strongly 
marked positive correlation between the average spleen 
and the spleen-rate, as exhibited in contiguous 
columns; but I thought that owing to several sources 
of error it would not be worth while to work out the 
relation further. This, however, has now been ably 
done by Major S. R. Christophers, with the aid of 
my figures and some of his own. He finds that the 
very interesting and simple linear relation A= 1 + 0*058 
holds where A is the average spleen estimated by my 
rules and S is the ordinary spleen-rate. This is cer- 
tainly a much simpler function than was to be ex- 
pected; but I will not discuss it at present, as a more 
detailed paper is promised. 

I have no space to mention several other good papers 
and notes, largely entomological, in the number of 
Paludism, It is doubtful whether the entomologists 
will entirely accept the classifications of sorffe of the 
Culicidae suggested by James and Liston in the second 
edition of their book. The printing and appearance 
of the number leave much to be desired. 

Years ago, in 1898, while infecting birds with 
Proteosoma by^ the bites of Culex fatigans, I made 
some observations which showed that such experi- 
ments might easily be utilised for studying questions 
of immunity and pathology in malaria. My work was 
interrupted and never resumed; but one of the most 
important sidelights was the following. Out of five 
sparrows which originally contained a very few 
Proteosoma, four showed a much more copious infec- 
tion a week after being subjected to the bites of 
heavily infected mosquitoes. At the same time the 
infection of these birds was not so copious as in the 
case of most of the originally uninfected birds which 
I had previously dealt with (see my paper in the 
Indian Medical Gazette, vol. xxxiv., January, 1899). 
This obviousjy suggested (a) that fresh bites of in- 
fected mosquitoes will cause a severe recurrence even 
in subjects already infected; but that (b) this recurrent 
infection, though severe, will not be so severe as an 
original infection, probably owing to the previou.s 
establishment of partial immunity. I have often, 
fruitlessly, urged the continuation of this line of work. 
Major Christophers now reports (“Scientific Memoirs, 
Government of India,” No. 46) two more similar ex- 
periments which, though they are not very convincing, 
tend to confirm the possibility of such reinfection. 
But he also gives eighteen experiments which strongly 
suggest that the severity of the infection in the bird's 
depends largely on the ^ number of, and degree of in- 
fection in, the mosquitoes — as already probable for 
theoretical reasons. 

The importance of these points is rendered very 
manifest by my quantitative studies in epidemiology 
(see article in Nature, vol. Ixxxvii., p. 467, last para- 
graph but two), by which it is shown, for instance, 
that if 50 per cent, of the people are constantly affected 
under constant conditioQs, then about 63 per cent, of 
them will probably be infected or reinfected every four 
months. In such circumstances it will be extremely 
difficult to keep down the fever by quinine alone, a 
fact which explains the failures complained of in 
Paludism, pp. 7 and 34, and elsewhere. It must 
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therefore be combined with mosquito reduction when 
the malaria-frequency is high. 

Dr. C. A. Bentley has published a very good report 
on malaria in Bombay and its prevention. He con- 
cludes that, as was manifest from the first, the prin- 
cipal measure must be the reduction of the carrier, 
N, stepkensL The cost should be about 100,000 rupees 
a year. Our studies of malaria are, then, advancing 
into fine detail; but 1 agree with Colonel King, C.I.E., 
that practical preventive measures should^ not be post- 
poned until we actually become quite omniscient. That 
will imply a considerable loss of life in the meantime. 
We have already waited twelve years in India. 

R. Ross. 


THE LONGEVITY OF ANIMALS.^ 

O NE of the most satisfactory results of the re- 
organisation of the Zoological Society of London 
is the series of papers dealing with important aspects 
of animal life which are now issuing from the pens 
of the society’s officials. Instead of being content to 
amass, as formerly, a mere collection of as many 
strange beasts as possible for the inspection of the idle 
and curious, the olTicials are now directing their atten- 
tion to many important points concerning the life of 
animals which could not have been examined, except 
where such unrivalled opportunities exist for their 
prosecution. Thus the Gardens bid fair to become a 
centre for important studies, while the health of the 
animals improves as the results are brought to bear 
on their treatment and housing. 

In a recent paper Dr. Chalmers Mitchell has col- 
lected the available information supplied by records 
in the Gardens concerning the length of life and 
viability of mammals and birds. 

On first glancing at this paper we are struck by 
the immense amount of information collected, and, 
on the other hand, by the small amount of knowledge 
which we really possess on so important a subject. 

This deficiency is not likely to be easily eliminated, 
since our powers of ascertaining the actual length of 
life of any wild animal are, and must always remain, 
strictly limited. Sometimes an individual animal be- 
comes abnormally marked, so that we observe and 
watch it for a period, or the unnatural life of a captive 
affords us material for estimating the longevity of the 
wild race; but such isolated observations can at 
the best only be regarded as approximate, and our 
knowledge 01 the longevity of the bulk of wild animals 
must always remain meagre. 

Even our knowledge of the longevity of common 
domestic animals is far below the standard which 
might be expected. Domestic fowls are said by Dr. 
Mitchell to be capable of living for thirty years, yet,.- 
owing to ^.commercial reasons, few members of the ' 
farmyard flock reach five years. It is the same with 
cattle. Although their potential longevity is, accord- 
ing to Dr. Mitchell, about thirty years, we habitually 
kill all our beef cattle and bulls under five, and a vast 
majority of our cows under twelve yjpars. The same 
principle holds with all domestic breeds, the tendency 
being to speed up the processes of life to such an 
extent that the career of the organism is concluded 
at an artificially early date. 

On the other hand, there are methods which may 
eventually yield a considerable increase of knowledge, 
and one of these is used by^r. Mitchell, who has 
tabulated the numerous recoras kept in the prosec- 
torium of the Zoological Society, and has calculated 

“On Longevity and Relative Viability in Mammals and Birds: with a 
Note on the Iheory of Long-tvity.” By Dr. R Chalmers Mitchell, P.R.S., 
Secretary to the Zoological Society of London. From tht Proc. Zool. Soc. 
Lond., 1911. Published June, 1911. 
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the average and maximum longevity of a large number 
of mammals and birds which have lived and died in 
the Gardens. From these it appears that the average 
duration of life of any species in the Gardens is as 
a rule remarkablj^j^Mow tlie maximum duration, so 
that, to the majority of animals, captivity, even under 
the care of experts and in spite of the resultii^ pro^- 
tection from enemies, is anything but condufive to 
great length of life. Even, however, after allowing, 
for the undoubted shortening of life resulting from 
captivity, the potential longevity of mammals in 
general appears to be surpnsingly low, and it may 
be some satisfaction to know that the possible dura- 
tion of life in man is probably greater than that pf 
any other mammal, excepting, possibly, the large 
whales. 

In this respect birds seem to be fully equal, if not, 
superior, to mammals, amongst which those who live 
longest are certain of the larger carnivora andAn- 
gulates. For instant, the potential longevity of 
lions is between thirty and forty years ; a polar 
bear lived to thirty-three years in the Gardens, and 
the largest ungulates may reach fifty years. 

Both whales and elephants are popularly supposed 
to be creatures of high potential longevity, but as 
regards the former, the officials of the Zoological Gar- 
dens are naturally not in a position to offer any 
information.^ As regards the latter, it appears that 
their reputation has been wrongly acquired, since for 
them Dr. Mitchell estimates one hundred years as 
being the probable limit, and twenty to thirty years a 
fair average duration. On the other hand, there are 
amongst birds several groups which equal or exceed 
such figures. A raven has been known to reach 
sixty-nine years, an eagle sixty-eight, while more than 
one parrot has been recorded to ^ have survived to 
close upon or more than a century. It appears that 
some birds of prey may also reach loo, and that 
herons, swans, and geese have a high potential 
longevity. The ostrich, to judge by its size, ought 
to live as long as any other bird, but thirty-five years 
is considered to be an extreme age for it. 

The most difficult mammals to keep in captivity are 
probably the insectivorous bats. For these the maxi- 
mum duration of life in the Gardens has so far been 
only five months, but the failure to keep them alive 
is undoubtedly due, not to their being naturally short- 
lived animals, but to their great delicacy under arti- 
ficial conditions. 

These bats commence to^breed at relatively so late 
a period of their life and jiroduce so few young at a 
time or in any single season that the majority of them 
must in nature reach an age of at least five years, 
that is, if they are to keep up their numbers and 
without making an^ allowance fpr the undoubtedly 
"Cfiigh death-rate which is always 'prevalent amongst 
wild animals. Dr. Mitchell has calculated the death- 
rate for the London sparrows at at least 50 per cent, 
in a stationary population; in the mixed' assemblance« 
of vertebrates in the Zoological Gardens it has been 
observed to be 28 per cent., both of which figures are 
very much above that of human beings. 

Weissman has sought to esta^itlsh a correlafion 
between longevity and reproduction, but Dr. Mttdiell 
refuses to accept his interpretation. He believes, not- 
that longevity has become adapted to reproduction, 
but that the rate of reproduction haa beejn adapted 
to average specific longevity. In any case, the death- 
rate amongst prolific wild animals maintaining a 
stationary population must be stupendous ; for instance,' 
if a mouse produces only two litters a year of six 
young in each, then if all survive to maturity there, 
will be fourteen mice where before there were only 
two, end if the population is to remain stationary 
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twelve must die, and these figures may be regarded 
as probably below the mark where food is abundant. 

The relative prcUficacy of the rodents as compared 
with many of the "carnivora which feed upon them 
does not come within the scope of Dr. MitcheU’s paper, 
but it is a remarkable instance of the interrelation of 
the system of life upon our planet that those which 
are preyed upon sti^ld be on the whole more prolific 
than those which prey. 

Possibly the shortest-lived mammals are to be found 
amongst the shrews, of which a solitary individual is 
tabled in Dr. MitchelPs records as having survived 
captivity for one month. Shrews are extremely diffi- 
cut to keep alive under artificial conditions, and 
evidence has lately been produced to suggest that, in 
the case of the two commoner British species, the 
average duration of life is only about a year, but, 
since shrews are amongst the most prolific of mam- 
mals, this short period is more than sufficient for the 
maintenance of their numbers.. 

It appears that there is no rule which can be laid 
down^n advance to govern the probable length of 
life of any given species. Size has very little to do 
with it, although in the same group the larger usually 
live longer than the smaller. The climate from which 
a bird or mammal comes has the smallest possible 
relation to its viability in captivity; in fact, not nearly 
so much influence as the nature of the cages, or en- 
closures, which the captive animal is to occupy, since 
Dr. Mitchell shows that a system of combining free 
access to open air with suitable dry shelters of small 
size offers the most ideal conditions for the health 
of captive animals. Strai^e to say, it is not animals 
from the tropics that suffer most from the London 
climate, but those from the Arctic, which seem to 
find a difficulty in altering the rhythm of their moults. 
Those from south temperate regions are even in a 
worse plight, since they have to face the fact that 
the conditions of winter and summer are reversed in 
the northern hemisphere. 

A remarkable suggestion of Dr. Mitchell’s is that 
animals from thickly populated cotintries are on the 
whole more difficult to keep alive in captivity than 
those from regions where men are less known. ^ This 
applies especially to British birds, and Dr. Mitchell 
suggests that their lower viability in captivity in 
England, as compared with that of their immediate 
allies from any other part of the world, is probably 
due to their intolerance of man, without which un- 
fortunately they would not have been able to main- 
tain their existence as wild creatures. 


NOTES. 

. The meeting of the All-India Malaria Committee of the 
Government of, India at Bombay in November last marks 
a revolution in Indian sanitation. For years past the 

a revolution in Indian sanitation. For years past the 

nothing but quinine prophylaxis against malaria, and have 
not encouraged, or have even discouraged, mosquito- 
reduction — alarmed, apparently, at what appeared at first 
sight to be the cost of the latter measure. Owing, how- 
ever, to constant discussions (in which Nature has taken 
a part), another spirit has now shown itself. The confer- 
ence passed a series of resolutions in which mosquito- 
reduction is at' last recommended for India— years after 
it has been' regularly employed elsewhere. ' This Ultimately 
means the formation of a genuine sanitary service for the 
whole of India on the lines recently suggested by Sir R. 
Ross, Colonel King, and Dr. Simpson in The Times, and 
with the enthusiastic medical services which the Govern- 
ment has at its command we may expect great results in 
time. The Indian Press deals at length with the matter, 
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and the Madras Mail remarks : “It is just fourteen years 
since Sir Ronald Ross, working in India — at Secundera- 
bad — discovered the method of transmission of the malaria 
parasite from man to man by the anopheline mosquito. 
Malaria causes more sickness and mortality than any other 
disease in India; yet, knowing all about its method of 
transmission for the last fourteen years, what has been 
done in the interval in the way of practical application of 
the knowledge furnished by Sir Ronald Ross ? Nothing I 
Verily, a prophet is without honour in his own country. 
There is hardly another country but has something to show 
—often most brilliant results. Now that the admission has 
been made that India has hitherto been on the wrong 
track, we again express the hope that something of a 
practical nature will shortly be done to mitigate the 
ravages of malaria in this country.” 

Mr. George R. M. Murray, F.R.S., who died at Stone- 
haven on December i6, at fifty-three years of age, joined 
the Department of Botany of the British Museum in 1876, 
after having spent some time in de Bary*s laboratory at 
Strassburg. He thus started his work at the museum 
well equipped for the study of the fungi. Murray 
approached with characteristic enthusiasm the task assigned 
to him by his chief, Mr. Carruthers, of building up the 
cryptogamic herbarium. There in the great collections, 
especially of fungi and algae, lies the chief record of his 
work for nearly thirty years. His earlier work was on the 
fungi, but later he turned to the algae, and in association 
with younger workers whom he had attracted to the 
museum, published a series of papers on the structure and 
affinities of certain genera. A number of these papers were 
brought together in the “ Phycological Memoirs,” which 
he edited (x89a-5). In 1895 published his “ Introduc- 
tion to the Study of Seaweeds,” and in the same year he 
succeeded Mr. Carruthers as keeper of the Department of 
Botany. He next turned his attention to marine plankton, 
and accumulated a large amount of material, much of 
which he collected himself on various excursions on or 
across the Atlantic. He embarked on this new work with 
his usual energy and enthusiasm, but his scientific career 
was abruptly ended by a breakdown in health that necessi- 
tated his retirement. Murray’s work was not limited to 
official duties. As a young man he was known as an 
able teacher and lecturer. He was for some time lecturer 
in botany at St. George’s Hospital, and later at the Royal 
Veterinary College; and in conjunction with A. W. 
Bennett he brought out a text-book on cryptogamic botany. 
He was secretary to a committee which organised useful 
work of botanical exploration in the West Indies, and for 
some sessions he worked hard for his section at the British 
Association meetings. Until his health failed he was a 
keen supporter of the Linnean Society, serving on the 
council almost continuously from 1883 to xgoo. He was 
elected into the Royal Society in 1897;- 

Thb Board of Trade has been informed that the twelfth 
International Navigation Congress will be opened at Phila- 
delphia on May 23, 1912, under the patronage of President 
Taft. Further particulars, including the conditions under 
which persons or corporations may participate in the con- 
gress, can be obtained from Lieut.-Colonel Sandford, 
general secretary of the congress, The Bourse, Room 344, 
Philadelphia, P.A. (U.S.A.). 

• The death is announced, in his fifty-second year, of Mr. 
James Aitchison, who founded the business of Messrs. 
Aitchispn and Co., opticians, about a quarter of a century 
ago, and as one of the founders of the Optical Society did 
much to promote study and research among members of 
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th»' optical trade. An obituary notice in The Times points 
out that it was largely through his exertions that technical 
classes for opticians were formed at the Northampton Insti- 
riite, Clcrkenwell. Mr. Aitchisoii was one of the prime 
movers in calling the Optical Convention in 1905, and he 
was treasurer of the guarantee fund for the Optical Con- 
wiuion to be held next year. 

The death of Sir J. C. Inglis, the general manager of 
the Great Western Railway, occurred on December 19. 
From an obituary notice in The Times we learn that, as 
Migineer to the Cattewater Harbour Commissioners, he 
constructed the Mount Batten breakwater at Plymouth, 
and subsequently was responsible for the Princetown Rail- 
way, Newlyn Harbour, and the Bodmin Railway. He 
hi came a member of the council of the Institution of Civil 
Fngincers in 1897, elected president of the institu- 

tion in 1908, and again for a second term in the following 
vi-ar, one of his last official acts in that capacity being the 
-.laying of the foundation-stone of the new building in 
October of last year. He was a member of the Royal 
Commission on Canals and Inland Navigations. 

The Paris correspondent of The Times announces the 
death of three distinguished scientific men, namely. Prof. 
Lannolongue, M. Radnii, and Prof. P. Topinard. Prof. 
Lannelongue, who died on December 21, in his seventy- 
'iccond year, was appointed in 1884 to the chair of path- 
ology in the University of Paris, and later he exchanged 
this appointment for the professorship of clinical surgery. 
At the time of his death he was president of the Academy 
of Medicine, and was clccteid to the Academy of Sciences in 
1805. — Radau, who was seventy-seven years of age, 
was a member of the Bureau des Longitudes and of the 
.\cademy of Sciences. For many years he contributed 
articles on astronomy to the Revue des Deux Mondcs^ and 
he was the author of “ M^moires d ’Astronomic,” among 
nth^r works. — Prof. Paul Topinard, the distinguished 
French anthropologist, was born in 1830. From 1872 to 
1880 he was in charge of the collections of the .Anthropo- 
logical Society, and in 1876 was appointed professor at the 
School of Anthropology. 

The following lectures will be delivered at the Royal 
Sanitary Institute during January, 1912 : — “ Fresh Air,” 
Prof. H. R. Kenwood ; “ Problem of After-care of Sana- 
toria Patients,” Dr. T. D. Lister ; ” Employment of 
Patients in Sanatoria,” Mr. M. S. Paterson; ” Anti- 
tuherculosis Dispensaries,” Dr. D. J. Williamson ; ” Open- 
air Schools,” Prof. R. P. Williams. These lectures are 
arranged in connection with an exhibition illustrating the 
materials and methods of construction of economical forms 
of sanatori^i schools, hospitals, and other temporary build- 
ings, to be held in the museum during January. 

The jubilee an nuali meeting of the Yorkshire Naturalists’ 
Union was held at Heckmondwike, on December 16, at 
the place where fifty years ago the union had its birth. 
There were more than three hundred members present,, 
including delegates frum thirty-eight affiliated societies of 
the Y^^rkshire Naturalists’ Union. The presidential 
nddress/of Mr. Alfred Marker, F.R.S., on ” Petrology in 
^■orkshire,” was delivered. Mr. T. .Sheppard resigned his 
position as honorary secretary, and in view of his nine 
\ cars’ work in that position was elected an honorary life 
member of the union. Mr. W. Cash was similarly 
honoured. Mr. J. W. Taylor, of Leeds, was elected presi- 
fk-nt for i()i2. The new secretaricjs are Dr. T. W, Wood- 
hrad, and Mr. W. .E. L. Wattam, Technical College, 
Huddersfield. The annual meeting for 1912 will be held 
iit Hull on December 14. 
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.\ VALUABLE Contribution to our knowledge of the ' use 
of iron in early Egyptian times has been made by a dis- 
covery during the excavation of the prc-dynastic cemetery 
of El Gerzeh, about forty miles south of Cairo, reported 
in the December issue of Man, Here, in an undisturbed 
tomb, a set of iron beads, associated with others of gold, 
carnelian, and agate, was found on^a corpse. Prof. W. 
Gowland reports that they consist of hydrated ferric oxide, 
none of the original iron having escaped oxidation. 

The part played by the Jews in the preservation and 
revival of learning during the Middle Ages is the subject 
of a scholarly pamphlet by Dr. M. I. Schlcidcn. Agri- 
culture, the greater industries, such as silk-growing, dye- 
ing, and weaving, were all encouraged by them. 'The 
writer claims that they left no branch of science and 
learning untouched, and at the close of the Middle Ages 
handed on the results of their labours to the races which 
were now rising to a sense of their responsibilities. The 
value of the pamphlet is enhanced by full references to the 
literature of the question. y 

Is the seventh Bulletin of the Archajological Survey of 
Nubia, the exploration gradually extends southwards. 
While the early pre-dynastic and middle periods are un- 
represented, the number of early dynastic graves shows 
little signs of diminution, and their contents arc actually 
richer, indicating the centre of an early dynastic culture 
of a Nubian' type, characterised by remarkable local types 
of pottery, copper implements, gold work, and stone work 
typical of Egypt in the latest pre-dynastic period or in 
th(! first dynasty. The crania collected have been sent to 
this country for examination by Prof. Elliot .Smith, but, so 
far as the material has been examined, it indicates early 
negro immigration with a possible admixture of other 

I racial elements. 

In the first part of vol. v. of the Journal of the Gypsy 
Lore Society several correspondents contribute accounts of 
the funeral rites of a well-known member of the tribe, 
Isaac Heron, who died last year at Sutton-on-Trent. 
Gypsy rites of interment have perhaps never been more 
carefully examined than in this valuable contribution. The 
corpse was buried in an oak coffin large enough to admit 
the body, which was dressed in stockings, pants, and a 
white linen shirt, and covered with a white shroud. 
Under the corp.se his overcoat, lounge coat, waistcoat, and 
trousers, all of which were turned inside out, were laid. 
Some money and jewellery, the amount of which was not 
disclosed, were placed in the pockets of the dead man. 
After the funeral, which was performed in a Christian 
cemetery, his van was dismantled. The wheels, shafts, 
harness, and horse nosebag were placed inside, the contents 
were soaked in paraffin, and the conveyance was burnt. 
.Among other peculiar features of the rfte, the hands of 
the dead man were laid close to his sides, and a candle. 

I was kept burning from the time of death until the body 
was removed. 

Three papers in the second part of Sitber, Naturhist. 
Verein d. preus, Rheinlande u, Westfalens are devoted to 
the fauna of Lake Laacher (Laacher See), near Ander- 
nach, Messrs. R. Schauss, C. Rottgen, and O. le Roi 
dealing respectively with the crustaceans, the beetles, and 
the molluscs. 

In the report for 1911, the committee of the Bristol 
Museum and Art Gallery records the debt of gratitude owed 
by the city to the late Lord W’interstoke, by whom the 
Art Gallery and a considerable proportion of its contents 
wen^ presented. When this gallery was opened in 1905 it 
contained very few pictures, * whereas the value of those 
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nov» exhibited is estimated at 42,000/. In recording the I 
loan of a collection of big-game heads from British East j 
Africa, tlip compiler of the report includes in the list the 
white-tailed gnu and the blesbok, both of which are 
exclusively southern species. Possibly the first name may 
be a mistake for the white-bearded gnu, but it is dilTicult 
to guess what species has been mistaken for the blesbok. 

In the Proceedings of the Zoological Society for 1902 I 
Mr. R. Shelford recorded the mimicry of wasps belonging 
to two distinct genera by I?ornean longicorn beetles of the 
genus Nothopeus, the imitation extending not only to form 
and colouring, but likewise to habits, and being so close 
that native collectors could with difllculty be induced to 
catch the beetles. A third instance of such mimicry has 
been described in West Africa in the case of a beetle allied 
to Nothopeus, the mimicked wasp being a fossorial species. 
I'o these instances Mr. C. Ritsema (Notes Leyden Mus., 
vol. xxxiv., part i.) adds a fourth, in which the widely 
spread AT. hemipterus imitates in Nias Island the fossorial 
wasp Macromeris splendida^ both insects being black with 
;i pronounced metallic-blue sheen, especially on the wings. 
'I'he author suggests that (*ach of the eight species of 
Nothopeus mimics a wasp. 

1\ 1S82 Sir R. Owen described the remains of a turtle 
froni the Cretaceous of Queensland as the type of a new 
genus and species under the name of Noiochelys cosiala, 
rh»* g/‘neric name being subsequently changed, on account 
of ]»reoccupation, to Nolochelone. Until quite recently 
nothing more has been known of this reptile ; but in No. JO 
of tlie Annals of the Queensland Museum Mr. C. W. 
<le Vis provisionally refers to it two imperfect skulls from, 
pr»‘sumably, the same horizon in another part of the 
country. The larger and less imperfect of these indicates 
a turtk? apparently nearly allied to existing forms, the 
symphysis of the lower jaw being short, and thereby 
indicating that the suggested affinity with the Eocene 
Lytoloma (Cat. Foss. Rept. Brit. Mus., part iii.) is 
invalid. In describing the second specimen, which he re- 
gards as an immature skull, Mr. de Vis states that “ the 
sclerotic! plates are in place,” thereby unconsciously show- 
ing, if the identification bo correct, that it is not chelonian 
ai all. Moreover, the tooth-like projections on the 
margins of the jaw described as “ pseudodonts ” appear 
from the figure to be true teeth, recalling those of mosa- 
saurians. Whatever may be the nature of this problem- , 
atical specimen, it certainly does not justify the assertion | 
that Notochelone is a generalised type which cannot be 
included in any existing family. 

Dr. C. Gorini, writing in the Atti dei Lincei, xxi. (2), 6, 
describes some interesting observations on the microbiology 
of cheese. It appears that certain acidopresamigenous and 
;u idc^proieolytic bacteria an* capable of existing at such low 
temperatures as 10® to 50® C., and thus the ripening of 
cheese can take place during winter storage. Moreover, 
the enzymes of these bacteria continue to act at even lower 
temperatures. 

A SHORT flora of Cambridge forms the subject of part iii., 
vol. xvi., of the Cambridge Philosophical Society’s Proceed- 
ings, the author being Mr. A. H. Evans, of Clare College. 

It is prefaced by a short historical account of the chief 
Cambridgeshire botanists. Unlike Babington, the author 
classifies the districts of the county according to their geo- 
logical formation. In addition to phanerogams, ferns, and 
Characeae, the flora contains lists of mosses and lichens by 
the Rev. P. G. M. Rhodes ; alga;, including diatoms, by 
Dr. G. S. West ; and fungi, by Mr. F. T. Brooks. 
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We have rcreived the current number of the National 
Poultry Organisation Society, which deals with several 
minor but important problems in connection with the 
poultry industry, especially with the cooperative aspects, 
which it aims at fostering. The value of our imports of 
eggs and poultry continues to increase, and during the first 
eight months of this year amounted to nearly 4J million 
pounds sterling, nearly half of which came from Denmark. 

Only a short time ago we h.ad to chronicle the founda- 
tion by the Americans in the Philippines of an agricultural 
college and a journal. The Philippine Agriculturalist and 
Forester. The first numbers contained articles of local 
interest only, but No. 5, now to hand, already contains 
a very presentable investigation into the effects of some 
stimulants upon rice. The additions to .soil cultures of 
sin.nll quantities of borax, manganese sulphate, mercury 
chloride, ferrous sulphate, nickel sulphate, zinc sulphate, 
.and aluminium sulphate produced favourable effects, whilst 
copper sulphate was harmful. 

Three years ago the Behar Planters’ Association ap- 
pointed an expert to conduct experiments for the purpose 
of ascertaining whether flax could be profitably grown and 
manufactured on Indian estates, the buildings and vats of 
which could be utilised for retting and scutching. A report 
has now been issued showing the financial returns during 
the past season, and thus putting the planters in a position 
to judge* whether the new crop is as profitable as indigo. 
The quality of the flax is satisfactory, good prices being 
also obtained for the seed. The report forms Bulletin 25 
of the .Agricultural Research Institute, Pusa. 

The current number of The Agricultural Journal of the 
Union of South Africa contains the unpleasant news that 
the much-dreaded San Jos^ scale, Aspidiotus pcrniciosus, 
Comstock, has found its way into the Transvaal. The 
discovery was made by Mr. J. W. Moore, of Potchef- 
stroom, in working up a collection, and steps were at once 
taken to exterminate the pest. In the same journal an 
account is given of a new and very promising breed of 
maize picked out from a crop of Hickory King that had 
grown alongside Virginia horsetooth. Hitherto the yield 
has proved exceedingly good. 

Among the sclerophyllous woodlands recognised by Dr. 
Schimper as a feature of tho.se regions situated in the 
warm temperate zone where the rainfall coincides with 
winter is the chaparral, or dwarf forest of southern Cali- 
fornia. An account of this formation by Mr. F. G. 
Plummer, published by the United States Department of 
Agriculture as Bulletin 85 of the Forest Service, indicates 
that it is a truly natural type, occurring between the alti- 
tudes of sea -level and 8000 feet, and confined to the littoral 
district from Monterey to San Diego. True chaparral 
consists primarily of dwarf trees — not shrubs — stunted by 
reason of an insufficient rainfall.* It is economically 
j important as a ground cover for the watershed whence the 
I water supply is obtained for irrigation and municipal pur- 
poses. About forty different species of trees arc combined 
in the formation ; the most desirable are those which pro- 
duce good shade, are not inflammable and make vigorous 
growth, such as Rhus laurinut Primus ilicifoliaf Hclero- 
meles arhuHfolia, and species of Quercus ; less desirable, 
but dominant are species of Adenostoma and Ceanothus. 

The fifteenth volume of Transactions of the Leicester 
Literary and Philosophical Society, 1911, has a paper by 
Mr. H. Quilter suggesting an explanation of the presence 
of Samhucus Ehulus, the dwarf elder, or Danewort, in 
Leicestershire, and perhaps in Great Britain generally. It 
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is usually regarded as an introduced plant, and popularly 
supposed to have been brought by the Danes. The seven 
localities where it is recorded* contain Roman remains. 
Anglo-Saxon medicinal books, deriving from Roman 
sources, mention the shrub under the names Low-wyrt and 
Weal-wyrt, the latter term implying that it was a denizen. 
The name Danewort does not occur until 1538. Mr. S. B. 
Bratley has some interesting notes on micrococci from 
diseased larvae. Among other evidences of the work being 
done by the society in the popularisation of science is a 
good lecture on trees by Mrs. C. D. Nuttall. This con- 
tains a useful sketch of afforestation problems, and an 
interesting reference to the work of the Midland Re- 
afforestation Association. Successful experiments have 
been made in raising plantations of trees on the waste coal 
surfaces and pit mounds of the Black Country. Some 
trees are growing well in pure coal-dust. The poplar, 
willow, ash, sycamore, and Wych elm do best. Oaks and 
conifers take less kindly to the peculiar atmosphere and 
'-soil. This is an interesting undertaking. 

About three years ago the attention of the Royal Dublin 
Society was directed to the occurrence of considerable 
deposits of modern marine shells west of Mallaranny, in 
Co. Mayo, at heights of from 100 to 800 feet above sea- 
level. Mr. J. de W. Hinch (Irish Naturalist, 1911, p. 189) 
has now cleared up any doubts regarding their origin, by 
showing that the common limpet is by far the most 
prevalent form in these deposits; that the other species 
present are all edible ; and that traces of fire occur on the 
sites where they occur. Mr, Hinch concludes : — The 
deposit is certainly not a raised beach, nor a Glacial 
deposit. In my opinion it is a rock shelter of prehistoric 
times.*’ The modern talus has in places grown over and 
entombed a large number of the shells. 

Mr. J. M. Clarke has published in a separate form his 
** Observations on the Magdalen Islands ” (New York 
State Museum Bulletin 149, 1911). These islands lie in 
the Gulf of St. Lawrence, north-east of Prince Edward 
Island, and are quaintly described as ** sea-wracked 
[racked?] remnants of continental land.” They are 
occupied by about 7000 persons, chiefly of French origin. 
A new term is introduced (p. 12), the ” demoiselle hills ; 
rounded, symmetrical, beehive-shaped elevations with 
grassy surfaces and separated by shallow or deep cauldron- 
like depressions.” It appears that this term refers to what 
may be styled, on the same grounds, mammillations ; the 
form, as we know in Jura, has always appealed thus to 
navigators. Mr. J. W. Beede describes and illustrates the 
Lower Carboniferous fossils from the islands, including 
several new species of I^roductus. 

The Bulletin of St. Louis University, vol. vii.. No. 5, 
treats of seismology. At this university a Wiechert 80 kg. 
horizontal seismogra||| has been established. The records 
are made on a surface of smoked paper. From January 
to June, 1908, 19 disturbances were noted. Du^g the 
same period, but with apparatus which records photo- 
graphically, we see that 5a earthquakes were noted at 
Victoria, B.C., 47 at Toronto, z6o at Hambprgh, and 
108 at Stonyhurst. All these observations have been 
«'orroborated by records obtained at other stations, and are 
tiierefore known to represent earthquakes which have dis- 
turbed very large areas. Fifteen colleges in the United 
States and one in Canada have been equipped with instru- 
ments similar to the type adopted at St. Louis. 

To The Monthly Weather Review for May, published by 
the U.S, Weather Bureau, Dr. Cf. L. Fassig contributes 
an interesting article oq ” The Trade Winds in Porto 
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Rico,” based on hourly observations for ten to twelve years 
at San Juan. The island lies wholly within the zone of 
the northeast trades, and the tables show a prevailing 
wind-direction from north-east to south-east during 77 per 
cent, of the entire year, or an aggregate of 281 days, and 
from south during 14 per cent., or 51 days. In the 
diurnal period, from about qh. a.m. to loh. p.m., the pre- 
vailing direction is from the east for the entire year, and 
from loh. p.m. to qh. a.m. from the south-east. The 
night winds, being lighter, vary somewhat more than those 
of the day. The average hourly wind-velocity for the year 
is about II miles; the minimum, 6 miles, occurs at sun- 
rise, and the maximum, 16 miles, at about ah. p.m. 
Judging from the movements of the clouds, the average 
depth of the trade-wind current probably does not exceed 
10,000 feet; the lower clouds are wholly within the trade- 
wind drift. The changes in temperature due to change in 
the direction of the wind are, as a rule, very small. 

In a paper on the analytical basis of non-Euclidean 
geometry (American Journal of Mathematics, xxxiii., 3) 
Dr. W. H. Young, F.R.S., makes the following suggestive 
remarks ” There is, it seems to me, a tendency at the 
present time to throw dust in the eyes of the mathematical 
public, or rather of the schoolboy public, in respect of the 
i step taken which corresponds to Euclid’s eleventh axiom. 

To efforts, now recognised by all mathematicians to be 
I abortive, towards proving the eleventh axiom have 
succeeded treatments of the subject-matter of Euclid for 
future engineers and others which seem to gloze over the 
difficulty this axiom involves. I have recently proposed ” 
(Quarterly Journal, 1910, pp. 353-63) ” to emphasise the 
empirical character of the axiom by giving it a form which 
challenges attention, a forni, moreover, having the double 
advantage that it relates to bounded space, and can be 
experimentally verified by the dullest schoolboy, even by 
one to whom the ideas of an angle represents an incom- 
pletely solved difficulty. If, on the other hand, we leave 
the region of school books, we find for the most part an 
air of unreality and half-heartedness in the treatment of 
the subject.” In his present paper Dr. Young shows how 
the refinements of modern analysis give a consistent account 
of the three geometries which arise out of the alternatives 
for the eleventh axiom. 

[ Messrs. Burroughs, Wellcome anu Co. have sent us 
* a copy of the ” Wellcome ” Photographic Exposure Record 
and Diary for the year 1912. This, as many of our 
photographic readers are aware^ ' consists of a very neat, 
nicely and strongly got-up pocket-book, and contains the 
essence of photographic informatipn - in tabloid form. In 
it are given the directions and observations on such matters 
as exposure, development, intensificatiopi and the other 
procedures which go to the making of pictures. The in- 
formation is very general, and the user of any plate cvr 
camera will fincj, it equally serviceable. Instructions and* 
explanations are given with regard to such topdes as 
factorial and time development, machine, tank or stand 
development, the oil-pigment process, contact printing by 
artificial light, colour photography, &c. All the figures and 
factors, based upon actual experiment, have been worked 
out for all the "principal films and plates^ and arr collected 
in a neat, convenient form. By the ingenious exposure 
calculator attached to the cover, correct exposures under 
all circumstances can be easily secured. In addition to all 
this photographic information, there are pages for diary 
and exposure notes, so that tl|p book serves as a pocket- 
book as well as a work of reference. It shoultf be noted 
that three separate editions t)! the pocket-book are . pub- 
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lished, specially adapted for the northern hemisphere and 
tropics, the southern hemisphere and tropics, and the 
United States. Those who have not yet taken advantage 
of the valuable aid . this pocket-book is when travelling 
about the world, or even staying at home, should make 
the experiment now and use one. The writer Has for 
several years always possessed himself of a copy, and while 
he has had the occasion to employ all the three editions, 
he has found them most valuable in making the exposures, 
in recording the data, and in many other useful ways. 

Some novel conclusions in reference to the osmotic 
pressure of colloids are given by Messrs. Moore, Roaf, and 
Webster in the October issue of The Biochemical Journal, 
in a paper on the os^tic pressure of casein in alkaline 
solutions. It has sometimes been suggested that the 
osmotic pressure of such substances is duex^to the presence 
in them of small quantities of ash. But it is found experi- 
mentally that alkali moves against the osmotic pressure to 
the same side of the membrane as the colloid^ with which 
it enters into combination. The authors conclude that the 
supposed impermeability of the membrane to ions is 
fictitious, and that its function is merely to hold together 
the colloidal aggregates by which the crystalloid is 
attracted and made to traverse the membrane. The thirst 
of the casein for alkali illustrates the manner in which 
the colloids of living cells can extract and concentrate 
crystalloids for their purposes from infinitesimally low 
amounts in the fluids bathing them, such, for example, 
as bone formation from the excessively low concentration 
of calcium ion in the blood, the formation of calcareous 
and siliceous shells in fresh-water and marine organisms, 
and many similar cases. Such concentrations arise from 
afllnilics of a molecular type Ultwcen colloids and crystal- 
loids, which vary from time to time, so causing periods of 
uptake and deposition in a rhythmic manner. 

The Patent Office Library is well known to all scientific 
workers in London. The liberal yet careful manner in 
which additions are made to the library, the wide range 
of scientific periodicals and journals, and the fact that 
it is available from 10 a.m. to 10 p.m., places the lil^rary 
in a unique position in London. The bookshelves are open 
to the visitors, a much appreciated privilege, but one re- 
quiring an intimate knowledge of the system of classifica- 
tion adopted if the time of the visitor and officials is not 
to be wasted. The new series of subject lists now being 
issued, while preserving the same form and general 
arrangement as the former one, is arranged so that the 
headings contain certain marks indicating the location of 
classes of books in the library. The most recent subject 
list in the new series deals with works, on peat; destructive 
distillation, artificial lighting, mineral oils and waxes, gas 
lighting, and acetylene. It forms a pamphlet of 104 pages, 
and is obtainable at the Patent Office for 6d. 

The causes of variations in the mii^al oils of tile 
United States and other countries have gmn rise to many 
investigations and discussions. Not only do these differ- 
ences exist in oils found in separate regions, but there are 
extreme variations in many oils occurring in adjacent 
localities. It is a plausible hypothesis that the transport of 
the oil from the lower strata may have been effected, or at 
least assisted, by capillary action, and during the passage 
upwards a fractionation of the oil will take place. Day 
showed that the unsaturated hydrocarbons are less diffusible 
than the paraffin hydrocarbons, and Gilpin and Cram con- 
firmed and extended this ^view by showing that when 
petroleum' is allowed to diffuse through tubes packed with 
Fuller’s earth, the unsaturated hydrocarbons collect in ^e 
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earth, of lower sections of the tubes, while the paraffins 
tend to accumu^te in the lightest fraction at the top of the 
tube. Similar experiments have been made by other 
observers. Additional evidence is given in Bulletin 475 of 
the United States Geological Survey, on “ The Diffusion 
of Crude Petroleum through Fuller’s Earth, with Notes on 
its Geologic Significance,’’ by J. Elliot Gilpin and Oscar 
E. Bransky. They show that when mixtures of benzene 
and a paraffin oil are allowed to diffuse upward through 
a tube packed with Fuller’s earth, the benzene tends to 
collect in the lower sections, and the paraffin oil in the 
upper, sections of the tube. Crude petroleum under similar 
conditions also undergoes a fractionation, and repeated 
i fractionation showed that there is a tendency to the pro- 
duction of mixtures which will finally pass through the 
earth unaltered. Fuller’s earth tends to retain the un- 
saturated hydrocarbqns and sulphur compounds in 
petroleum, thus exercising a selective action upon the oil. 

We have received a reprint from the Rivista di Fisica 
Matematica e Scienee Naturali, Pavia, of' a suggestive 
memoir by Prof. P. PaJladino entitled “ Les Composes 
Chimiques dans I’Espace,” in which some novel ideas as 
to the constitution of matter are put forward. The basis 
of the hypothesis is stated to be essentially “ the unity of 
matter and its possible groupings,” and the author believes 
he has arrived at the form and relative dimensions of the 
atomic groupings of the unit of matter, or ” quantities of 
combination,” of the chemical elements. The memoir is 
j illustrated by seventy-two geometrical figures representing 
the structure of the atoms and molecules of the principal 
elements and their compounds, and the text is interspersed 
with numerous graphic symbols, which act as a convenient 
notation to represent these various geometrical shapes of 
the elementary atoms and the molecules of their com- 
pounds. Definite shape is attributed to the unit of matter, 
namely, that of a tetrahedron; thus, for instance, the 
atoms of oxygen and of phosphorus are supposed to be 
built up of five tetrahedra, while those of hydrogen are 
composed of five pblytetrahedra, each in turn composed of 
five smaller tetrahedra. The unit tetrahedron is supposed 
to be, in turn, composed of a number of electrons. The 
tetrahedra may be arranged in either a closed or an open 
manner in many cases, such as in those of oxygen and 
phosphorus, the difference of structure accounting for the 
existence of two fo^ms of the same element, the less stable 

f 

form (such as yellow phosphorus) corresponding to the open 
arrangement, and the more stable (red phosphorus, for 
example) to the closed assemblage. Prof. Palladino traces 
numerous chemical reactions and physical relationships to 
the forms which he thus attributes to the elementary atoms 
and the molecules of their compounds, and the whole 
memoir is both ingenious and highly suggestive. 

A SECOND edition of Dr. Arnold Berliner’s ” Lehrbuch 
der Experimentalphysik in clementaAr Darstellun|‘ ” has 
been published by Mr. Gustav Fischer, of Jena. The first 
edition of the work was reviewed in the issue of Nature 
I for August 4, 1904 (vol. Ixxiv., p. 317). 

Under the title ” Abhandlungen fiber Diaijrse (Kolloide),” 
three of Thomae Graham’s papers have been Issued as 
No. 179 of Ostwald’s Klassiker der Exacien Wissen* 
schaften. The translation has been made by E. Jordis, 
who has also added a biography and bibliography, together 
with a series of critical notes. 

Erratum , — In the summary of Dr. Tutton’s Cantor 
lectures on ” Rock Crystal,” given in Nature of 
December 31 , a line of type was unfortunately omitted. 
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After line 20 from the bottom of column 2 on p. 264, ending 
with the words “ known as/* and before the next printed 
line beginning “ twins,” there should have appeared a line 
reading “ amethyst. There are two well-marked kinds of 
quartz Also the adjacent Fig, 14 should be vertically 
inverted. 

OVR ASTROliOmCAL COLUMN. 

SniAUMASSE s Comet, 1911b. — M.M. Fayet and Schau- 
masse publish a set of elements and an ephem<M*is for 
comet 191 i/i in No. 4542 of the Astrotiomisthe Nachrichtcu. 
'I'he ephcineris gives the positions of the comet to the end 
of March, 1912, and shows that the object should attain its 
greatest apparent brightne.ss about the beginning of 
February, when it should be of about the tenth magnitude ; 
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This path lies through the southern parts of Serpens and 
i lercules, then through Ophiuchus and Aquila ; the comet 
will pass about 3° north of .Altair on March 9, 1912, and 
will remain a morning object throughout. 

Brooks's C'omet, 1910'. Prof. Millosevich publishes an 
fphemHris, extending to March 3, for comet 1911c in No. 
4542 of the Asironomischc Sachrichten, The comet is now 
too far south for ohs(Tvation in our latitude, but was 
observed by Dr. Ristenpart at .Santiago on December 9 ; 
its magnitude then was 7-5, and the observed position gave 
corrections of and 4-3 0' to the ephemeris position. 

In th»* same journal Dr. H. K. T.au records the magni- 
tude observations made at the 'IVeptow Observatory during 
the period .\ugust 26 to October 10. Comparing the 
observed with the calculated magnitudes, he finds that the 
former fit better than i/r*A^ ; there is also a sugges- 

tion of a periodic oscillation in the observed magnitudes. 
Other magnitude observations are given, and Father 
Iniguez also gives the wave-lengths of the lines observed 
photographically and visually in the spectrum of the comet. 

OnsKRVATioNs OF Mars. — A telegram from M. Antoniadi 
to the Astronomischfi Smhrichlcn (No. 4542) states that 
the large telescope at Meudon revealed, on December 6, 
a singular brown spot to the areographic west of Argyre. 
On November 14 the same observer and M. Boshir were 
struck by the decided citron hue of the planet *s surface, 
even the polar snows appearing yellowish. On December 
4 and 6 the Solis Lacus region was seen, under good con- 
ditions, to be as it was in 1909, but the ” lake ” itself 
was more intense. It was on the second date that the 
large brown spot was .seen situated in the western part 
of the M. Krylhramm. Such a spot, although much 
weaker an^ uncertain, has been seen during previous 
oppositions, but never so plainly as now ; it is about 600 
kilometres long, and its coloration is entirely different from 
that of any other feature on the planet. 

liiE Total Sol.ar Kci.ifse of April 17, 1912. — In a 
paper read before the British Astronomical Association, and 
published in the current Journal (vol. xxii.. No. 2), Mr. 
G. F. Chambers gives a number of interesting particulars 
h^* has collected concerning possible facilities for seeing the 
toial solar eclipse of April 17, 1912. According to the 
different almanacs, maximum duration, which occurs in 
Portugal, vvill be from o-fis. to 8-os., the former being giv 
by The Nautical Almanac, the latter by the Berliner Jahr~ 
buck; the Connaisiance des Temps gives 6-3 seconds. Mr. 
Cham^rs gives the times of sailing of ships to various 
ports in the peninsula, particulars as to methods of reach- 
ing. and accommodation in, the towns near to the eclipse 
path, and some idea of. the cost. From figures supplied by 
Father Inigiiez, the meteorological conditions at the 
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Spanish stations would probably be unfavourable ; and, on 
the whole, Ovar in Portugal, about eighteen miles south 
of Oporto, seems to promise the be.st chance of seeing the 
transitory phenomena. A party is being organised by Mr. 
Chambers, and intending participants should communicate 
with him. 

Pl.\netary Atmospheres. — An interesting study of the 
production, the. effects, and the disappearance of the atmo- 
spheres of planets is published by Prof. Arrhenius in the 
Publications dc la Soci(^te dc Chhnie Physique. Starting 
with each planet as a separated portion of the solar nebula, 
the author traces out the general method when’by the 
metals, the hydrocarbons, &c., would become solidified parts 
of the planet’s crust, and then shows how this would 
opcrat(‘ in the castj of the earth. Carbonic acid would be 
the most resistant impurity of the atmosphere, and under 
the action of plant life and light ^ would become decom- 
posed. With less COn the radiation would increase and 
the temperature^ of the earth’s crust would decrease. 
Volcanic action would then interfere by producing more 
COj, and so an oscillation of temperature and climate 
would ensue. Prof. Arrhenius is unable to accept the long- 
period rotation of Venus, and describe.s a development on 
that planet which will be richer and more bri(‘f than it has 
be(*n on the earth. Turning to Mars, he likens the condi- 
tions there to those obtaining in certain desert districts, 
e.g. parts of Persia, only tlic temperature is some 30'’ 
below zero according to him. The Martian “ lakes ’* .in* 
analogous to the semi-.solid khevirs found in Pe?-sia, and 
Prof. Arrhenius shows how the. colours and the changes on 
Mars can be fitted with terrestrial equival(*nts of this 
type. 

INTERNATIONAL SOLAR RESEARCH.^ 
*^111' interesting volume referred to bedow give.s evidence 
^ of so much progress since the last meeting of the 
Solar Union at Meudon in 1907 that it is not possible in 
a limited notice to do morejthan mention some of the chief 
contents. 

After giving a list of members of the scienlilic bodies 
constituting the union, and the names of thos-e who attended 
the fourth conference at Mount Wilson, the minutes of 
each of the four meetings held on August 31, September i 
and 2, 1910, are given verbatim. At the first meeting, with 
Prof. E. C, Pickering in the chair, Dr. G. E. Hale gave a 
lengthy address on the recent developments of solar investi- 
gation. The preparation of the new sunspot map has been 
delayed by the ncce.ssity of arranging for spectra of greater 
dispersion to allow of the proper analysis of the Z(‘eman 
effect in spot spectra. It was decided that the scale should 
be not less than 5 mm. to lA the separate sections not 
exceeding 60 cm. in length. In the progress of work on 
compari.sons between centre and limb, solar chromosphere 
and other allied problems, the question of the Tertiary 
standards is important, and it is proposed to undertake 
their determination in the near future. Dr. Hale also gave 
a very lucid description of the details of the new large 
tower telescope and spectrograph. Certain changes de- 
tected in the spectra of sunspots were outlined, the differ- 
ences found being dife to the varying strengths of magnetic 
field in the spot vortices, giving different separation of the 
components. An Important statement is that the record of 
eruptive phenomena can be carried on with Ho better than 
with the calcium lines, and these eruptive phenomena 
are likely to be'^associated with magnetic storms qn the 
earth. 

A number of important resolution.s by the Wave-length 
Committee were adopted, from which it is apparent that 
there is a good prospect of spcctroscopists being provided 
in the near future with a trustworthy table of wave-length 
standards showing all the lines of most of the known 
elements on a uniform system. These will bo referred to a 
number of “ secondary .standard ** iron lines which have 
been determined by Fabry, Eversheim, and Pfund. 

At the second sitting, Prof. W. W. Campbell in the chair, 
reports were presented dealing with solar radiation, spectra 
of sunspots, jgplipse observations, &c. From an exhaustive 

* “Tr.'insactions^ of the International Union for Cooperation in .Solar 
Research.” Vol. iii. (Fourth Conference). Pp. viii-f23i. (Manchester: 
University Press, iqii.) Price 7s. 6tf, net. 
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series of pyrheliomclric determinations at Washington (sea- 
level), Mt. Wilson (1800 metres), and Mt. Whitney (4420 
metres), Mr. Abbot concludes that the most trustworthy 
value of the “ solar constant ” is 1*95 calories per sq. cm. 
per minute. 

An important resolution was adopted providing that in 
future position angles round the sun*s limb should be 
measured from the north to the east. This is opposite to 
the procedure followed during the last forty years in Italy, 
but Prof. Ricco thought tliat the Soc. df‘gli Spettroscopisti 
Italiani would now be willing to agree to the change, in 
order that all observers should have the advantage of a 
uniform system. 

In the reports on sunspot spectra the concurrent result is 
that the various metallic lines are, on the whole, affected 
in a systematic manner, such that the arc-flame lines are 
strengthened, normal arc lines unaffected, and enhanced 
(spark) lines weakened in spots. Certain elements — 
vanadium, titanium, scandium, tS:c. — show greater tendency 
to strengthening than others. With regard to the question 
of variation, it is evident that at least during the period 
of five years about the last maximum, no decided changes 
have been evident in the general spot spectrum. With 
instruments of very large dispersion certain changes have 
been noticed which, as before mentioned, arc attributed to 
variations of intensity in the magnetic field of the spot 
vortex. Six observers have agreed to ^subdivide the region 
B- “F for the continuance of visual observations of special 
phenomena. 

The third session, presided over by Prof. E. B. Frost, 
was occupied with reports on the observations of solar 
rotation, work with the spectroheliograph, and an address 
by M. H. Ocslandrcs on the “ Motions and Forms of Solar 
V’.'ipours. ” 

The concluding sitting wa'^ mainly occupied with ques- 
tions of administration, the chief point of interest being the 
enthusiastic adoption of a motion to extend the scope of the 
union to include astrophysics. A committee was appointed 
to examine and report on the question of classification of 
stellar spectra. 

It was announced that in all probability a solar observa- 
torv would bo established in Japan in the near future. 

'J'he next meeting of the Solar Union will be hell in Bonn 
in 1013. Charles P. Butler. 


THE ORIGIN OF MAMMALS, 

A N outstanding feature of the zoological section at the 

Portsmouth meeting of the British Association was 
an (‘xcclU'nt discussion on ih<^ above subject, in opening 
which I’rof. G. Elliot Smith laid special stress on the 
influence exerted by the evolution of the brain in making 
mammals what they are and in supplying evidence show- 
ing whence they came. He pointed out that while all 
living marsupials are specialised in greater or less degree, 
so that no one of them can be looked upon as ancestral to 
the Eutheria, it must be admitted that the more highly 
specialised Eutheria must have passed, in the course of 
their phylogeny, through a stage not very different from 
that represented by Perameles, and that therefore there 
was a metatherian stage in the ancestry of the Eutheria, 
The mode of development of the blastocyst and the presence 
ol a shell membrane, the arrangement of the hippocampal 
formation and cerebral commissure, and many other struc- 
tural features, indicate that in most respects the marsupials 
have retained, in far greater measure than the Eutheria, 
the features distinctive of their common ancestor. Turn- 
ing to the monotremes, not only is the skin and its hairy 
ttnd glandular epithelium typically mammalian, but also 
the alimentary canal and liver, the diaphragm, the audi- 
tory ossicles and their mode of development, and the organ 
of Jacobson ; in the brain the complex specialisation of 
the hippocampal formation and its curious fascia dentata 

peculiarly distinctive of Mammalia — is carried to a 
degree of differentiation at least as great as in other 
mammals ; the characteristically mammalian neopallium 
IS present,^ and emits a system of projection fibres form- 
ing pyramidal and ccrebro-pontine connections, as in other 
mammals. 

1 hese and other facts demonstrate the kinship of mono- 
tremes to other mammals, and establish the monophyletic 
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derivation of the Mammalia. But living mongtremes are 
separated by a wide interval from Meta- and Eutheria. At 
a very early stage in the history of Mammalia, soon after 
the acquisition of skin, hair, milk glands, and the appear- 
ance of the typical hippocampus and neopallium, the 
Prototheria divided into two phyla, one of which retained 
the generalised features and the other specialised. From 
the former the common metatherian ancestors of all the 
Metathcria and Eutheria sprang by gradual transforma- 
tion ; from the latter were derived the living monotremes, 
which display a high degree of specialisation in associa- 
tion with the fixation of certain very primitive phases of 
mammalian structure, showing what the primitive 
mammal, just emerged from the reptilian stage, was like. 
All mammals have sprung from an oviparous prototherian 
stock, which, though vastly different from living mono- 
tremes, still deserved the name Prototheria ; and there is 
an overwhelming mass of evidence — anatomical, embryo- 
logical, and pala[2ontological — to prove that the mammalian 
phylum sprang from the Reptilia, although certain features 
— the occipital condyles, the mesenteric vessels, the epi- 
glottis, the mode of development of the heart, the nature 
of the skin and its sense organs, the auditory ossicles, and 
the early phases of the eutherian blastocyst — have been 
cited as arguments for an amphibian, in opposition to a 
reptilian, ancestry for mammals. But Hill has demon- 
strated the thoroughly sauropsidan derivation of the mam- 
malian mode of blastocyst formation, while Osborn, 
Broom, and others have shown that the bicondylar 
arrangement of the amphibian occipital bone has persisted 
in many extinct reptiles, and especially in the 'Ihcriodonts, 
which present such a remarkable series of mammalian 
resemblances in their skeletons. 

The process of differentiation of the mammalian hippo- 
campal formation becomes intelligible only when the pre- 
paratory phases, represented in the reptilian brain, are 
known. In the amphibian brain, on the contrary, the 
cortical formation has become so specialised, or perhaps 
so degenerate, in comparison with that of its forerunner — 
the Dipnoi — or its successor — the Reptilia — that it must 
be regarded as being off the path which led to the 
Mammalia. In spite of the certainty that the mammalian 
brain passed through a reptilian stage in its phylogeny, 
the brain of no living reptile fulfils the conditions required 
in the actual ancestor of the Pro-mammalia. The brain 
of Sphenodon represents a blending of primitive features 
with lacertilian and chclonian characters, but it inclines 
too decidedly to the Lacertilia to afford a type of the 
ancestral reptilian brain. The extinct Therapsida (in- 
cluding Cynodontia) present a blend of primitive reptilian 
and primitive mammalian features, many of the characters 
of the skull of Rhyncliocephalia, of the polyprotodont 
marsupials, and of the Insectivora being reproduced with 
surprising exactitude, as Watson has recently shown, and 
in the limbs prototherian peculiarities are often closely 
foreshadowed. If the actual ancestor be not discovered, 
the group of Cynodontia provides so many forms present- 
ing mammalian characters of skull and teeth, limbs and 
trunk, that it is no longer possible to refuse to recognise 
these extinct forms as the representatives of the order to 
which the ancestor of the Prototheria belonged. Prof. 
Elliot Smith held that the ancestor of the Mammalia was 
scaly and laid eggs provided with a large amount of 
yolk, to mention only two obvious points among the 
definitely reptilian characteristics of the Pro-mammalia, 
and repeated that there is an extinct group of reptiles — 
the Cynodontia — which includes representatives conforming 
in almost every detail of structure to what would be ex- 
pected in the near relatives of the earliest mammals, 
whereas there is no group of .Amphibia which fulfils these 
conditions. 

It seems impossible to derive either reptiles or mammals 
from the true Amphibia. In the course of evolution from 
the dipnoan stage the amphibian brain has in great 
measure lost precisely those features which were essential 
if it had to develop into the reptilian or mammalian con- 
dition. The features of the brain in Dipnoi so definitely 
foreshadow the conditions seen in the Reptilia that it is 
difficult to believe the Dipnoi can be far removed from the 
direct path leading to the Amniota ; but the dipnoan brain, 
in its general plan, though not in the histological detail of 
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its cortex, . is essentially amphibian. This fact, taken in 
conjunction with the palae^tological evidence, suggests 
that the stegocephalian braihWay liave bridged the interval 
between those of Dipnoi and Reptilia. Perhaps both 
Amphibia and Reptilia have been derived from Stego* 
cephalia. Recent research, especially on fossils from the 
Permian of Texas, has brought to light stegocephalians 
so closely resembling reptiles, and reptilian remains so 
stegocephalian, that there can no longer be any question 
as to the genetic relationship of the two groups. 

Prof. Elliot Smith remarked that it is unfortunate that 
nothing is known of the brain in the Cynodontia, for he 
thought that the transformation of its cortex must have 
played a leading part in the evolution of the Mammalia. 
Broom states that the South African Theriodonts from 
which mammals were derived became distinguished from 
their .^merican allies by the development of powerful limbs, 
and that ** it was the lengthened limb that gave the start 
to the mammals.” ” When the Therapsidan took to walk- 
ing with its feet underneath and its body off the ground 
it first became possible for it to become a warm-blooded 
animal. All the characters that distinguish a mammal 
from a reptile are the result of increased activity — the soft 
flexible skin with hair, the more freely movable jaws, the 
perfect four-chambered heart, and the warm blood.’* But 
Broom confesses his inability to explain how this fateful 
lengthening of the limbs was caused. Prof. Elliot Smith 
suggested that a realisation of the changes which took 
place in the brain in the transition from reptiles to 
mammals would seem to indicate an explanation of this 
and the acquisition of many other mammalian features. 

The development of a definite neopallium (the cerebral 
cortex feiistt itricio)^ the lengthening of the limbs, the 
increased activity, the f**eeing of the skin of Its mail-like 
coat of scales and conversion of it into a highly developed 
tactile organ — all these events occurred at about the same 
time, and had a reciprocal influence one upon the other. 

By the time the Reptilia were evolved the cerebral 
hemisphere had reached a stage of development which 
opened up vast possibilities of new developments. Though 
the cerebral cortex was still mainly olfactory in function, 
tactile, gustatory, visual, and perhaps auditory impulses 
were able* to make their entry into It; but it exercised 
little direct control over the movements of the body, which 
were still regulated by the midbrain. The possession of 
this potential receptive organ in the cortex for receiving 
tactile impressions and bringing them into relation with 
impressions from the other sense organs gave an added 
importance to tne tactile sensibility of the ridges of skin 
that intervened between the scales of the Hypotherian. 
Moreover, more precise movements of the limbs became 
possible, because more exact information was being pro- 
vided of the positions of the limbs by these tactile 
impressions. 

The enhanced importance of the skin as a tactile organ 
led to the atrophy of the scales, perhaps by a process of 
natural selection ; and the greater perfection of the 
tactile sensibility of the skin, and of its receiving 
and recording apparatus in the cortex, reacted mutu- 
ally one upon the other and gave birth to .^the heo- 
paliium. ^ It is not without significance that from its 
earliest appearance the neopallium performed the function 
of regulating “ skilled ” movements of the whole body, 
f.e. such actions as are possible only when there is a 
highly developed tactile information bureau to render nicely 
adjusted movements possible. Moreover, quickness and 
increased activity are made possible by the neopallium, 
because it was put into direct connection ah initio with all 
the motor nuclei in the whole central nervous system by 
the pyramidal tract (which developed pari passu with the 
evolut’on of the neopallium), and also with the cerebellum 
(by the simultaneous development of the pons), which 
enabled the creature to coordinate the muscular activities 
of its whole body to perform quick, accurately adjusted, 
and skilled movements. It is such developments as these 
that made the mammals what we know them to be, that 
give them their dominant ^position and their plasticity, or 
power of rapid adjustment to varying environment. 

It is only when suph skilled movements are possible that 
long limbs, capable of supporting the body, can become 
useful appendages. The fact that such limbs were making 
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their appearance in the Therapsida in Triassic times is 
tangible evidence of the birth of the neopallium in these 
pro-mammals. 

Prof. Arthur Keith, in maintaining that mammals arose 
not from reptiles, but from Amphibia, remarked that the 
divergence between his views and those of Prof. Elliot 
Smith was not really so great, as the question involved 
not the Amphibia and reptiles of the present, but extinct 
forms in regard to some of which it was difficult to say 
to which of these phyla they should be referred. The 
common stock from which reptiles, birds, and mammals 
had been derived possessed three characters : — (i) an egg 
giving rise during development to an amnion and allantois ; 
(2) the beginning of a cerebral cortex ; and (3) lungs filled 
and emptied by movementl of the body wall. Prof. Keith 
regarded this common ancestor as more amphibian than 
otherwise. He devoted special attention to the third 
character above named, and pointed out there was not in 
any living reptile a trace of a diaphragm, and that the 
lungs of reptiles were essentially different in structure 
from those of mammals, and/ further, the movements of 
the body wall were different in the two phyla, lie believed, 
that the evolution of a new type of respiration, in which 
the whole body wall became a means of expanding the 
body and filling the lungs, was a great step in advance, 
and he considered that this occurred in an amphibian stock 
not far removed frofl the Dipnoi, and conceived that there 
was a common type (amphibian) from which the three 
types of respiration — reptilian, avian, mammalian — had 
h(xn evolved. He also referred to the presence of His’s 
bundle, which is found only in the heart of mammals, and 
suggested that this arose in the Dipnoi, and was trans- 
mitted through an ancient amphibian. Prof. Keith thought 
that an early amphibian, arising near the beginning of the 
Permian, was the stock from which came the higher verte- 
brates. 

Dr. C. W. Andrews remarked that the agreement of 
the skeleton of Cynodonts with that of mammals is so 
rf^niarkable that it is impossible to believe it arcidental. 
Possibly in Middle Permian times lived some small animal 
of this group from which the mammals arose. The 
shoulder girdle, atlas, and lower jaw of some I'heriodonts 
representijil transitions from reptilian to mammalian condi- 
tions. The dentary became greatly enlarged, owing to the 
differentiation of the teeth, especially grinding teeth, ex- 
tended backwards, and acquired articulation with the 

squamosal, leaving the quadrate and articulare on the 

inner side. Some of the South African Therapsida pre- 
sent so close an approach to mammalian characters that it 
seems impossible to believe that the Mammalia can have 
arisen from any other group. 

Dr. Marett Tims pointed out that if the dentitions 
j of the monotremes and of the Metatheria and Eutheria 

I be considered, the monophyletic derivation of the 
mammals does not appear to be fully established. 
In the marsupials and Eutheria generally (leaving 
the Rodentia out of account for the moment) the 

dentition is of the type which may be referred to as 
trituberculate, though not of the tritubcrculate pattern, 
while the dentition of the monotremes is of an entirely 
different nature, being referable to. that of the fossil Multi- 
tuberculata. Dr. Tims said that his investigations on the 
tooth germs of the Caviidas lend support to the view that, 
as already urged by Dr. Forsyth Major, the dentition of 
these rodents has a multituberculate character. On thetfe 
and other grounds Dr. Tims was disposed to suggest the 
possibility of the diphyletic origin of mammals, and to 
believe that monotremes, and possibly rodents (though with 
much greater doubt), may have sprung from a different 
stock than that from which the marsupials and remaining 
Eutheria have arisen. J. H. A. 

VERTICAL CURRENTS IN THE ATMOSPHERE. 
IN a paper entitled ” Die Messung vertikalen Luftstrom- 
ungen,” Dr. Paul Ludewig, of the University of 
Kfinigsberg, describes some experiments made in three 
baUoon ascents, for the purpose of determining the vertical 
currents in the atmosphere. The lack of information on 
this important point is made painfully evident at intervals 
in the inquiries into aeronautical disasters. The problem is 
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being attacked in this country partly by observations of 
pilot balloons and partly by observations near the earth’s 
surface of the angle of elevation of a balloon, which in a 
horizontal wind floats very nearly at the same level as the 
point to which it is attached. Special difficulties arise 
owing to the rapid increase of. the errors of observation in 
the first method as the balloon travels away from the 
observers, and to the influence of the instability of the 
wake in the second method. Dr. Lude wig’s contribution 
will therefore be of special interest. He uses the principle 
that the barometer in the balloon shows the height above 
sea-level, and therefore the rate at which the balloon is 
rising relative to the earth, while a vertical anemometer 
carried by the balloon shows the rate at which the balloon 
rises relative to the air. The difference between the two 
rates gives the rate at which the air is rising relative to the 
earth or the strength of the vertical current. 

The construction of a suitable anemometer is the prin- 
cipal difficulty. Or. Ludewig uses a fan in a small 
cylinder, which hangs from the balloon in a vertical posi- 
tion ; the revolutions of the fan are recorded photographic- 
ally by an ingenious device, so that the inertia and friction 
are reduced to a minimum. When the anemometer was 
suspended in a horizontal current of air, the fan did not 
rotate, so that effects arising from variations in the hori- 
zontal velocity were practically eliminated. Iff' addition to 
a barograph, a Bestelmeyer variometer was used. The 
instrument is a form of eye-reading microbarograph, which 
permitted of great accuracy in determining the small varia- 
tions in altitude as the balloon travelled across the country. 
In the first ascent, made on January 22, 1911, the results 
obtained from the variometer and the anemometer agreed 
so closely that it was evident that no vertical currents were 
present. In the third ascent, on February 18th, when there 
was a steep gradient for westerly winds over central 
Europe, strong vertical currents were experienced, and the 
instrumental measurements showed that the motion was 
mainly upwards, and reached at times a speed of 3 metres 
per second at altitudes slightly less than one kilometre. 
A curve, showing in profile the country passed over by the 
balloon during the period for which the diagram of vertical 
motion is drawn, would add interest to the latter and 
possibly suggest the causes of the rapid variations in the 
upward current. E. Gold. 


EEACH-LA-itkR, THE JARGON OF THE 
WESTERN PACIFIC. 

B EACH-LA-MAR is that peculiar variety of English 
speech which has arisen from the contact of uncultured 
civilisation with the savage or semi-civilised peoples of the 
western Pacific. It is a language born of the necessity of 
comprehension between primitive traders, and is thus, in 
its nature and purpose, akin to the Lingua Franca of the 
Levant, the Pidgin of the China Seas, the Chinook of the 
American fur’ trade, the Negro-English of the Guiana 
plantations, and the Krooboy talk of the African coast. Its 
name suggests^ but one of its origins, for Beach-la-mar is 
the sailor’s mispronunciation of £dche-de-mer, a name of 
the Trepang or Holothuria, which was prepared on the 
island shores for the markets of the East Indies. But the 
language began with the American whalers and the sandal- 
wood gatherers of the early nineteenth century, who 
preceded the bdchc-de-mer fishers of the ’forties and ’fifties- 
On the decay of the trepang industry the talk passed to 
the copra-collectors and Ae beach-combers, and was finally 
settled as the jargon of ithe Pacific by the “ blackblrding ** 
(more delicately described, as the ** recruiting of Polynesian, 
labour ”) in the ’sixties, when it became the common 
spwch of the natives on the Queensland plantations. 

Few have recorded the speech, and in an entertaining 
little volume Mr, Churchill has na^ed all that Is to be found 
to it, with some chaptersToy way of introduction.^ 

, Mr. Churchill discusses the art of breaking English into 
jargon. It is delightfully simple, for “ the proper way to 
make a foreigner understand what you would say is to use 
broken English.” Politeness may give way to emphasis. 

ni -If •’8®® Trade Speech of tbe Western Pacific.*' 

^’'^a^ingfon ^pix) * * (Published by the Ctoegie Institution of 
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Grammar and the elegances of speech do not matter. The 
want of these will not shock the native, for in no native 
language is it possible to Jbe ungrammatical. In them 
intelligible speech consists in the placing of the vocables in 
the right order. Inaccurate arrangement is unintelligible 
nonsense. The native subjects the broken English to the 
rules of his own speech. As to this, Mr. Churchill, pre- 
mising that a single parent for the many and diverse 
languages of Melanesia is as yet unproved, recognises that 
all the languages of that region are practically on the same 
plane of development, and so uses the designation 
” Melanesian speech ” to indicate a composite of the know- 
ledge of the languages there spoken. He regards them as 
isolating languages, and rejects the Malayo-Polynesian 
theory of Bopp, as well as the application to them of the 
term ” agglutinative.” He believes the words may be 
separated into monosyllabic elements, and these even may 
be susceptible of ultimate reduction to vowels, to which 
may be prefixed or suffixed a consonant with a .definite 
power of qualifying or fixing a special meaning to the stem. 

The rules of isolating speech applied to the Broken 
English formed the Beach-la-mar. 

The vocabulary is nearly all English, and the marine 
element is strong. Mr. Churchill says, ” There can be no 
hesitation in ascribing to forecastle English such exotics as 
pickaninny, calaboose, and savvy — longshore sw^pings from 
the Spanish Main. The squareface, sole landward hope of 
the sailor, is scarcely known ashore. The sailor dialect has 
kept alive, and has given to these remote savages the 
special sense of sing out and look out, of capsize along with 
copper, of slew, of look alive, of adrift and fashion. Of 
certain elements of low, cant, vulgar English the sailors may 
have been the carriers,” The Kanakas in the Queensland 
plantations enriched the vocabulary with Austral English, 
and to this ” we must ascribe in the greater measure the 
inclusion of such terms as tumble down and blackfellow, of 
flash and trash, of hook it and clear out, of hump and 
wire in, of gammon and bloody.'* Such words as kaikai, 
food, likelik, little, tambo or tabu come from the island 
tongues, and one word, rauss (? clear out) is German. 

Mr. Churchill has given a bibliography of the subject in 
fifteen entries. He has produced a most instructive and 
interesting book. It illustrates a simple languilge in the 
making, and records a form of speech which will disappear 
with colonisation and mission schools. It is to the presence 
of these in the Torres Straits that a decadence in jargon 
noted by Mr. Churchill is due. Sidney H. Ray. 


THE FRACTURE OF FLINT BY NATURE 
AND BY MAN. 

AT a meeting of the Prehistoric Society of East Anglia, 
held at Norwich on November 4, the natural fracture 
of flint and its bearing on rudimentary flint implements 
was discussed by Mr. J. Reid-Moir. 

Subjoined is a summary of the main points described : — 

(i) Experiments were shown in natural percussion pro- 
duced by placing^ a number of flint nodules in a sack and 
shaking them violently together. The following results 
were obtained 

First, some of the flints were fiaked on the edge by 
blows which had impinged at all angles, as would be 
expected from fortuitous blows. 

Secondly, nearly all the blows had impinged obliquely, 
ffiereby blunting the edge and showing prominent ripple- 
marks. 

On the other hand, human blows are always delivered 
at a constant angle to the edge of the flint, and are 
delivered vertically to the edge, as it is much easier to 
remove flakes thus than by oblique blows, which is 
nature’s method. 

Nature must of necessity detach flakes obliquely, because 
out of the 180 angles at which it is possible to edge-flake a 
flint, there is only one which gives a true vertical flake. 

These vertical flakes do not show ripple marks, as the 
force of the blow does not pass through the body of the 
flint. 

It was also seen that fortuitous blows produced a large 
number of truncated flakes on the edge of the flints, which 
are not seen to anything like such a large extent on human 
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implemonts, as such flaking is not rociuired in their manu- 
facture. With fortuitous flaking the rain of blows is prac- 
tically incessant, and truncated flakes are of necessity 
produced. 

Many of the specimens shown exhibited marked sinuous 
edges, "but the blows which caused them were all oblique 
and impinged at varying angles. 

(2) Experiments were performed in natural pressure by 
means of an ordinary and a differential screw press (with 
a rubber ram), giving a pressure ranging from 40 to 300 
tons to the square inch. 

It was found that through a thin layer of sand the 
pressure was incapable of fracturing the thinnest flint 
flakes. 

On a hard surface, the pressure and resistance being 
equal, flakes were detached from flint nodules showing 
two bulbs, one at each end of the flake and opposite to 
each other. 

In the case of a flake detached by percussion, only one 
bulb occurs. Therefore this fact provides an excellent 
test for differentiating between man’s work and flaking 
by natural pressure. 

* If the under surface on which the flint rests is not 
.sufliciently resistant, a flake detached shows only one bulb, 
which is entirely difierent from that producf?d by per- 
cussion. 

When a suitable flint is carefully placed upon another 
equally suitable, and pressure applied, a hollow-scraper ” 
can be produced showing much finer flaking than that 
resulting from percussion. 

It is known that the finer flaking on Neolithic imple- 
ments, such as arrow-heads and ** pigmies,” is always 
produced by pressure applied by man. 

A large number of specimens was shown to illustrate 
each experiment described. 


TJ/E MEDICAL WORK OF THE LOCAL 
GOVERNMENT BOARD, 

'^HE report of the medical officer of the Local Govern- 
^ ment Board for the year 1910-11 * has been issued 
with commendable promptitude. Dr. Newsholme’s report, 
which occupies the first seventy pages of the volume, gives 
a comprehensive review of the public health in 1910 and 
of the work of the medical department of the Board, and 
epitomises some special subjects considered during the year, 
public vaccination, and the auxiliary scientific investiga- 
tions carried out for the Board. 

The review of the public health gives some of the more 
important facts as to the incidence of particular diseases, 
and a comparison is given graphically for the ten years 
lyoi-io. It is gratifying to find that there has been a 
decline in the death-rate for all the following : — general 
death-rate, infant mortality, enteric fever, scarlet fever,. 
diphtheria, puerperal diseases and accidents, and phthisis 
and tuberculous diseases. Measles alone has not markedly 
diminished. One of the most' striking declines in 'the 
death-rate is that of enteric fever, which has diminished 
from about 16 per 100,000 in 1901 to about 4*5 in 1910, a 
percentage decline of 70, representing a saving of nearly 
io,<Mo lives in 19x0 compared with 1901, and a financial 
saving estimated at 1,492,800/. Pulmonary tuberculosis 
(phthisis, consumption) was responsible for 38,639 deaths 
in 1909, still a heavy mortality; but had the same death- 
rate existed in this year as in 1871-80 the deaths would 
have been 78,308 : this saving of life represents a financial 
saving of nearly six millions sterling. Preventive medicine 
may well be proud of such results as these ! 

The circumstances of the outbreak of plague in Suffolk 
are discussed, but these have already been dealt with in 
our pag s. 

Of the auxiliary scientific investigations, Dr. Gordon has 
once more studied the types of streptococci present in the 
fauces in scarlet fever. He has found that the scarlatinal 
streptococci are indistinguishable from streptococci present 
in ether disease processes ; this leaves the problem of the 
etiology of scarlet fever still unsolved. Infantile diarrhoea 
has been investigated by Dr. C. J. Lewis at Birmingham, 

J Fortieth Annual Rrprrt of the Local Government Board, 1970-11 
Supplement containing the Report of the Medical Officer for zgio-xx. 
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Dr. S. M, Ross at Manchester, Dr. R. A. O’Brien at 
London, and Dr. T. Orr at Shrewsbury. Of diarrha>a 
cases, 49*2 per cent, yield non-lactose fermenting organisms 
from the fasces; of non-diarrhoea cases, only 19*1 yield 
similar organisms, showing a much greater frequency of 
non-lactose fermenters in diarrhoea than in health. No 
one type of organism, however, has been found with 
sufficient frequency to justify the assumption that th«* 
disease is necessarily or usually attributable to one and 
the same organism. 

Dr. Andrewes contributes a study of the bacteria present 
in the air of sewers and drains, a subject previously 
investigated by him for the Board in 1906-8. In the case 
of sewers, the dissociation of micro-organisms from the 
sewage is very small. In the case of drains, where there 
may be much more splashing than in sewers, organisms 
dissociated from the sewage may be far more numerous 
and may be carried by air currents in large numbers for 
considerable distances. 

Dr. Inman has studied the secondary infections in 
pulmonary tuberculosis. He considers that in nearly every 
case of ” open tuberculosis ” of the lung^ the tubercle 
bacillus is the predominant inft*cting agent. 

R. T. Hewi.ett. 


THE MEDLEY GOLD FIELD, BRITISH 
COLUMBIA.^ 

'T'lIE mining town of Hedloy on the .Similkamcen River, 
in British Columbia, a little west of the 120th 
meridian and about twenty miles north of the United States 
boundary, is the most important mining camp in that 
district, and ' is of interest owing to the unusual character 
of its ores. The town is situated near the mouth of the 
Twenty Mile Creek, a canyon from 2500 to 4000 feet deep 
and with walls sloping at angles of 40®. The first mining 
claims were discovered there in 1894, and though many 
small mineral deposits have been found in the district, there 
are only two producing mines, the Nickel Plate and the 
Sunnyside Mines, of which the former is the most produc- 
tive gold mine in Canada. 

The country consists of Upper Palaeozoic rocks, doubt- 
fully identified as Carboniferous ; they include a lower series 
of limestones, quartzites, and argillites, a middle series of 
limestones and quartzites — the Nickle Plate Formation 
and an upper series of tuffs and volcanic breccias — the Red 
Mountain Formation. The sedimentary* scries was invaded 
in early Mesozoic times by intrusions of gabbro and diorite. 
The ore deposits are unique in America, for they are contact 
metamorphic deposits containing arsenopyrite as the prin- 
cipal gold-bearing mineral. The ores arc developed along 
the contacts between the gabbro and diorite with the sodi- 
ment.ary deposits. The igneous rocks have metamorphosed 
the limestones, but have had a comparatively small effect 
on the quartzites, argillites, and tuffs. The mineralisation 
is greatest where the contact alteration is greatest, and 
though gold is found in all the sulphides the highest valiu-s 
occur in the arsenopyrite. The granodiorite has had com- 
paratively little effect either as a source of metamorphism 
or of ores, and the gabbro has been far more active than 
the diorite. The gabbro forms the foot-wall or is closely 
associated with the ore bodies in the two producing mines 
and in some of the smaller ore deposits. 

After the intrusion of the igneous rocks the field was 
faulted and fissured; but neither faults nor fissures are of 
much economic importance. The faults were later in date 
than the ore bodies, and the fissures are filled with barren 
veins of quartz and calcite, and contain no ore deposits of 
commercial value. The ores, in fact, do not occur in well- 
defined lodes, but they grade off imperceptibly into barren 
country rock. As the ore deposits occur parallel to the 
bedding planes, it has been suggested that the gold was 
originally scattered through the sedimentary rock, and has 
been concentrated by the igneous activity; this suggestion 
was all the more natural, as the gold has been found widely 
distributed through the sedimentary rocks. It is found in 
them, however, only within the sphere of influence of the 

■* **Tbe Geoloffyand Ore Deposits of Medley Mining District, British 
Columbia." By C. Camsell. Canad.a Department of Mines Geological 
Purvey Branch, Memoir No. a. Pp. aiS+xx plates-f-S figs-t-4 maps. 
(Ottawa, 1910.) 
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igneous rocks. Mr. Camsell rejects the hypoLnesis of the 
sedimentary ocigin of the gold, since no ore bodies have 
been found in any rocks except those that have been 
metamorphosed by the diorite-gabbro intrusions. 

Mr. Camsell’s description makes it quite clear that the 
ores are of metamorphic origin, and were due to the action 
of mineralising solutions given off from the intrusions. 
The gold has certainly not in this case come up from deep- 
seated fissures independent of the igneous rocks. The 
disturbance of the original arrangement of the ores by 
secondary enrichment is of comparatively secondary import- 
ance; the enrichments, as is so often the case, are best 
developed where some impermeable layer has prevented the 
further movement of descending solutions. 

The memoir is illustrated by a series of excellent maps, 
sections, and photographs. A few lines on p. 178 are unin- 
telligible, apparently through - an accident in setting the 
type. J. W. G. 

BEIT MEMORIAL FELLOWSHIPS FOR 
:^MEDICAL RESEARCH, 

T HK trustees of the Beit Memorial Fellowships for 
Medical Research elected the following persons to 
fellowships on December 16. In each case we give the 
gt‘neral cliaractcr of the proposed research, and the institu- 
tion in which it is proposed to carry out the research. 

Dr. r. G. E. Bay on. — Investigation on the streptothrix 
stages of various acid-fast germs. Differentiation and 
classification of the acid-fast group of germs, with special 
reference to leprosy and tuberculosis. Treatment and 
diagnosis of leprosy on specific lines. At the Lister Insti- 
tute, and, if possible, at a leper camp in India or Robben 
Island. 

Evelyn Ashley Cooper. — An investigation of the pro- 
tective and curative properties of selected foodstuffs and 
other substances and of their ingredients against beri-beri 
^polv neuritis) ; of the nature of their active constituents; 
and of the value of the foregoing in the treatment of forms 
of neuritis induced by conditions other than those predis- 
posing to beri-beri. At the Lister Institute of Preventive 
Medicine, Chelsea. 

Elizabeth Thomson Frazer. — An inquiry into the value of 
the coinpl(*mcnt fixation test in tuberculosis as a guide to 
diagnosis and treatmemt. At the Bacteriological Labora- 
tory, Pathological Institute, Royal Infirmary, Glasgow. 

George. Graham. — Investigations on metabolism in health 
and disease, especially in relation to the retention of 
nitrogen in kidney disease. At the Pathological Labora- 
tory, St. Bartholomew’s Hospital ; the laboratories of the 
II. Medizinischc Klinik Krankenhaus, Mitnchen, Bavaria, 
Grrmany. 

Dr. James Audrcu> Gunn. — Research in pharmacology 
and experimental therapeutics : — (i) the toxicity and 
trypanocidal action of arsen-lecethid ; (2) further investiga- 
tion of the action of harmaline on the uterus, with the view 
of determining its possible value as a substitute for, or 
adjuvant to, ergot ; (3) natural immunity to certain gluco- 
sides ; (4) an investigation of certain pharmacological and 
toxicological group-actions. At the Pharmacology Labora- 
tory, University College, London. 

Dr. Willoughby Henwood Harvey, — Pathological condi- 
tions of the kidiiev brought about by certain products of 
putrefaction which are produced in the alimentary 
^nal (“ Autointoxication and Plxperimcntal Nephritis in 
Rabbits," Journ. of Path, and Bacteriol.^ 1911, vol. xvi.). 
Ihc precise nature and conditions under which certain 
pathological changes are produced in the kidneys by large 
doses of urea, and the effect of certain purine derivatives, 
particularly caffeine. At the Pharmacological Laboratory, 
t anibridge. 

Judah Leon Jona, — The toxaemias attendant on preg- 
nancy and childbirth. At the Lister Institute of Preventive 
Medicine. 

Rowland Victor Norris. — An investigation into the 
formation and metabolism of glycogen in the organism, and 
u ‘^*^**^^ diabete.s and other pathological conditions. 
Lister Institute of Preventive Medicine. 

Lnarles Henry 0 *Donoghue. — The relation of the oestrus 
cycle to the functional activity of the mammary glands, and 
generally to investigate the development, morphology, and 
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physiology of the mammary apparatus in the mammalian 
.sr-ries. At (i) the Zoological Laboratory, University 
College, London ; (2) the Institute of Physiology, University 
College, London. 

Charles Claud Twort . — ^The immunity reactions in 
Johne’s disease of cattle (pseudo-tuberculous enteritis), and 
their relation to leprosy and to human, bovine, and avian 
tuberculosis. At the Brown Institution. 


TECHNICAL INSTITUTE PROBLEMS,^ 

'T'llIS institute now coordinates all the teaching that used 

^ to take place in many small science classes in the 
city. You have a costly and magnificent building with 
many thousands of evening students and a few day 
students, and it is important to know whether you are 
doing with it all that may be done. All technical colleges 
in the country have much the same history and are trying 
to solve the same problems. 1 do not know what the 
salaries are here, but the curse of all other science colleges 
known to me is that the salaries are only half what they 
ought to be, and there ought to be more professors and 
teachers. A city puts up a magnificent building with well- 
arranged laboratories full of expensive apparatus, and it 
economises in the most important item — the teacher. As 
the Americans say, an expensive gun is all right, but what 
of the man behind the gun? 

1 shall speak particularly of the needs of the engineering 
trades, but what I say applies to nearly all the manu- 
facturing trades of the town. 

A boy at fifteen fit to be an apprentice ought to be fond 
of reading English books, to be able to write an account 
of things he has seen and done, to be able to do simple 
computation such as easy mensuration, to do a little 
mechanical drawing, and he ought to know something of 
natural science. Such an apprentice begins to learn and 
begins to be useful in his trade from the first day ; he is 
sure to attend evening classes in this institute, and he will 
at the age of twenty-one have had a very fine training. 
But 98 per cent, of apprentices knew little when they left 
school at thirteen ; they have had time to forget that little, 
and they know almost nothing when they enter the 
factory. Therefore for nearly two years in the factory they 
arc mere message boys ; they have no inclination to go to 
evening classes, and if they had, or if their masters were 
to insist on such attendance, they would benefit very little. 

It is very easy to blame the masters, but I tell you that 
the average apprentice has been ruined already ; it is 
scarcely worth while trying to teach him anything. 

In spite of their ignorance, these apprentices in the past 
acquired a manual skill which is the wonder of foreigners. 
But much of that skill is now comparatively useless. The 
m;ichine tool-shop has become far more important than it 
used to be, and labour-saving tools have greatly displaced 
handicraft; head work has become far more important, 
and if a man is not to be a mere tool-minder he must 
know something of the sciences which underlie his trade. 
It is also important that he should be happy through 
interest in his work, else he will develop into a mere 
labour-saving tool himself, without imagination and with- 
out initiative — a poor sort of citizen. Again, reforms in 
workshop methods and invention depend greatly upon the 
ideas of the workmen, which gradually reach their 
superiors. 

There is, however, no need to impress upon you the 
necessity for evening science classes. You have them here. 
But see what a great waste there is ! This costly build- 
ing, its well-equipped laboratories and well-trained staff of 
teachers, are devoted during the first two years of a boy’s 
life here to teaching him the things that -he ought to have 
learnt at his primary school or in some continuation school. 
I may tell you that in Scotland and the north of England 
a great effort has been made in the last ten years to capture 
the boy of thirteen. In Scotland it is compulsory that he 
should attend continuation-school classes in the evening, 
and it is going to be made compulsory also in England. 
In Scotland, however, it is being recognised that the 

1 From an address delivered at ihe opening of the new engineering labora* 
tones of the Municipal Technical Institute, Belfaht, on November 24. 
by Prof. John Perry, r.R.S. 
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ordinary primary-school master can only teach these boys 
as he has taught them already, and special kinds of 
instruction are being given in many places which really 
fit the boy of fifteen for science class work. 

I knew, as others did, about this great college of yours, 
and I wondered, where you would find apprentices here 
who were fit to take these evening classes. But I have 
made a discovery. You here are actually taking boys of 
thirteen in the day time and giving them just that kind 
of instruction which will fit them perfectly for their work ; 
and these boys when apprentices will, I hope, come to 
your evening classes. This is a temporary expedient, forced 
upon you, Tor it is a pity to devote your space to such 
elementary work ; but it is very important that this 
example should be set. Four years ago I found that the 
Hull Institute had this system. A boy who is from 
twelve to thirteen years of age, and has perhaps passed 
the sixth standard, ma}- attend the institute in the day 
time until he is fifteen years of age. He does some 
freehand drawing, practical plane and solid geometry, and 
mechanical drawing; there is what is called a mathe- 
matical laboratory; I pay the mechanical laboratory work 
a high compliment when I say that it is there as well 
done as it is here ; there is laboratory work in heat, elec- 
tricity, and chemistry. The results are very wonderKii. 

had to use a high standard when I asked the boys ques- 
tions. They could^write an account of the work they were 
doing in decent English : their reasoning powers were 
evidently well developed ; they had power to use elementary 
algebra and trigonometry in new problems. I could not 
imagine a better training for boys who intended to enter 
the shipbuilding and mechanical and electrical and other 
engineering works of Hull. 1 am glad to think that you 
are doing this also in Belfast. 

Just as in Scotland, this problem of the ignorant 
apprentice has been attacked in the north of fngland 
during the last six years by means of continuation schook, 
and many important institutes are now able to fill their 
.spaces in the evening with boys of fifteen who have already 
passed the kind of standard presented by what is called the 
Lancashire and Cheshire Union. It results that later, in 
the six years from fifteen to twenty-one, there are numerous 
students who are acquiring a scientific and practical know- 
ledge of engineering which is much superior to what is 
obtainable in the best American and German science 
colleges of university rank. I say superior, because these 
British bo^ are not only being given a practical know- 
ledge of higher mathematics and of science, and not only 
is there more common sense in our use of laboratories, but 
these boys become skilled in their trades because they learn 
their trades in real workshops working side bv side with 
real workmen, doing work which has to be paid for. 

If you want to know how much can be done in evening 
classes, I advise you to visit the great Glasgow Science 
College or the Heriot-Watt College at Edinburgh, which 
have also large day classes. Graduates of the universities 
in engineering come to the evening classes of these colleges 
to get post-graduate instruction, and yet these colleges 
cannot themselves confer degrees. The great success of 
these evening classes is due to the dogged persistence of 
the Scotch people in introducing common sense into their 
primary-school teaching and* in coordinating it with the 
science-eftss teaching. 

You have seen these laboratories, but it is possible that 
many of you do not quite understand what an important 
work they are doing. In secondaiy schools and colleges 
we used to teach only 5 per cent, of our students, those 
who were capable of abstract reasoning, and we called 
them the clever students.- We called Qie others stupid 
until they thought themselves stupid, and we did not 
recognise the fact that these others were in ymany cases 
very much the cleverer. They refused to reason about 
things they did not understand — that they were not familiar 
with. And so their honest minds refused to follow their 
tc-achers in geometry and other parts of mathematics ; they 
refused the study of what is often called natural science 
in schools. Yes, and in spite of the mental training which 
is always bragged about by Latin masters and other 
teachers of philology and ‘grammar, the average boy was 
stupefied by all the scholastic work he did, and if it had 
not been for their s^rts, their teaching of themselves by 
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observation and ^periment out of school, we should have^ 
stupefied them for their lives. 

I have always felt that my best work was in teaching 
that average student whom most teachers call stupid, but 
whom I regard as the most earnest and hard-working 
and honest, and altogether best of all students. And now 
in every university, in every polytechnic of Germany or 
science college of America, there are great laboratories, 
and in most of them the average student still has no 
chance. Teachers will not exercise their common sense. 
Why, a man can train a monkey or a dog or a bear 
because he studies the animal ; he never studies the average 
boy, whose mental powers are infinitely greater: he calls 
him stupid. 

In mechanics we deal with mere matter and its motion. 
The fundamental ideas of time, length, area, volume, 
weight, force, yelocity, &c., are quite mmiliar to all boys, 
and yet the average boy cannot be taught the simplest 
combinations of these ideas, such as momentum. And the 
stupefied boy, who is to become a mechanical engineer, is 
now placed in an engineering laboratory, where the experi- 
ments are simple enough, but they give him no new ideas ; 
and because the big testing machines, which are perfectly 
easy to understand, cannot be seen anywhere else, he is 
said to have had a complete laboratory training. 

If things ace bad in mechanics, think of the training of 
an electr£al engineer! Of course, an electrical engineer 
must first and foremost be a good mechanical engineer, but 
he must also know about the laws of electricity. Well, 
he is placed among the most delicate apparatus used in 
testing, consisting of reflecting galvanometers and resist- 
ance coils and Wheatstone bridges, and he does a lot of 
exercises and passes an examination, and after two years* 
work he knows absolutely nothing of the simple principles 
of electricity; his mind ir in a state of confusion on the 
whole subject. 

Now before teaching geometry you ought to make a boy 
familiar with geometrical notions by his own drawing and 
measurement and computation, and so you ought to 
familiarise a boy with notions of current and electromotive 
force and resistance by letting him play and measure with 
the simplest kinds of electrical apparatus. For these things 
are really abstract notions, and they cannot be compre- 
hended at all easily by the average boy. 

If you ask a boy What is force?*’ and he gives you 
the answer, ” Force is the rate of change of that vector 
which we call momentum,” you must give him full marks. 
If you ask • What is Ohm*s law?” and he answers 
“ Current is electromotive force divided by resistance,** 
again you must give him full marks. And yet it is years 
before the engineer knows thoroughly well what these words 
mean, and many a student who takes prizes never gets to 
know what these words mean. 

Now all through tfie laboratory work here you will see 
that there is an effort to make a student really understand 
the few fundamental principles which underlie all engineer- 
ing work. These principles are few and simple-looking; 
but if a man knows them thoroughly well, as well, for 
example, as he knows his way about his own house in 
the dark, then there is scarcely any new problem, however 
complex, in his engineering work that he cannot solve ; 
and it is only the student who has fiddled with simple elec- 
trical apparatus, making simple measurements and experi- 
ments. who can. understand how ta use your delicate test- 
ing apparatus or electric generators and motors. If the 
fundamental principles are part of his mental machinery 
he will have no difficulty in comprehending the most 
difficult things. 

Although we speak of our ways of teaching as ” practical 
geometry,’* “practical mechanics,” “practical electricity,** 
&c., you must not get the idea that these are degraded sub- 
jects. Academic people bad the names “ geometry,” 
“ mechanics,” &c., for subjects taught in the old way ; our 
subjects are the old subjects taught in a new way, and it 
has been abundantly proved already that the new way is 
the only way by which the average student can learn at 
all ; and not only this, but it is the very best way for all 
students. Almost no student, however great he may bo 
as a mathematician, tatkght in the old way, has a real 
knowledge of mechanics; force and momentum are always 
abstractions to him ; mental phenomena are his only study ^ 
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mere logical deduction# from a few simple premises which, 
for all he knows,- may be quite wrong. 

Academic methods of teaching mathematics have quite 
failed with the average student, whereas the system which 
is called practical mathematics has proved most successful, 
not only with him, but for men who are capable of be- 
coming great mathematicians. The average student now 
gets a thoroughly good woricing power over what are 
usually called higher mathematical methods ; he can use 
his knowledge readily in all kinds of practical problems. 
It used to be that when an evening mathematics class was 
started in September only about one-third of the students 
were in attendance in December, and when May came 
round there might be only one or two students in the 
class. Now the attendance keeps up to the end of the 
session, and there is scarcely any subject in which the 
students show so much interest. Their eyes and faces are 
bright, they work hard, and they evidently enjoy the work. 
We have merely introduced some common sense into the 
teaching; we have approached the student's mind from 
another point of view than the old academic one, from the 
only side on which he has ever been taught anything — 
the" side of observation and trial. We educate his reason- 
ing powers through concrete examples until he gets a firm 
grasp of abstract truths. There is nothing really new in 
what we are doing; it was insisted on by Milton, by 
Herl^rt Spencer, and by many another philosopher. The 
authorities of this institute were among the first to adopt 
this method of teaching. 

I praise all these things which your institute is doing, 
and I think that my praise is of value, because 1 am 
specially competent to speak of these things. Many of you 
underst.'irid better than I do the value of the textile and 
other trade classes, but we all feel that the work that is 
being done in them is valuable work. 

I wish 1 had time to speak about it, but 1 am neglecting 
a great deal in this address. For example, 1 am saying 
nothing about some exceedingly important research in 
engineering science that is going on in this institute which 
is adding to our knowledge of the strength and trust- 
worthiness of niater||ls and other things. 

1 said in opening the advanced laboratories to-night that 
there was a scientific educational thread of thought running 
through the whole scheme of Prof. Smith. Before he 
enters that laboratory a student must be prepared for this 
higher work by work in the other laboratories. Every 
unit to be experimented upon is small ; that is, it is not a 
huge thing that scares the student; a group of three or 
four students can take charge of the work ; and it is not 
so small but what the results of . experiments shall be of 
practical value. The actions of steam engines, steam 
turbines, gas engines, oil engines, petrol engines, electrical 
generators, various pumps and ’water turbines, re- 
frigerators, and many other things, can be fully investi- 
gated through actual measurement of their performance 
in all sorts of circumstances. It is almost the best labora- 
tory of its kind that I have ever seen. 

As I am speaking of the evening work in particular, 
what I say is that few boys at the age of fifteen arc fit 
to be apprentices in any kind of engineering in Belfast; 
but if a boy is fit he will certainly attend these classes 
in the evening, and in the day time if he is allowed. If 
he attends two or three nights, and perhaps half a day 
t^vvice in the week, until he is twenty, then I say that he 
has had a finer erftgineering training than he could have had., 
as ix rich man's son in Germany or America or anywhere 
else. 

I know the breed well ; I get fifteen or twenty of them 
every year who have scholarships to maintain them in 
I-ondon. They know all that is In the text-books before 
they come. Four or five of them come from the Govern- 
ment dockyards, where they have attended excellent science 
classes and have been five or six years in the workshops, 
^ *'®st are all good workmen too. 

But Belfast men of this type ought not to have to go to 
'^^ondon or Dublin to complete their scientific education. 

I hey ought to be able to do this in Belfast in attending the 
of this very college. Why, even two years of 
™ highest kind of instruction here would fit men like 
^ation.il Scholars for the best posts. I need not tell vou, 
fiowever, that even then they shall only have entered on 
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the race for the highest posts ; much experience of men 
and things, and a foundation of character, a developed 
imagination and general culture, and much else go to the 
making of the great engineer. 

This , evening work is now the most important work of 
your institute, and if you can only improve the character 
of your students at fifteen or sixteen the work will become 
infinitely more important ; but surely this costly institution 
is not going to neglect the work that is more important 
still — its work during the day. 

Do you know why those clever experienced National 
Scholars and others of which i spoke just now — do you 
know why they come to us in London? It is because the 
Royal College of Science is tlie only college of high rank 
in Great Britain where these men can pursue their studies. 
If they can write a decent letter ; if they can write in fair 
English an account of anything they have dune or seen, 
that is enough to secure admission. We give them chances 
of learning French or German free of cost, but they can 
get the highest honours which the college has to give 
without a knowledge of these languages. 

There is not one college of univcr.sity rank in Great 
Britain which these students can enter unless for a time 
ihf'v cease the studies they love, to work up Latin and 
French or German merely for the purpose of passing a 
matriculation examination. Now just as there are great 
classical scholars who cannot comprehend Euclid, so many 
of the men who most incline to the study of natural science 
hate Latin and Greek, and, indeed, all other languages 
than their own, and the study of these languages ought not 
to be forced upon them. 

Your collie here ought to give the highest kind of 
instruction in the day time to all kinds of engineers ; 
Belfast needs such a science college, and you ought to aim 
at getting three or four hundred of fit students every year. 
This college ought to be, and will, I hope, become the 
great engineering school of the Queen's University of 
Belfast, and every day or evening student who is made fit 
to be an engineer ought to receive a university degree. 

In a university there are always many schools, and every 
student ought to pass an entrance examination. Now 1 
wish to direct attention to the fact that the authorities of 
modern universities have forgotten the object of an 
entrance examination. It is simply to test whether a man 
is likely to benefit by any of the courses of study. Four 
hundred years ago all lectures were^in Latin, all books 
were in Latin ; unless a man knew Latin he could not 
benefit by any of the courses of study, and it was right to 
reject him; there was a commendable custom at some 
Oxford colleges that if a student spoke one word of any 
other language he was fined. Then at the Renaissance 
Greek was made obligatory, and geometry for students 
who had to follow certain courses of study. 

And now, when all lectures are in English, when our 
English literature is greater (if we include translations) 
than any other literature that has ever been, we still make 
a knowledge of Latin and Greek compulsory. 

The Queen's University of Belfast is intended for the 
education of men who intend to enter professions connected 
with politics, divinity, law, education, medicine and 
surgery, economics, literature, and engineering. In almost 
all cases a knowledge of Latin, and in many cases a know- 
ledge of Greek or of one or more modem languages, and 
above all a university degree, are essential for professional 
qualification. 

No one, therefore, can object to obligatory Latin and 
other philological subjects being required froip the greater 
number of the existing students of Queen’s University, 
which has been so eminently successful in preparing men 
for some of the above professions. It has been so 
successful that people forget that the general higher educa- 
tion of the comfmtnUy is being altogether neglected, the 
general culture of pMessional men is being neglected ; and 
in the case of professions involving applications of physical 
science, the numerous branches of engineering, useless 
obligatory subjects are insisted upon, so mat for these pro- 
fessions the university is a harmful institution. 

Medical students have so much hard work in various 
kinds of grammar subjects required for matriculation that 
they must be forgiven for their utter ignorance of all things 
in natural science. But an outside Philistine may also be 
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fortjivcn when he suggests that the whole country might 
benefit if the school training of medical students put them 
more in sympathy with scientific discovery. It is a well- 
known fa'ct that there are medical men in lucrative practice, 
said to have the highest university qualifications, who tell 
you frankly that they do not believe in bacteriology. 

The greatest of your professional men passed through 
school and entered college with the smallest possible 
acquaintance with natural science ; their university course 
involved very little study of natural science ; that course 
was so narrow that, although we hear such men talk of 
their love for literature they take no pleasure in reading 
Shakespeare or Jane Austen or Goldsmith or Dickens, and 
they take no interest in those applications of science which 
are transforming the world. Now I consider with Sir 
Norman Lockyer that the study of natural science is as 
important a line of defence of the British Empire as our 
Army and Navy. 

And yet all the most expensively educated clever men are 
ignorant of natural science. In several papers and 
speecht*s.' I have pointed out the great loss which the 
country feels on account of this and the absence of breadth 
of culture and mental power which are due to it. How- 
ever harmful the present university standard may be to 
clever men, it is even worse for the average man, because 
all our secondary schools train boys as if they were going 
to a classical niversity. The average boy represents more 
than 90 per cent, of all the boys in the higher schools. 1 
say that he is capable of the highest kind of training ; you 
may make him fond of books, and he will then educate 
himself until he dies. You can put him in the way of 
being fond of English literature, of writing good English ; 
of easy computation ; of recognising the significance of 
scientific discovery ; of b<Mng proud of himself ; of having 
confidence in his reasoning powers. He will not then 
readily let his emotions be played upon by an eloquent 
foolish speaker, and he will not easily be deceived by a 
quack of any kind. You can make him a well-educated 
man, fit to be a citizen of Belfast, to take scientific charge 
of a busine.ss that he likes ; but, once for all, understand 
that it is not through Latin or Greek or academic mathe- 
matics that you will develop his mental powers. 

At present Latin is the curse of his young life. He 
spends two or three years on Euclid or on a wretched 
thing that has taken the place of Euclid ; you do not try 
to make him familidr with geometrical ideas, and yet you 
think he will learn to reason about them. You try to 
teach him everything through books, through words, 
although you know that since he was an infant he learnt 
everything that he did learn through experiment and 
observation. Whatever is likely to be unessential to him 
in life you teach him laboriously ; he gradually takes in 
as much as enables him to pass examinations, and then he 
quickly forgets it all. No part of his school work has been 
a pl^^asure to him. You know all this, but you say that 
his mind is trained, although he may forget his school 
work. Well, it is not of much use, but I will say to you 
that you have not trained his mind. Whatever you have 
done has been to enslave and degrade the boy’s mind. 
You have made him believe himself to be stupid. He did 
get training from his friends, from play ; and he and his 
« onipanions will go on educating each other through their 
sports, as puppies do. But how different his life would be 
if you let him teach himself through his own scientific ex- 
periments. At the age of twenty-one he dislikes books ; 
he reads no newspapers ; even the sporting news he would 
prefer to hear by word of mouth. He cannot write his 
own language — the language of his mother, his wife that 
is to be, his enemies and friends. The first chance of real 
literary education he has is when he falls in love, and he 
has to be careful of his spelling and grammar when he 
'vrites love-letters. Then it is that he finds himself with too 
small a vocabulai-y. Read the evidefice of Ix>rd Roberts 
before the War Commission ; without that it is scarcely 
possible that you can believe that nineteen-twentieths 
01 our public-school boys should be so illiterate as they 
Jire. They arc ignorant of everything that is essential to 
♦ heir life except what they^ learned outside the class-room. 
But they speak the truth ; they have a sense of personal 

2 See, for example, " Eofrlaml's NeglerC of Science " (Naturk, July 5, 
lyx)) and an address delivered at Oxford fNATURE, December 31, 1903). 
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honour ; they scorn meanness. They often become what is 
called good men of business if they are well-to-do, and 
they manage business and estates on old-established lines 
well enough ; but alas for them if the businesses which they 
manage are changing their character 1 All businesses are 
getting to be conducted now more and more on scientific 
lines ; scientific management means success, and unscientific 
management means failure in nearly all businesses nowa- 
days, and most public-school boys are so spoiled that they 
cannot be trained. 1 can speak particularly of manu- 
factures which arc applications of physical science. If 
such a boy is pitchforked into works he learns nothing. 
If he enters a technical college like this he has no know- 
ledge, no habit of thought on which it is possible to build. 

1 have been during my life several times all over the 
globe, and wherever I have gone I have found numbers of 
average English public-school boys who were lilted by their 
training for no job but that of a hewer of wood and a 
drawer of water ; children of Gibcon they are, and so they 
must remain. The last time 1 was in Winnipeg 1 had 
strong evidence of the poor reputation of the numerous 
gentlemanly young Englishmen who were trying to make a 
living in Canada and the United States ; whereas the 
sons of poor parents coming from schools where they were 
taught only English subjects and how to compute were 
thought to be starting on brilliant careers. 

There is an enormous number of young engineers whose 
fathers paid great premiums for them on their entering 
works, and they cannot get work to do or they are glad 
to get the wages of a common fitter. Perhaps they have 
picked up sufficient knowledge to be able to look after 
engines and electrical machines, but their knowledge is 
very superficial; their labour is really unskilled, and small 
changes in the character of the work they are asked to do 
find them incapable. They are always talking of them- 
selves as victims of competition, of an overstocked pro- 
fession. And yet they cannot help seeing numerous men 
who were once ppor, men who were compelled to earn 
wages since they were fourteen years of age, occupying 
high positions ; men whose school training did not unfit 
them for entering a college such as Jihis, and for obtain- 
ing the most advanced knowledge of the theory and practice 
of their profession. 

If school education were taken out of the hands of the 
pedants, the average boy might have a delightful school 
life. 

The Belfast well-to-do business man knows instinctively 
that his secondary schools are all wrong, and, as a rule, 
he takes his boy away from school at fifteen and he puts 
him in business. In this way he avoids a great many of 
the evils of the public-school life — the stupefying school 
work, and the self-protective rush of the boys to sports, to 
loafing, and the minor vices. 

Training in natural science, laboratory work in draw- 
ing and in computation, is the very best method of develop- 
ment of the reasoning faculties. It is good for the boy 
who is called clever ; it is the only possible method for the 
average boy. The civil engineer has but little theory ; he 
needs but little knowledge of mathematics ; but of all men 
he ought to be most intimately acquainted with the funda- 
mental principles of science. He has few formulae or fixed 
rules ; judgment and experience enable him to see his way 
to the solution of problems of great complexity, so that he 
needs to have his reasoning powers developed more even 
than the electrical or mechanical engineer, who has very 
definite rules to guide him in his professional work. 

A great day science college in Belfast would give just 
the training that Belfast business men desire. By means 
of it their businesses would be conducted more and more 
on scientific lines. 

Well, you can have such a college. In London, in th^* 
colleges of the City Guilds, at the Royal College of Science, 
in several of the polytechnics, there is no difficulty in filling 
the class-rooms in the daytime. In Glasgow and other 
cities there are great science colleges where again there is 
less and less difficulty found in filling the class-rooms in 
the daytime with students who are fit for the work. 

There is no city of the size of Belfast in Germany or 
America where there is not a great science college which 
is filled with students doing the highest kind of engineer- 
ing work and other science work in the day time ; and here 
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you have the college, but where are the day students? 
You are blinding your eyes to facts : you have no boys in 
Belfast who are prepared for modern business life in your 
schools ; you have no boys fit to begin study at this college. 
The sooner you set about such a kind of school work as 
is necessary the better. 

1 do not know what the Model School is like now, but 
fifty years ago it produced better boys of the kind that 
you now want than any school in the world. 

If you would sink your pride, and as a temporary 
measure take here in the day time boys of fourteen and 
teach them until they were seventeen, showing Ulster how 
good modern-school teaching might be given, I feel sure 
that you would make a rapid success. But such school 
work ought to last only until your example would be 
followed by outside schools. It strikes me, in fact, that 
you ought to show both the primary and the continuation 
and the secondary schools what they ought to do. 

There are now quite a number of secondary schools in 
England and Scotland which provide science colleges with 
just such intelligent students as they want. Our un- 
scientific rulers have given an Intermediate Board to 
Ireland which takes care that there shall be no such schools 
lu re, \onrly all the great English public schools have made 
a vigorous attempt to give the kind of education which is 
needed, but unfortunately the movement languished because 
it is opposed to all the traditions of Such schools, and there 
are things like Latin which no schoolmaster will part with. 
This is the reason why the modern sides of the English 
public schools are such failures. 

Your difficulty here is felt in many other places, but in 
some other places it has been grappled with and conquered. 

1 repeat, it is in your power to make this the great science 
school of the University, not merely developing applied 
science, but developing scientific discovery in both physical 
and biological science ; but your schools do not yet prepare 
boys for such studies. 

At present the Queen's University of Belfast refuses to 
recognise your students unless they pass entrance examina- 
tions in T.,atin and French or Latin and German. The time 
is coming when you yourselves will be able to confer a 
science degree on your cleverest students, the students who 
have had sufficient self-respect to neglect subjects which 
for them were not educational. 


MOMENTUM IN EVOLUTION.^ 


T 'i' is a fact well known to palaeontologists that many 
widely separated groups of the animal kingdom have, 
during the course of their evolution, and especially 
towards ili(' end of that course, shown a strongly marked 
icmlency to rnormous increase in size.* VVe see this in 
the extinct eurypterids, giants amongst the arthropoda, in 
the hug*.' labvrinthodoiit amphibians, in many reptiles of 
the Secondary period, some of which attained a length of 
I So le*'t or more, and amongst mammals in the extinct 
I inoceras and the still surviving elephants and whales. 

(. omparativc anatomists are familiar with similar pheno- 
mena exhibited by individual organs, such as the extra- 
ordinary devebpmont of horns and spines on many of the 
extinct reptiles referred to, the gigantic and grotesque 
beak and helmet of the hornbill, and the tusks of 
nabirusa.* 


1 he exuberant development of some organs of this kind 
may possibly be attributed to the action of sexual selec- 
tion, and, indeed, our 'daily experience of our own species 
se«jms to warrant us in believing that there is no limit to 
the grotesque results which may ensue from the un- 
rcsirictcd exerci.se of the aesthetic faculties by either sex; 
but It scarcely seems reasonable to attempt to explain all 
such liizarre and monstrous productions in this manner. 

In ail the cases cited, and in many others which could 
be adduced, either the entire body or some particular 


read before the Section of Zoology of the British Association 
a ^rof. Arthur Denny, F.R.S. 

Sertiftn S"''- u ^oodward’s presidential addie.ss to. the Geologic 

aectwn of the Briu.sh Association, 1909. 

a that these tusks, whkh are curved backwards in su( 

defenJvI? *’®"der them useless as weapons of offence, might still I 

lion nf “**** parry blows, but this scarcely seems suflicient'explan. 

uon of their enormous development. 
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organ appears to have acquired some sort of momentum 
by virtue of which it continues to grow far beyond the 
limits of utility, although perhaps in some cases a new 
use may be found which will assist the species in main- 
taining itself in the struggle for existence. An enormous 
increase of mere bodily size, however, seems in the long 
run to be always fatal to the race, the place of which will 
be taken by smaller and presumably more active forms. 
The gigantic amphibians are all extinct, so are all the 
really gigantic reptiles ; and of the gigantic mammals only 
a couple of species of elephants and a- few whales survive, 
all of which are being rapidly exterminated in competi- 
tion with man. 

Is there any justification in recent developments of 
^biological science for the belief that a race of animals may 
'acquire a momentum of the kind referred to which may 
ultimately lead it to destruction? Is there some brake 
normally applied to the growth of organisms and organs, 
and, if so, are there occasions on which the brake may be 
removed, leaving the organism to rush to destruction like 
a car running away downhill? I hope to be able to show 
some ground for believing that both these questions may 
be answered in the affirmative. 

It is, I think, now generally accepted by physiologists 
that the growth of the different parts of the animal body 
is controlled by internal secretions or hormones, the pro- 
ducts of various glands. Thus wc know that disease of 
the pituitary body in man leads to acromegaly, one of the 
symptoms of which is great enlargement of certain parts. 
The most dreadful of all diseases to which human beings 
are liable, cancer, is essentially due to an unrestrained 
multiplication of cells, and consequent abnormal growth 
of tissue, which may very possibly be correlated with the 
extent to which some specific controlling secretion is pro- 
duced in the body. In short, we are justified in believing 
that, in the individual, growth is normally inhibited or 
checked by specific secretions, and that in the absence of 
these it will continue far beyond the ordinary limits. 

The question next arises. Can we apply this principle to 
the race as well as to the individual? I see no reason 
why we should not do so, and, paradoxical as it may 
seem, I think we may be able to explain the growth of the 
organism as a whole, and of its various organs, beyond 
the limits of utility, as an indirect result of natural selec- 
tion. 

When a useful organ, such as the tusk of a wild boar, 
is first beginning to develop, or to take on some new 
function for the execution of which an increase in size 
will be advantageous, natural selection will favour those 
individuals in which it grows most rapidly and attains the 
largest size in the individual lifetime. If growth is 
normally checked and; controlled by some specific secre- 
tion, natural selection will favour those individuals in 
which the glands whiph produce this secretion are least 
developed, or at any r least active. This process being 
repeated from generati .« Jto generation, these glands (what- 
ever may be their natiM and we may use the term gland 
for any cell or grou'j^W cells which produces a specific 
secretion, whether rer^iBisable as a distinct organ or not) 
may ultimately be ngAinated, or at any rale cease 
altogether to produ^' exA particular hormone in question. 
Moreover, thii 4 a! 6 rbill, Mn may take place long before the 
organ the gr There weAich is being favoured by natural 
selection h,f3ys, the pKe optimum size. When it has 
reached th^ake, New xA certainly desirable that it should 
grow no Ir/vas determincAis no longer any means by ^yhich 
the growti the male thVd : the inhibiting hormone is no 
longer prej, the highest ^ has been removed, and further 
growth \xnnes, the lowesfl^pcctivc of utility, until, when 
the singed according tgpAo great to be compatible with 
the’rallel with the zoJdivMual, natural selection again 
step.;e theory of x'irculaJKhc race. The same argument, of 
coun _j0K\ze of tlrlj body as a whole, as well 

as to^eccin^« 5 ^onstituent organs. Is it not possible that, 
the the cW checks to growth, being thus removed along 
certaildard,! by the action of natural selection, a definite 
directiuve Ay be given to the course of evolution ^ which 
the orjr wM will continue to follow, irrespective of 
natural 5, of ion? 

I shalU^Jb'bably be told that all organs vary, and that 
when anj^ particular organ has reached the optimum size 
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natural selection will prevent it from going further by 
eliminating the unfavourable variations, i.c. those which 
exhibit further increase. It may be admitted that the 
organ in question will probably exhibit variation in size 
after reaching the c otimum, due to differences in nutrition 
and other pecu'iai i^ies of the individual environment; but 
I fail to see how, in the absence of the gland which pro- 
duces the specific controlling secretion, and which we have 
assumed to have been alrerdy eliminated, there are likely 
to be any variations of a minus character suitable for 
natural stdoction to work upon. In other words, it appears 
to me probable that natural selection, having once let go 
her control of growth, would be unable to regain it. In 
order that she might do so, it would be necessary either 
that the gla. dular organ which originally produced the 
inhibiting hormone should be again developed or that some* 
other organ should take iis place. It is, however, gener- 
ally admitted that an organ, oncc‘ lost, is never redeveloped, 
and it does not seem likely that any other glandular 
organ, which we may suppose to be already occupied in 
producing a specific secretion for some other purpose, 
would be able to lake on new duties and provide the 
necessary control before it was too late to save the organism 
from destruction. 

If there is a possibility of any cumulative effect from 
generation to gener.'ition there seems no reason why, in 
these circum^tance';, increase of size should not continue 


indefinitely until it becomes incompatible with existence. 
Have we any_ right to assume any such cumulative effect? 

I think we Have, for we know very well that the whole 
ontogeny of any one of the higher animals is nothing but 
the accuinulalion of a number of successive stages which 
have been added one after the other in the individual life- 
times of past generations. This, at any rate, is the teach- 
ing of the recapitulation hypothesis, in the truth of which 
I, for one, am a convinced believer. We also know from 
the facts of embryology that as each successive stage is 
added there is a tendency both towards an increase in the 
length of time occupied in development and also towards 
compression and abbreviation of the earlier stages, so as 
10 make room for now chapters of the record. 

It seems, therefore, not unreasonable to assume that any 
increment in size which is gained by an individual animal 
or one of its organ> before the period of reproduction, or 
before the germ cells which will give rise to the next 
generation are matured, and which is the result of the 
removal of some controlling factor, will tend to be in- 
herited in the offspring in a cumulative fashion. If not, 
why have other features in the ancestral history been 
accumulated by heredity? It may be said that after the 
maximum rate of growth has once been attained there will 
Iv- no further inen^ase in the size of the organ ; but I think 
then- will, if only hecause there will be a slightly increased 
lini" avallablf', owing to the lengthening of the period of 
devr-li.pment in which growth irav Lake place. 'I'hirn, even 

^ ■' Hie actual rate of 

has onc€,* been rom- 
^^hlstory will still afford 
^ seems not impossible, 
continue in connec- 
of development 
i” Vo" je “t'hls I... 

I should like to meet m aclvanci^is scil^J^’^^Hon which 
may be raised to the views herei, he disHkw may be 
urged that many of the bizarrwtjng news hcf *^onstrous 
(liaraiters under discussion, sue, He cannot wrt’ 

.it ih-i i xcrf-sconces of th,j dr-:j„other, his wi«" extinct 
r. j.nl- v ran nf-v-r have had an;i,e first chance and 

that 1 1,1 r- fore natural selection ;,e falls !n love, aipcouraged 
11 'll to increase so much in grammar, wheh-^pd he 
.." tiol. Here, however, the priifinds himself with taipmes 


fievr-iopmeni m wnicn growin i^av jaJ 
if rhrre is no further nccelerQ o 
gn>wrh after the controlling 
plftelx n-movi-d, the lengthei^ 
iipportunitif-s for increase of p ^ seems i 
ht.wever. that .accelrration jjay > contir 

rion with the slualfrning i\ 


in. Just as many different partsV^Vf"T^r*d 
h; dUease of the pituitary SlandrVa, if f, sc3 
wla.ul whirh controlled the develop un- 

(Inubtfdly usrful organ, such as a frontal fSiLc 

•^aine time permit the growth of all sorL^jg^j ^^ccres- 


thc 


c* n«'»‘s which have no adaptive significance. C*roor 

I need hard I v say that I have no wish to speLp-g^^gmatic- 
allv with regard to thr* causf* of that remarkabjT . mentum 
which organisms certainly seefn in many * 
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during the course of their evolution. Our knowledge of 
internal secretions and their specific action upon the 
different parts of the bedy is still in its infancy; indeed, it 
has hardly commenced ; but L venture to point out to 
biologists a possible clue to what has been for a long lime 
an insoluble enigma. I hope that my suggestion will be 
freely criticised, and that it may give rise to a discussion 
from which some grain of truth will ultimately emerge. 


UNIVERSITY AND EDUCATIONAL • 
INTELLIGENCE. 

Lord Hald.^ne has beei elected Chancellor of the Uni- 
versity of Bribtcl, in succession to the late Mr. Henry 
Overton Wills. 

The Cloth workers’ Company has supplemented its 
previous grant of 500/. to the Bedford College for Women 
Building Bund by a further grant of 500/. 

Reuter reports that the council of the University of 
Paris has sanctioned a scheme for an exchange of students 
between the Universities of Paris and London. 

The Paris correspondent of The Times announces that 
the Marquise Arconati-V^sconti has endowed the University 
of Paris with the sum of 20,000/., which is lo be employed 
for the benefit of the faculties of medicine and of letters. 

The annual meeting of the Mathemalical AsM)<.ialion 
will be held* on W'ednesday, January 10, i<)i2, at the 

London Day Training College, Southampton Row, London, 
W.C. There will be an address by the piv'^idcnt, Prof. 
E. W. Hobson, F.R.S., and the following pap« r'^ will b*’ 
read : — on the work of the International Commission on 
Mathematical Teaching, C. Godfrey ; on .some unrealised 
possibilities in mathematical education, G. Si. L. Carson ; 
a plea for the earlier introduction of the calculus, C. V. 
Durell. 

In August last Mr. Snowden, M.P., sent the Prime 
Minister a memorial, signed by more than 400 members 
of the House of Commons, urging that the lime had come 
for a new inquiry into the system of appointnif'nt and the 
method of promotion in the Civil Service. The* Prime 
Minister has now replied that the Government has coni" 
to the conclusion that such an inquiry, by a Royal Com- 
mission, would be useful and opportune. The composition 
of the commission and the terms of reference will be 
.announced in due course. 

We learn from The Pioneer Mail that ihf" (Government 
of India has decided to place Lieut. -Colonel E. H. V. 
Atkinson, R.E., principal of the Thomason Colleg*’, 
Rorkee, and Mr, T. Dawson, principal of the Victoria 
Technical Institute, Bombay, on special duty early in tlie 
new year. The object of the special duty is to bring tho 
technical institutions of India into closer practical rrla- 
tions with the employers of labour in the country, wheih* r 
they be Government workshops or factories or privaio 
concerns. Colonel Atkinson and Mr. Dawson will sindy 
the existing requirements of employers of labour, and ho'^' 
far they can be met at existing institutions. They lyU 
also make proposals for establishing closer connection 
between the existing business concerns and the exist iiig 
technical institutions. On entering any province they '^'dl 
report themselves to the local government, and condu* t 
their inquiries on lines approved by the local governnwaii 
and in the company of any person whom the local gov< m- 
ment may appoint for the purpose. It is hoped that 
employers of labour will cooperate with the Government m 
this important practical work. 

The necessity for the establishment in this country of a 
lectureship in tropical agriculture forms the subject of ij 
leaflet which has been circulated by Mr. S. Simpson, 

49 Finsbury Pavement, London, E.C., and a copy 
which has been received. The departmental commilt'^ 
appointed in 1908 by the Board ^ of Agriculture 
Fisheries to inquire into and report upon the subject o 
agricultural education in England and Wales, put on 
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record, the leaflet points out, the opinion that universities, 
in making provision for the training of agricultural 
experts, are doing not only a national but an imperial 
work, a'nd one of the recommendations was to the effect 
that it would assist in the provision of suitable agricultural 
experts for the development of British tropical and sub- 
tropical colonies it a readership or lectureship on tropical 
agriculture were established at one or more British uni- 
versities. Nothing has yet been done to carry out this 
proposal. Mr. Simpson urges the pressing necessity for 
the step, and suggests that the Imperial College of Science 
and Technology should by all means be the first place at 
which such an urgently needed lectureship is instituted. 

SOCIETIES AND ACADEMIES, 

London. 

Royal Meteorological Society, December 20.— Dr 

II. N. Dickson, president, in the chair. — VV. Larden : 
Solar halos and brocken spectres. 'J'hc author described 
soiii'.* phenomena round the sun which ho had observed at 
St. Moritz in the Eng.adine. 'These included (i) brilliant 
niKmr.s not arranged in rings; (2) a scries of rings; (3) the 
large halo of 22° radius ; and (4) parhelia, &c. He gave 
a descripti<jn of a complicated system of halos and pjirhella 
\\ hi( h he had observed on one occasion at Silvaplana in the 
Engadine. — \V. II. Dineo : 'The statical changes of 
pressure and temperature in a column of air that accom- 
pany changes of pressure at th(? bottom. It appears on 
investigation that Ihi- changes will dejxmd on the manner 
in which lhf‘ change at the e.arth’s surfac<; is produced, 
and also upon the initial vertical distribution of tempera- 
ture. i^'urthermore, it is necessary to assume that the air 
column is bounded laterally by some rigid boundary, other- 
wise the pressure produced at any given height could not 
be maintained. 'Tlw* pl;icc' of such a boundary is probably 
takfm ill nature by the l.aleral acceleration of strong winds, 
although we do not know how such winds are origimited. 
We do know, however, that in the lower strata the dilTer- 
»*ncr s of j^ressure that occur are, on the average, just 
balanced hy this acceleration, and we may reasonably infer 
that it is .also the same ai higher levels. Mr. Dines stated 
that the term “ ascending current of a cyclone ” has been 
used, but it appears to be incorrect. The actual pheno- 
mena seem rather to bo a bulging upward of the strata 
between ] or 2 km., and the isothermal a bulging down- 
w.ird f)f the strata above the isothermal, accompanied with 
a lateral e\p;msion of th<* strat.'i below the isothermal. 

Manchester. 

Literary «nd Philonnphical Society, December 12. — 

Prof. F. F. W(Mss, presklent, in the chair. — L. E. Adama : 
"he duration of life of the common and lesser shrew, with 
some notes on their habits. The author shows that his 
rfceni. observations on the moults and habits of shrews 
confirm his theory that all adult shrews die in their second 
autumn. His ronclusion is based on the following 
evid( 3 nces (i) all individuals examined during and shortly 
after Decemb'^r were sexually immature; (2) the genitalia 
are lot atrophied as winter approaches; (3) adult shrews 
do not moult into winter pelage ; (4) the measurements of 
a l.'irge number of shrews show that a maximum size is 
reached in summer. In his notes on habits, from observa- 
tion of a captive shrew, he refers to the extraordinary 
appetite, the nature of the food accepted or rejected, the 
mode of burrowing, and the limited power of sight. — ^T. A. 
Coward : A note on the little owl, Carinr noctua 
(Scopoli), and its food. Mr. Coward contends that the 
earlier records of the occurrence of this bird in Britain are 
founded on doubtful evidence, and do not justify its 
inclusion in the British list as an occasional wanderer from 
the Continent. The bird is charged with being destructive 
h) game. The examination of regurgitated pellets throws 
00 light on this assertion, but provides interesting informa- 
tion about its food. The author referred also to the food 
of the southern little owl, C. glaux, mentioning especially 
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the discovery of portions of a galeodes in its pellets. He 
suggests that the inorganic matter in the pellets may be 
due to the bird’s habit of eating earth\yorms. 

• Edi.n'burgh. 

Royal Society, November 20. — Prof. Hudson Beare, 
vice-president, in the chair. — Dr. John Brownlee : Point 
binomials and multinomials in relation to Mcndelian dis- 
tributions. The author showed how the mornonts about 
the centre of g**avity for any distributed expression such as 
might arise in Mendelism could be calculated. The general 
theorem is that if the distributed e.\prcssion consists of a 
series of factors, and if the moments of the complete ex- 
pression be denoted by ^3, fi^, and tho.se of the factors 
of which it is made up by 

Ta. ^4. r2. Ta, f "4. &C., 

, then 

By this means the moments of any complex expression 
.such cs (3+i)"(i t + b. .11,4 mugcr.s, could 

easily be calculated, and any continuous curve which arose 
in the crossing of two characters which were capable of 
quantitative measurement could be analysed, (i) For pure 
blending or.ns .‘‘Ui.h as . . . -1 i)'" arise; 

(2) for blending with partial dominance, forms like 
(IH-0-H2 + 0-1-0+ 1) ' ; (3) for dominance, forms like either 
^3-1-1"). having the dominant elements all coming from 
• •• e e, or (3 I iV'U j)'/ if so many come from both 
blendings ; for both these forms the second moment is 
identical if ^ + q = n, and thus the standard deviation would 
afford a true measure of comparison evt^n between 
symmetrical and asymmetrical distributions ; (4) if coupling 
occurred either internal or exte rnal there arise forms like 
( I 1 2(// - I ) + I )**, (;/ - 14 2 I' - I )»*, where ;/ -- 2'’. — W • 
OordQn and G. H. Quiliver : The influence of the ratio 
of width to thickness upon the apparent strength and 
ductility of flat test bars of soft steel. The bars were 
rectangular in section, with a uniform thickness of a 
quarter bf an inch, and widths varying from half an inch 
to four inches. Neither elasticity nor ultimate strength 
was appreciably influenced by change of section, but the 
ductility as measured by the percentage of extension was 
found to vary considerably. For a fixed gauge-length of 
8 inches the extension increased as the ratio of width to 
thic'knn.ss varied from 2 to 7, remained sensibly constant 
.aN the ratio varied from 7 to 12, and then rose as it varied 
from 12 to 16. The extreme difference of extension was 
10 per cent., or nearly one-half the extension of the 
narrowest bar. For a variable gauge-length equal to 
1 1.3-/ area, similar results were obtained, but the extreme 
difference of extension was only 2 per cent., or about one- 
fourteenth of the extension of the narrowest bar. 'The 
I peculiarities were found to be connected with the chang< 

•f section in the neighbourhood of the constriction. — Prof. 
Sutherland Simpson : Observations on the body tempera- 
tures of some diving and swimming birds. The large 
j number of birds examined included the storm petrel, 

I cormorant, razorbill, guillemot, grebe, gannet, gull, kitii- 
wake, &c. There were eighteen different species found in 
tho Orkneys, the Firth of Forth, and in and around 

Cayuga Lake, New York, U.S.A. In all cases in which 
the sex was determined the rectal temperature was slightly 
j lower in the male than in the female. Of the orders 

examined, the highest temperatures were found in the 
Longipennes, the lowest in the Tubinares. The series 
arranged according to body temperature did not run 
parallel with the zoological series. — Dr. Thomas Muir : 

The theory of circulants from 1861 to 1880. 

December 4. — Prof. F. O. Bower, F.R.S., vice-president, 
in the chair. — Dr. J. Stephenson : liranchiura sowerbyu 
Beddard, and on a new species of Limnodrilus with dis- 
tinctive characters. From specimens found in India the 
author was able to add to our knowledge of the former 
species, of wliich only a limited number of specimens h.id 
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been so far described. — £. M. Horaburffh : The railway 
transition curve. The mathematical and dynamical condi- 
tions to be satisfied by the transition curve by which transi- 
tion is to be made from one straight track to another* 
were discussed in a new way, and a comparatively simple 
method deduced (or practical setting off of the curve. — 
A. C. Cummins and Alex. Gemmell : The preparation 
and properties of basic copper nitrate, and the hydrates of 
copper nitrate. Only one basic nitrate was found, namely, 
Cu(N03)3,3Cu( 0H)2. Copper oxide with 100 per cent, 
nitric acid yields copper nitrate trihydrate, nitrogen 
peroxide, and oxygen. Copper oxide does not interact with 
nitric anhydride. The conditions for the formation of 
copper nitrate trihydrate and hexahydrate, and their range 
of stability, were studied. — A. C. Cummin^ and E. W. 
ffamilton Smith : The reduction of ferric salts (i) by 
sulphurous a.'id and (2) by zinc dust. Ferric salj^ are 
most quickly reduced by sulphurous acid if the acidity is 
kept as low as possible, but if the reaction, of the mixture 
is alkaline no reduction takes place. V^ious zinc alloys 
were compared with zinc for the reduction of iron, but 
offered no advantages. A rapid method for reduction with 
zinc dust was described. — A. C. Cumming: : Note on a 
perforated silica plate for excluding flame gases fi;om a 
crucible during ignition. The hole was made of the appro- 
priate size to hold the crucible. With this device calcium 
carbonate was quickly reduced to oxide with a good 
Bunsen burner. 

Melbourne. 

Royal Society of Victoria, November 9. — Prof. E. W. 
Skeats in the chair. — Frederick Stoward : The effect of 
certain chemical substances on the vitality of the buds of 
potato tubers, and the'r disinfective action on the potato 
blight {Phytophthora infestans). Steeping for three to six 
hours in 5 per cent, or 10 per cent, sulphuric acid retards 
growth. Treatment for twenty hours in 10 per cent, solu- 
tion kills the buds. Ste^^ping for ten days in various dis- 
infectants in very dilute solutions, or even in pure water, 
prevented germination of the fungus. — F. Chapman : 
New or little known Victorian fossils in the National 
Museum. Part xiv. — On some Silurian trilobitcs.^ Ampyx 
panmlus, Forbes, var. jikaetisis^ var. nov., /I. yarraensist 
Illaenus jutsonif Encrinurus (Cromus) spryi^ and Homa- 
lonottis vomer, are described as new. 
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THE CLIMATE OF AFRICA. 

# 

The Climate of the Continent of Africa. By Alex- 
ander Knox. Pp. xiv+552+13 maps. (Cambridge 
University Press, 1911.) Price 21s. net, 

S UCH a work as this has not only become highly 
necessary, but should be in great demand 
amongst Governments, mining and commercial com- 
panies trading in Africa, missionary Itecieties, and all 
individuals who intend to visit Africa for any length 
<}i time, or to settle in any part of that continent'^^^ 
f?urposes of health, science, education, or comm^ctp 
gain. It is to be regretted therefore that the book 
on its first appearance should contain some needless 
errors and be chargeable with not a few omissions. 
And in the ^ope that some indication of these may 
i be of use in the preparation of a second edition, it may 
not be thought ungracious on the part of the. re^ewer 
to point them out. 

First, in regard to the spelling of African names. 
Nothing is more irritatingf^ to those who believe in the 
desirability of simplifying and standardising the ortho- 
graphy of place and tribal names in all those regions 
of the world (in other words, all aboriginal America 
and Oceania, and nearly the whole of Africa and 
Asia) than attempts on the part of authors to avoid 
conforming with the standard spelling of the Royal 
Geographical Society, the Indian Government, the 
Royal Asiatic Society, the African Society, and most 
Government departments and learned institutions which 
are qualified to pronounce an opinion on this subject, 
and to promulgate a fixed spelling for all parts of 
the world where no standard has hitherto existed. 
In some cases this official spelling, though logical as 
to the use of consonants and vowels, may not haw 
been quite consistent with the original and most wi<jit 
spread native pronunciation of the name. For 
example, there is no' doubt but that the Tate explorer, 
*Sir Henry Stanley, had a defective hearing (the 
^ reviewer speaks from much personal know- 
ledge), and not infrequently wrote down an 
incorrect version of the native name. No 
traveller subsequent to Stanley has been able to 
hear any native of eastern equatorial Africa say 
“ Ruwenzori.** Perhaps the nearest* form to Stanley’s 
rendering is Runsoro or RunWi (a considerable list 
of native names of this mountain mass is given in the 
reviewer’s book on the Uganda Protectorate and in, 
the monumental works published in connection with 
the Duke of the Abruzzi’s expedition). But, how- 
|ftver that may be, Ruwenzori has long been the form 
tidopted by all GoveiPhments and all geographers of 
any note. Why, therefore, in the work under reviewj^: 
should the author introduce a meaningless name oi 
his own-— Ru j^zbri? There is no linguistic justifica- 
tion for this variant, and in looking through the index 
it is a matter of inconvenience to find the familiar 
name Ruwenzori absent. 

In regard to the place-name Quelimane. Both the 
author and ^everal geographical societies and map- 
makers are at fault. 'Hie author spells it phonetic-' 
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ally as Kilimane, as though it was a native name. 
Other authorities give it as Quilimane. Neither is 
correct. As a matter of fact, the official Portuguese 
name is 'Quelimane, which is an ancient corruption 
of' a Swahili-Arab word, Kalimani, meaning ’’inter- 
preter.** This was the nickname of some person who 
met the ships of Vasco da Gama or other Portuguese 
pioneers, and served* as intermediary between them 
and the natives. If we are to continue to use the 
place-names ’’Mozambique*’ and ” Inhambane,” we 
have no recourse but to go on citing the name of this 
river mouth * on the north of the Zambezi delta as 
Quelimane. If Mr. Knox desires that his work shall 
be perfect from the point of view of conformity with 
the best opinion in the rendering of African names 
in any further ^ition of the work, the spelling requires 
careful revision! The author points out his own spell- 
ing of Morocco as Marocco, as though it were prefer- 
able to the commonly accepted term. As the phonetic 
foundation for this name is really Marakesh, we do 
not seem to gain much by departing from the widely 
accepted English form, Morocco, unless we go the 
whole hog and call the land of the Moors either 
Marakesh or Maghrib-al-Aksa. 

In the same way, appendix i, a glossary of the 
principal vegetable productions of Africa, except 
timber trees, by Miss Mary S. Knox, also^ requires 
revision and a slight extension to be perfectly useful 
and unimpeachable. Under the heading of ’’Acacias 
the information is too vague ; no species of capsicum 
(chillies) is native to Egypt, the whole of this genus 
being of American origin. Under the head of 
’’Coffee**' nothing is said about the ver^mportant 
species, Coffea liberiensi^; and the assurr^tion that 
there is but one species indigenous to or cultivated 
throughout tropical Africa, Coffea arabica, is quite 
incorrect and out of date. A reference to the works 
of Auguste Chevalier (amongst others) would enable 
Miss Knox to give much fuller and more useful in- 
formation regarding the various species of coffee indi- 
genous to tropiem Africa and cultivated therein. It 
would be invidious to go on pointing out the i^rrors in 
this appendix, but there are others. Yet it would be 
comparatively easy to make the whole appendix abso- 
lutely accurate and of great interest and importance 
in correlation with the main part of the book dealing 
with the African climate. 

It is incorrect to say that the indigenous rubber of 
the Uganda Protectorate is ”of poor quality.** On 
the contrary, this protectorate is noteworthy for con- 
taining a large number of Funtumia elastica trees, 
which actually produce rubber attaining the highest 
value, when properly prepared, of any samples, even 
exceeding occasionally in price the best Para. 
Although a reference is made to the climate of Liberia 
(a region whiclf, though small in extent, is very pecu- 
liar in flora and fauna — singularly so in fauna — and 
represents the culniination in rainfall of any part of 
real West Africa— ^as distinguished from Central 
Africa), the information is incomplete and old in date. 
Had the author glanced at the work on Liberia by the 
present reviewer, published in 1906, he would have 
found|j||ater and more complete statistics; and there 
is stilF further information in the reports and papers 

L 
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published by M. Auguste Chevalier. In the parts 
dealing with Sierra Leone and Southern Nigeria, no 
reference seems to be made to the valuable rain and 
temperature records kept and published by (or under 
the direction of) Mr. Frederick Shelford, the chief 
engineer or constructor of the railways in those coun- 
tries. Mr. Shelford has made his records sufficiently 
public in the papers of scientific societies for them 
to be easily accessible. 

The maps contributed to this book by Mr. J. G. 
Bartholomew under the direction of the author are 
admirable, and great praise must be awarded to the 
author for his general research, the clearness with 
which he sets forth his details and his conclusions, and 
the way in which he has invested what might seem to 
be a somewhat uninteresting subject with an interest 
and an importance sufficient to attract the general 
reader as well as the specialist. The book, indeed, 
is so good that it ought to be made as perfect as 
possible in all its details, which is why the reviewer 
has expatiated more on these slight defects than on 
the general excellence of what should prove a standard 
work. 

One last criticism, for the publishers. It might on 
the whole be better in future editions to paste tjie 
twelve maps on monthly rainfall into the body of the 
work. Although in some ways it is convenient to 
have them in a pocket and to handle them separately, 
they are very liable in library use to be lost. 

H. H. Johnston. 

THR NEW ANINLAL PSYCHOLOGY. 
Animal Imelligence : Experimental Studies. By E. L. 
Thorndike. Pp. viii + 297. (New York: The Mac- 
millan Co. ; London : Macmillan and Co., Ltd., 
1911.) Price 7s. net. 

O NE of the most remarkable |pimples of sudden 
and rapid development of a new scientific 
method and a new and extensive . body of scientific 
fact is to be seen in the growth of the study of animal 
psycholpgy during the last ten or a dozen years. As 
in the case of the general science of psychology, the 
change came with the introduction of experiment as 
the fundamental method of investigation, but the 
transition was accentuated by a craving for objectivity 
of results, which focussed the attention upon the 
objective performance or behaviour of the animal 
under examination, not only to the detriment, but 
even, in the case of many observers, to the complete 
neglect of sfpeculation as to its psychical life. If the 
new psychology claimed to be a psychology without a 
soul, the new aniq|al psychology threatened, and still 
threatens, to become an animal psychology without 
consciousness. Many investigators have indeed 
openly declared for this ideal — not denying the pre^' 
sence of consciousness, but regarding it as of no 
importance or value in an explanatory scientific 
system. Nevertheless signs are not wanting in the 
most recent work of a healthy reaction from this 
extreme view, based as^ much upon observed fact as 
upon a priori speculation. 

After the most ' detailed investigations ha^lb been 
made into the manifold relations of stimulus and 
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response presented by organisms, there is still room 
to be found for psychical factors of a greater or less 
degree of complexity, if the explanations are to be 
complete, although it is a sound principle of 
methodology that appeal should not be made to^hem 
until the possibilities of an exclusively mechanical or 
chemico-physical explanation have been exhausted. 
Indeed, ic is the new experimental method that has 
succee^d in demonstrating, in certain cases, the exist- 
ence or sensations not to be suspected 'from ordinary 
observation of the animal. Thus, fish do not 
ordinarily react ^to certain musical tones. If, how- 
ever, such a musical tone is sounded repeatedly when 
food is supplied to the animal, the latter will ult^ 
mately respond to the sound by comijj^g to be fedc 
In this case, as in many other similar cases, the exist- 
ence of the senihtion or its neural equivalent is demon- 
strated by the method of association. ^ 

Although the general tendency of the science is to 
become more and more closely assimilated to biology 
in itf methods and explanatory hypotheses, its most 
marked characteristic at present is a certain distrust 
of the adequacy of the principle of natural selection 
to explain the facts, ahd a greater faith in 
physical, chemical, and physiological explanations. 
It shows an equal distrust for hnalistic, and, 
in particular, anthropomorphic views, and is 

more ready to form its own scientific conceptions and 
seek the explanation of the more fundamental facts 
of human behaviour in them than conversely. Its 
scientific independence is well symbolised by the 
appearance in America, at the beginning of last 
year, of a new journal, The Journal of Animal 
Behavior, which is issued bi-monthly, and contains 
excellent and extremely interesting articles upon the 
modes of behaviour and (perhaps) consciousness of 
various kinds of animals. A very complex and 
Indent technique has been developed, which contrasts 
with the anecdotal method of the English school of 
the last generation almost as pronouncedly as do 
modern chemical methods with those of the mediaeval 
alchemists. One must hasten to add, however, that 
the well-known works of Prof, Lloyd Morgan forn^^ 
an honourable exception to this method, and are, of 
course, exempt from the criticism. 

In the case of the psychology of verfebrates, it is to 
Prof. E. L. Thorndike, of Columbia University, that 
.the great credit is dpe of inaugurating the new 
methods of research and indicating those modes of 
experimentation which have met with such signal 
success at the hands of himself and his successors. 
The book on “Animal Intelligence** which he has 
just published is a reprint of four experimental studies 
already well known to the spj^ialist, viz. “Animdji». 
Intelligence ; an Experimental Study of the Associa- 
tive Process in Animals** (first published in 1898), 
“The Instinctive Reactions of Young Chicks** (1899), 
“A Note on the Psychology of Fishes** (1899), and 
“The Mental Life of Monkeys (1901), together with 
an interesting introductory chapter on “The Study 
of Consciousness and the Study of ; Behaviour,** and 
two concluding chapters, also of a general character, 
headed “Laws and Hypotheses of Behaviour** and 
“The .Evolution of the Hviman Inteliect** respectively. 
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It will at once .be sepri now iniportaht the VpJlufrn^;! 
We have here a compafct knd'yfeU-aita^^ stafcment; 
of the ^ews of a das, stcpl investigator, alive wi^ 
the enthusiasm of their fir^t ’production, and amplified 
by the maturer judgment pf their author. No better 
book* could be put'tntb-^ the intending 

research student, ori^^tj of the general student of 
psychology interestfc^in of the results 

of Experimental animal psychology upon psychology 
at large. ,..py , 

Thorndike’s first research, is ; the well-known one. 
upon the learniqg-powers of Caifs, dogs, and chickeniv 
as the result of which, was led to the conclusi<^ 
that animals at this.;^pge of eyplution make litt]^ 
no use of fr^ijAe^s in: problem 6 i^' 

new situation , : if ^ such ideas at ffl. 

Hungry cats and dog%,!Bhut up in cages; the doors 
of which can ^^ppehPd'by the manipulation of more 
or less com^^x'' mechanisms of leveM;' bolts^ and 
^ buttons which enable them to get at food placed 
just outside, learn to escape by the method of “trial 
and error,” and by that alone, as is shown by the 
i^radndl descent of tlfe curves representing the times 
taken to escape in successive experinxents. The 
resultant pleasure of eating the food upon escape 
tends to “stamp in’* the immediately preceding asso- 
ciation of the appearance of the interior of the cage 
\^•ith the impulse and experienced muscular move- 
ments involved in working the releasing mechanism. 
On the other hand, the pain of failure tends to “ stamp 
nut” the corresponding misleading impulses, and to 
prevent their association with the appearance of the;. 
Dox’s interior. This is Thorndike’s “sense-impulse” 
theory of learning, which he finds also to apply in 
the case of fishes and even of monkeys. With the 
latter the learning is more rapid, but of the same type. 

J'horndike discovered no unambiguous evidence 
in his animals of the power of learning by imitation 
or by being put through the required movementEJ^ 
whence he concludes that ideas, even if p^sent, are 
not used in solving, ^h practical problems as he had 
devised. Some of his critics have stated or tacitly, 
jl^-issumed that he denied the presence of ideas in hi$. 

' animals. This is -^in error. Others have suggested 
that he did not always succeed in gaining the atten- 
tion of the anima^ to the matter in hand, again a; 
criticism which is hot. justified, since much space is, 
devoted in ,;|he meinpifs . to fte discussion of this, very 
|)oint, and success, ;iitJ this is exj^licitly claimed. Evejij 



^ . aisb^ ^me of the lower . animal9^| 
and that in so animal as the frog (see S^*' 

tj/h^ber-October numbp^ pf The Journal of Ammat' 
ffdiavi 6 f\ “ intellige^itiiv'^f high order’-*', 
s indicated by the great rapidity with which certain 
habits may be forniefd, ThowOdike *s “trial and error”* 
method remains, thd ^ Exclusive, yet the pre- 

dominant method of'jjS^^ng in all animals, including 

The book is full pf Sopiting discussions of minor 
points of psychdlogy-^^r$TV a most convincing 

of 

the ordinarily accepted 


.j^ction-^tyut spabP does hot permit bf a CQ^sideratidn 
i;of, these. *' Whole books have b^h writtch; ph. Thom- 
dike*s:work, and in a limited review like the present 
one cannot attempt to do more than summarily ^ate 
a personal opinion. The book is a veiy . valuable addi- 
tion to “The Animal Behavior Series,” of which it 
forms the third" volume. William Brown. 


THE ASTROLABE A PRISM E. 

Description et Usage de V Astrolabe A Prisme, By 
A. Claude and L. "Driencourt. Pp. xxx+392. 
(Paris : Gauthier-Villars, 1910.) Price 15 francs. 

D uring the experimental period of the astrolabe 
d prisme the authors have from time to time 
communicated various articles to several papers, in 
which they have described, their apparatus generally 
and shown its practicability. But the experimental 
period is now assuredly passed, and this ingenious 
apparatus may be looked upon as part of a field equip- 
ment capable of giving results of the highest precision. 
Hence its description calls for fuller treatment, and 
certainly ho other instrument was ever awarded a 
more satisfactory description and discussion than this 
one is in the volume before us. The work is a 
manual containing practically all there is to know 
about the astrolabe d prisme, its form, its advantages 
and difects, its adjustments, and the full treatment of 
the errors and observed values in securing the most 
dependable results from its use. It is characteristic 
the book that its publication has been several 
times delayed because new modifications i^re intro-, 
duced or new results secured. 

'I MM. Claude and Driencourt were not the original 
proposers of such a device, for, as they point out in 
the introduction,, the method id^^olved was treated 
theoretically by bt|||B€ck in No. 3102 of ila 0 Astro- 
nomische Nachrichtm ; but they were unaware of this 
when they commenced the work in 1903. 

The principle involved is the determination of posir 
^tion by the meth<^ of equal altitudes, a method in- 
^rentiy good in theory, but somewhat out of repute 
among practical men by reason of the difficulties of 
manipulation attending the sextant; In the astrolabe 
a prisme of the present day— a far differ^t instrument 
from that proposed by Dr. Beck, or . thos^rst designed 
by the present authors— these difficulties ire eliminated, 
and portability, rigidity, and ease of manipulation 
are now actually features of the instrument. . 
k^After Iblating t^ history of the development, of the 
^apparatus in the introduction, the authors proceed to 
give a detailed description of the principle in qhaptec i.j 
this is no mere description, but is a very lucid and 
masterly discussion in which it would be difiicult to 
.find an omission. A discussion of the adjustments 
then follows, and we arrive at chapter ii^ only to find 
that discussic^ and description;^ are again, necessary 
because M. Jobin, the constructor, has so greatly 
improved the instrument as a field apparatus that *a 
chapter dealing specially with his forms becadiO .Neces- 
sary. ’ ; ' 

Having learned tfie principle and construction of the 
astrolabe d prisme, we are next introduced (chapter ilj.) , 
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to the method of' equal altitudes for 'the determinot; 5 w*ip,the scatterte-d literature erubodyiq^r the results of recent 

Vrescardi in odontology — a statement of the facts, and 

- • ■ 


of latitude and time, and the application of this method 
to the particular forms of observation for which the 
instrument is suited. The problem of determining 
geographical longitude is treated in the fourth chapter, 
and forms a very pretty example of astronomical 
geometry. 

authors are not content with thus having given 
at ^gth, yet tersely, the fullest instructions as to the 
principle, the construction, and the use of their ad- 
mirable device; they now give complete directions as 
to the preparation of the observations, the preparation 
and use of tables in the reduction, graphical solutions, 
and special cases. 

The second part of the book is eminently practical, 
in which actual operations are described, actual tables 
given, and values from actual observations arc repro- 
duced. 

It will be seen that the manual is intended to leave 
no question in reference to the astrolabe d prisme 
unanswered,, and the intention has been rigidly fol- 
lowed. For e^cample, in any astronomical operation 
the question as to the ease with which accidental 
and instrumental errors may be isolated and eliminated 
is a crucial one, and to this question MM. Claude and 
Driencourt pay special attention. Possible, but not 
obvious, imperfectirns in the" glass of the prism are, 
perhaps, the chief source of error ; therefore the]onake 
the determination of the possible amount andlilbtion 
of this error a special feature. 

As to the practicability of the method and apparatus, 
the book contains actual evidence in the observations 
of the difference of longitude Paris -Brest, and in those 
made by ‘ Lieutenant Mailles in delimitation of the 
Congo and the Cameroons. In both cases was the' l 
astrolabe d pmme employed, and in both cases were 
results of the high^t precision secured. 

The*|^erent types of instrument are well illustrated 
by diagrapas and reproductions at the end of the book. 


THE TEETH OF VERTEBRATES. 

V crgleichende Anatomie des menschlichen Gehiss^ 
und det Zahne der Vertebraten. By Dr. P. de 
Terra. Pp. xiv + 45 1 + 200 figures. (Jena : Gu;^v 
Fischer, 1911.) Price 12 marks. f/? 

T O^ Write ^comprehensive treatise on the teeth of 
vertebrates demands a familiarity with a very 
wide, tapge of anatomical, zoological, and especially 
palsei^tological literature (the book under review con- 
tains <a bibliography of about 3000 titles !)j|iiniintte 
patience to master and assimilate it, and industry to 
arrange and set forth so vast a material in orderly 
fashion. That this colossal task should have b^n 
accomplished with some measure of success by / a 
dental surgeon reflects great credit upon the author 
of this book^^Dr. Paul de Terra, of Zurich. 

He describes his aim as an attempt toTill what hai 
hitherto been a serious lacuna in German literature, 
nanicly> , the lack of any book of the nature of the 
Engiii^^; classic, Tqmes’s “Manual of Dental 
Anaf^OTjr; Human and Comparative. “ 

{|e^^s also endeavoured to supply the generally' 
felt' want of a detailed and systematic summary of 
•^ro; 2201 , VOL. 88] 



them, Ufj. such a 
ic development 


time has not yet 
. treatise upon the 
luse many of the 


the theories put forward tO:ex 
manner as to suggest the 
of teeth. 

Dr. de Terra is of opinion il 
arrived for compiling an ad 
comparative anatomy of teeth, J 
most fundamental prob'tems relating to. the interpre- 
tation of the arrangement, structure, and evolution of 
teeth are still in dispute. ' He has aimed, therefore 
at presenting an impartial static, ^nt . of .all the . facts 
and the views of different authorities; without com- 
mitting himself to any one "ea^lanation. A )gpod 

ej^mple of his ihPde of deaUng' ^ dispt 'iiJf 

problems is seen in his nojl^rcq^^ statement 
(pp. 60-69) concerning the hyjfodheses of trituberciily 
and concrescence. 

This attitude may perhaps comgi^d' itself to the 
expert reader and be useful to the teafcher, who wants 
a detailed statement of the evidence for and against 
a particular view ; but we think ;lthe student has a right 
to expect from the author of a treatise, who presum- 
ably has a much more intimate acquaintance with the 
evidence than even his writings reyeal, some guidance 
in picking his steps amidst the tangle of conflictini^ 
views. 

This book is really an encyclopaedia of dental 
anatomy: it deals in great, detail with the comparative, 
anatomy of teeth, jaws, and skull, their minule 
structure, their developmental history, and the discus- 
sions that have sprung from atten^ts to interpret the 
significance of their form and arrangement. It con- 
sists of an introduction, in which such general ques- 
tions as nomenclature, general embryology, and zoo- 
logical classification are discussed, and three section^, 
dealing respectively with (i) the comparative anatomy 
of the skull and buccal cavity in the Vertebrata; 
the nature, composition, structure, and significance of 
teeth; (3) a detailed systematic account of the 
teeth in au the vertebrate groqjjpf 

The colossal bibliography is well classified; but it 
includes a number of references to small hahdbookfi 
on general anatomy, zoology, and j^bryology whic# 
might have been omitted with advantage. Moreover, 
one may search in vain in this list of literature for 
many of the most important memoirs on strictly dental 
anatomy th^t the last ded^e lids pybdijced;^. Osborn ’s 
important treatise on mammalian is a case in 
point. Andrews’s monograph on ine^avolutLon of the* 
teeth in the Proboscidea, whidt U^^not mentionedf is 
perhaps of more importance 'the Whole of tlv. 
fifty-six works quoted in reference to'^’tlhis subject. 

There are also some cUrtouf gbMtpings of 
the Sirenia and Cetacea *^dud(^ in one brd^ 
(Cetomorpha) and the Hyradoljlah are included in tb* 


order Proboscidea I 
No doubt it would be easy ^^4 
fault with much of the def 
as this. But the book willl i 
as a work of reference ] and' 
will have occasion to copavifi: 


led astray by its inaccurii^^l^i^lssio^ 



^eciaiist to find 

" i -sucb 

useful purpo •' 
ty of those wl.o 
'a not likely to b'^ 


G. E. S. 
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BASIC OPEN-UEAHtH STEEL-MAKING. 

\ 

The Basic Open-hearth Steel Process. By Carl Dich- 
raann. Translated and edited by Alleyne Reynolds. 
Pp. xii+334. (j^don: Constable and Co., Ltd., 
^ 1911*) Price io4?k 64 . net. 


XT^ARLV halfj|^ work is an elaborate chemical 
IN treatise ort^^l^roducer practice, and the next 
ninety pages deal "i^th the chemistry of slag-making 
and the heat equivalents of the oxidisable constituents 
charged into the ' furnace. The remaining portion 
treats of the various basic methods adopted, from the 
scrap and carbon tjie ore and molten pig-iron 
^ocesses. ' 

Judging fromythe^;i^bles on German practice the 
author has been very"fprl;unate in having to deal with 
pig-irons only sligntly^' inferior in quality to our 
ordinary hematite varieties, instead of the varied 
i lasses of basic pig-iron a^^ilable in this country ; hence 
the large outputs obtained. Tables on pp. 190, 191, 
jio, 271, 277, 281, 284, 287, 292, show the character of 
the piactice quoted. Which is mainly washing metal and 
iLinning down to the mildest steel; hence the method 
of sampling the bath mentioned on p. 230, and the 
tapping ot the bath by the judgment of a sample 
bteakei, even if successful under the very favourable 
conditions assumed, is entirely unsatisfactory ^^here 
the sulphui and phosphorus contents are so different, 
iliesc faclois necessitating rapid chemical analysis 
tombined with the malleability test made by subject- 
ing a sample to forging. When the metal in the bath 
lias passed the require^ malleability test, an addition 
ot ferro-manganese is made to the bath, and, after 
allowing it lime to settle down again, the heat is 
lapped. 

Ihis German and American type of practice with 
comparatively low phosphorus irons is entixely un- 


satisfactory with English pig-irons, a return of phos- 
phorus to the metal being the general result, when 
the phosphoric acid in the slag exceeds 5 per cent, and 
the silica is fairly high. Additions ot hematite pig- 
iion, containing over per cent, of silicon or of’ 
^ihco-spiegel, give similar uncertain results. As a 
consequence the addition of ferro-manganese and other 
alloys for special steels is made in the ladle, great 
care being taken that the last of the additions is added 
well before the slag comes. The percentage loss of 
manganese in the furnace or in the ladle is given at 
40, as per H. H. CampbelFs acid practice. This is a 
mistaken idea as regards ladle practice, as advantage , 
is taken of this in the acid process to sm 
ferro-manganese, whilst in basic work, with slags 
iron oxide, the lose of manganese is very small 
0*05 per cent» o^^<^o$phorus in the metal ; about 
15 per cent, whed is between 0*025 and 

^045 per cent. ; at^f^giLy rsach 35 per cent, when the 
metal has been 'dotyn to o‘oi per cent, phos- 

P lorus with cent of c^on. 

Ihe paragrap^m, 4 wrbhrisati 6 n on p. 239 is very 


1 he paragraph m» 4 wWbhrisati 6 n on p. 239 is verv 
interesting. Wit^4|M|^^^a e^erience it is possible 
w ith regularity* 3ie 6arbon ’* that is to work 

e process, so thlt ttlfl. htMjvis irt a sultaUe condition 
o> tapping when tfj^? de^^d carbon percentage is 
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reached, instead of running down to, a itlm^mild or 
almost carbonless bath and^fhen rec^Wisiitg* The 
diiQculty spoken of in the molten pig'^il ore^ocess, 
the impossibility of regulating the slags so as to stop 
at the desired carbon content, is due to the ore charged 
having a curious action of its own, a sudden drop of 
0*30 to 0*40 per cent, of carbon in the sample in a 
few minutes oven if the slag is practically ore^ee. 
This action is very noticeable when a tapping tem- 
perature is attained. It the slag is not in a fit 
condition for tapping when the required carbon has 
boon reached, it is not good practice to add large 
quantities of low-silicon hematite or spicgel to increase 
the carbon. It is much better and more economical 
to go down for a lower car)|pn. 

The removal of sulphur, that bugbear of the basic 
steel melter, is discussed on pp. 167-171, and dismissed 
\vith the conclusion that it is more profitable to take 
rare that sulphurous materials are not charged into 
the furnace. This is what everyone would do if he 
could always get nearly sulphur-free materials to use, 
but much of the English basic material some of us 
I h.ivo to use contains o‘oS and occasionally even up to 
! 03 per cent, of sulphur; hence one may easily with 
such material have 0*2 per cent, of sulphur in the 
charge when melted. This can be quickly reduced by 
the combination of heat and lime whilst the carbon is 
above 0*3 per cent., the trouble with regard to de- 
sulphurisation coming when a charge melts out with 
a low carbon content (p. X94), The sulphur problem 
is intensified by the fact that materials averaging 
0*03 per cent, of sulphur may be charged into a basic 
furnace and melt out^'at o‘i per cent, sulphur even 
w'hen melting rapidly, owing to sulphur being taken 
^ up from the gas when one had to use a coal contain- 
ing more than 2*5 per cent, sulphur. It is very good 
wotk to finish wdth 0*05 per cent, sulphur in "the ingot 
in such circumstances. Although there is not viry much 
cl< ar guidance on practical^ wwking, the book as a 
wholt* gives a large number of interesting calculations 
on matters connected with the reactions directly or 
indirect Iv bearing on the general working of the basic 
open-hearth steel process. 

fHE GEOLOGY OF NEW ZEALAND, ' 

The Geology of New Zealand: an Intraductior^o the 
Historical, Structural, and Economic 6faolqJP^^By 
Prol. J. Park. Pp. xx4-4884-Xvi platies,^^ ,140 
figure, 6 maps. (London ; Whitcombe artd T^mbs,'. 

Price 10^. 6d. net. ' 

i^^H^geology of New Zealand is of exceptional 
1 variety and interest. The literature is very , 
scattered, and the valuable reports published by th6 
Geological Survey and Mines Departmetit of New 
Zealand are often troublesome to those who are not 
well acquainted with New Zealand topography. Prof. 
James Park has therefore undertaken a most useful 
work in compiling a guide to the gedOgy of the 
dominion ; and his book will be an indispensable work 
ot reference owing to its clear account of the stratL, 
graphical and economic geology, the detailed bilijlio- 
graphy of fifty-eight pages, and |be many beautiful' 
plates of New Zealand fossils. The book is 
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printed, and the new illustrations are all excellent; 
but a few of the old figure's taken from the SurVby 
reports, such as Fig. 72, might have been omitted 
as unworthy of place beside the new figures. Prof. 
Park’s work not only shows what has been done, but 
directs attention to the problems which are still 
matters of vigorous controversy in New Zealand, and 
to various conclusions for which the evidence is still 
unconvincing. 

The author is to be congratulated on many features 
of the stratigraphical classification adopted. Thus 1 
the Maitai series is now referred to the Carboniferous, 
a conclusion for which the evidence appears ^adequate, • 
for the supposed Inoceramus. which b*d to the refer- ; 
cnee of the series to the Meso/oic, turns out to be | 
an inorganic, structure. The famous Cretacco-Tertiary 1 
system of Hector has finally disappeared. It was , 
based upon the commingling of fossils from two dis- ' 
tinct horizons; and Prof. Park describes one of the 
bods to which some of these fossils were attribufcd as ! 
quite unfossiliferou.^s. The volume includes a valuable i 
note by Mr. F. Chapman on the correlation of the | 
Oamaru series, which, with their Australian equiva- 
lents, he assigns to the Miocene. One may be excused 
for suspecting whether a stratigraphical difficulty in 
regard to the Kaihiku series is not due to another 
mixture of fossils. 

Prof. Park’s identification of the Manioloto series, 
the lowest part of the Manipouri system, as Cambrian 
appears to b<^ the mo.st doubtful point in his classifica- 
tion. The lithological characters of the Maniototo 
rocks are characteristically Archean, and though they 
are overlain by the graptolitic Kakanui series, 

which is Ordovician, far more convincing evidence 
than any yet forthcoming will be needed before 
the underlying gneisses can be safely accepted 

as Cambrian. The author is disposed to take a per- ! 
haps somewhat extreme view as to the range of the j 
Pleistocene glaciation in New Zealand. His discus- ! 
sion and photographs of the well-known Taieri ! 

moraine give more satisfactory evidence of its glacial ^ 
origin than any previously published. Prof. Park ' 
admits that the explanation of the Taieri moraine is * 
still incomplete; that moraine is very far south I 

and the evidence that glaciers reached sca-Ievel further i 
to the north is less satisfactory. He gives an in- ; 
teres||pg account of the glaciers and glacial deposits 
around the peaks of the North Island, and his account, i 
of thfe Tarawera eruption, with the exception of his 
recent paper in The Geographical Journo^, is the i 
best account of it yet written. V 

Prof. Park gives a ver\’ interesting account of the ' 
Tault system of New Zealand, and admits the great 
influence faults have played on the existing geography 
of the country. He thus justifies the conclusions of I 
Mackay, which were once so discredited in New 
Zealand. 'ITio account of the economic geology of 
New Zealand is of especial importance; but the author 
apf)ears to be unnecessarily alarmist as to the ap- 
proaching exhaustion of liic world’s stores of iron. 
“In two centuries or, less,” he says, “the battleships 
will be beaten into ploughshares and the ploughshare 
will be treasured by each tamily as a priceless heir- 
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loom.” He makes^the very sound proposal (p. 292) 
that some of the coalfields should be reserved for 
naval purposes; for since much. of- the power required 
on land can be derived from water, he holds that fac- 
tories and domestic consumers stould not be allowed 
to exhaust the fuel, which he thinks will always be 
indispensiible for use at sea. Prof, Park makes no 
reference to the oilfields of New/tifeealand, to which 
prominent attention has recently been directed else- 
where. J. W. G. 


OUR BOOK SHELF. 

The British Journal Photographic Almanac and Photif- 
grapher's Daily Companion^ 1912I Edited by G. E,. 
Srow n. Pp. 1436. (London : Henry Green and Co^ 
n.d.) Price is. 6d. net. - ■ • 

Our readers are so familiar this bulky but in- 
dispensable accessory to thej photographic studio that 
the mere announcement of the new issue is enough 
lo make them obtain their copy. With 1436 pag( 
the book is a veritable mine of information, and nofli^ 
only is it now almost a standard book of reference, 
hut it is instructive in a host of ways. This year Uk 
editor contributes a very valuable article on lantern- 
.slide making, and as this subject is a very popiilai 
one to-day, it should find a great number of readeis. 
No less instructive is the admirable w'ay Mr. C. H. 
ilevvitt tells us how’ both in- and out-door jx)rtraitiir«‘ 
may be successfully accomplished without any special 
appliances, and with the ordinary camera and lens; 
the article is also well illustrated with eleven examples 
of specimen work. 

The “Epitome of Progress,” by the editor, is full 
of interesting material, hints, and dodges, and llu* 
method of obtaining the effect of a portrait having 
been taken in a high wind is a good illustration of 
the last mentioned. In the section devoted to tin* 
recent novelties in apparatus, the editor occupir^ 
about eighty pages, so numerous are the articles to 
which reference is made. How to do it ” is th«‘ 
title of the section which gives 120 hints in pictiin- 
form. Each picture is a hint showing how to selec f 
a hand or stand camera, use a tripod, carry tin- 
camera on tour, copy draw^ings or pictures, &c. TIk j i’ 
is little doubt but that this section will be considcrabh 
enlarged in the next issue. Mention nei‘d only 
made of the lists of formulae, tables, miscellaneous . 
information, &c., and other distinguishing features'^ 
w’hich go to make us this useful volume. 

While the book contains numerous diagrams ami 
other illustrations, w’c may perhaps direct speci il 
attention to the very excellent three-colour print h> 
Willfried Deyhle, of Berlin, from a photograph 1-v 
F. Leiber, entitled ” Kongsbay on Spitzbergen,” takm 
with a Zeiss-Tes.sar f/4’.^, equivalent focus 5^- inch' *'- 
The book concludes with full indices of the text, iIk’ 
advertisers, and the goods advertised. • 

Alpine Plants of Europe, together with Culiurnl 
Hints. By H. S. Thompson. Pp. xvi-f-2S^. 
(London : G'. Routledge and $ons. Ltd. ; New York/ 
E. P. Dutton and Co., n.di). Price 7s. 6d. net. 
VALID claim for originality is preferred by the aulh '*' 
on the ground that this Volume Contains descriptioii'^ 
of plant.s from all ranges of the Alps, and it may 
added, that a few species of extra-alpine habitat ^ 
included, as Iberis gihraltaica. ' The altitudinal sigi ’' 
fication of the work “Alpine” also implied, so t1 it 
for the most part the species noted find a congeiu il 
home at a higher elevation than 5000 feet. Inclusi 
of all the alpine species growing within the area 1’ 



January 4, 1912] 


' ^ NATURE 



not been attempted; in fact, only nine species of 
Carex are included, and the list of grasses is limited 
to one species from each of eight characteristic genera. 
But for the more interesting alpine genera the list is 
nearly complete ; thu^,^ under Saxifraga about fifty 
species are described, and a few others are mentioned ; 
this is very inclusive, although the species Rudolphiana 
and Cltisii do not appear. 

Most botanists are aware that Mr. Thompson has 
an intimate kn^'ledge of the Alps and is familiar 
vith many of the floral rarities; they will therefore 
be prepared to find the concise descriptions and useful 
critical not(*s that form a prominent feature in the 
book. Another subject on which Mr. Thompson is 
equally qualified to advise is the cultivation of alpine 
.41ilants, and this aspect of the book, dealing with a jiopu- 
far hobby, is likelv to attract so much attention that, 
contrary to the opirijop expressed in the preface, one 
is inclined to say that it will be more sought after and 
used by the enthusiastic cultivator of alpincs than bv 
the ardent botanist who wishes to find and identify 
alpine species. The latter would in the first instance 
prefer a local flora that includes all the plants of the 
country; l)ut subsequently he would find the present 
work most desirable for "corroboration, critical deter- 
mination, arid comparison with allied species from 
other countries. There is a measure of inconsistency in 
the mission of generic descrijjtions for many genera, 
but this does not detract from a book which is primarily 
valuable for its expert and critical information. Tlie 
three hundred coloured illustrations are on the whqlc 
accurati' in the matter of form and colour. Certain 
general facts and the broad outlines of cultivation are 
di.scussed in three interesting introductory chapters. 

]'nrahnlairc Forcstier : Fran{'a}s — Allctuatid' Auglais, 
Par ]. (kTschel, revu par \\’. R. Fisher, 
('inquieme edition, considerableinont augmenl^e. 
Pp. vi+i().2. (Oxford: Clarendon Press, 1911.) 
Price 55. not, 

lins is the fifth edition of a dictionary in French, 
Cjerman, and English of the technical terms which 
an* usually met \yith in lx)oks on forestry in those 
languages, ("ompiled by Dr. Grerschol, late professor 
at. the Nancy Forest School, the present edition was 
revised by the late Prof. W. R. Fisher, of Oxford, 
shortly before his death, and is now issued by the 
Clarendon Press. The book contains 192 closely 
printed pages, and is very useful, as it not only in- 
cludes ilu* technical terms peculiar to the art of 
hirestry, but also most of the common terms of the 
scioncfs of botany, zoology, and geology, Apnd, in 
pertaining to hunting and footing, 
rhe German and French parts appear to be well done; 
but the English part requires to be thoroughly revised, 
as it contains many curious errors and omissions. 

A good many words are doubtful or obsolete English, 
as imp” used instead of “graft,” “wood-apple tree” 
instead of “crab tree.” “Virginian climber,” p. 149, 
IS commonjy ctilled “Virginia creeper,” and “forest 
»encc,” p. 149, should be “science of forestry,” 

I rmter’s errors arc not uncommon, as, p. 20, “PfVea 
c.xcrlsa, Hjnk,” should read “Link”; p. 142, “eii- 
ccisa should excelsa ; p. 1^2. Liquid^ 

Liquidamhar " ; and p. 175, 
Scot s fir” should read “Scots fir.” The statements 
J/i! It P*. ^^ 4 .that the “durmast” is the “Turkey 
‘ V and that “G, coccifera" is the “scarlet oak” 
r. n “Oseraie,” p. 190, is not “willow 

culture.” but “osier-bed.” 

^^J®cl*onable feature in the English part is the 
hyphens, where they are not usually 
employed, as ‘‘ expectation-value,” V coppice-with- 
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standards,” which are usually printed ” expectation 
value,” ‘ coppice with standards." 

It is to be hoped that in the Aext edition these 
obvious faults,'^ which impair the value of this useful 
book, will be removed. 

I Reports from the Laboratory of the Royal College 
‘ of Physicians, Edinburgh, Edited by Sir John B. 

Tukc and Dr. James Riichie. Vols. x. and xi. 

(Edinburgh; Oliver and Boyd, 1911.) 

Thesk two handsome volumes are evidence, if that 
wore needed, of the activity of research in the labora- 
tories of the Royal College of Physicians of Edfti- 
burgh. They are also a leslimony to the valuable 
work which may be done by means of the funds of a 
private corporation, aided in this case by a grant from 
the Carnegie Trust. The papers (which have all 
appeared elsewhere) are divided into four grou])s, those 
appertaining- to anatomy, pathology, pharmacology, 
and physiology. All appeal to the specialist, and it 
is not possible to select any for special comment. 

Of some general interest is the dietary study of the 
five halls of residence for studeiils in Edinburgh, by 
Miss j. D. Cameron. The average cost per man per 
day (exclusive of condiments and beverages) is 15’ i 
penc«3, of which 66 per cent, is expended on animal 
food, 'flic waste varies considerably, from 2*4 to 7*0 
per cent, of the total money spent on food, but is 
about one-half of that in the American studies of 
collt*ge residences. 

Dr. Bi‘rry Hart discusses the nature and origin of 
tli(* “free-martin ” -an apparently sterile cow, co-twin 
with a potent bull — of which John Hunter described 
throe specimens, the organs of which are preserved 

the museum of the Royal College of Surgeons, 
T.ondon. It seems to be established that the free- 
martin, when the co-twin is a potent male, is a sterile 
male, and not a sterile female. R. T. H. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

January Meteor-showers, xgi2. 

'J'liE following are the computed particulars of the 
meteor-showers which become duo during nearly the ^ first 
fortnight in January : — 

Epoch 1912, January 4, iih. 30m. (G.M.T.), twenty-first 
order of magnitude. Principal maximum, January '3, 
2h. 55ni. ; secondary maxima, January 3, gh. ' 50m., 
1311. 40m., and January 4, loh. 25m. 

* Epoch January 5, loh., approximately ninth order of 
magnitude. Principal maximum, January 6, 4h. loitl^; 
secondary maximum, January 6, ijjh. 35m. 

I'!poch January 7, oh. 30m., thirteenth order of magni- 
tude. Principal maximum, January 5, i8h. 20m.;, 
secondary maxima, January 6, gh. 40m., and iqH. 30m. ' 

Epoch January 7, 6h. 30m., fifth order of magnitude. 
Principal maximum, January 6, 22h. ; secondary maxima, 
January 5, 2ih., and January 6, ish. 4Sm* 

Epoch January 8, 2h., approximately eighteenth order of 
magnitude. Principal maximum, January 8, 3h. 35m. ; 
secondary maxima, January 9, 2h. 30m. and 2oh. 40m. 

The first few days of January are comparatively quiet, 
the greatest meteoric activity occurring during the period 
January 5-9. The Quadrantid epoch of January 4, which 
is not so strong as the corresponding epoch of 1911, has 
its principal maximum early on the afternoon of January 3, 
but the other* maxima will probably furnish some bright 
meteors, notwithstanding the presence of si full moon. 
Dublin, December 23, iqii. John R. Henry.* 



;i2 , 

Micirolrinematography. 

Ik the article qp “ Microkinematography ” in Nature 
of December 14, 1911, there are one or two points which 
are expressed in a ninniicr that may lead to misconcep- 
tion, Dealing with these ns they occur, is it correct to 
des^ibe the process as having been developed during the 
last few months? The method adopted by M. Comandon 
was described in La Nature so long ago as November, 
I9<i9, and reproductions of kinemaiograph fiiins were 
used to illustrate the paper. In this country, too, Dr. 
Spitta has done and has exhibited nu niorous examples, and 
I believe I am right in stating that his work extends back 
td an even earlier date. 

The method of illumination, which in any case is quite 
well known and in use in every well-appointed bnet^o- 
logical laboratory to-day, is described as an applicntlori" 6f 
the “ ultraniicroscope. ” I'his is incorrect. Illumination 
has clearly been eth'cted by means of a paraboloidal or 
spherical surface d.ark-ground illuminator, and with this 
appliance any object, such as a bacterium or trypanosome, 
which is within the limits of the resolving power of the 
objective used, may U- rendered visible. 

In the ultramicroscopo, much smaller objects than til«se 
are dealt with, but owing to the method of illumination 
the images obtained arc not of necessity an indication of 
ill- >Ize or form of the objects under observation. They 
appear as diffraction discs, which are visible or invisible, 
and vary in apparent si/e, according to the intensity of 
the source of light used. 

In the case of certain colloids, for instance, it is possible 
to observe particles that approach molecular dimensions, 
and no ordinary nielhof* of dark-ground illumination could 
accomplish this. 

Confusion of thought often arises from failure to 
appreciate that there is an important difference between 
the limits of visibility and of resolution in the microscope. 
'Phe objecte shown in the paper in question are well within 
the limits of re.solving power of even a high-power drv 
objective, so that they are in no sense “ ultraniicroscopic.^* 
The term should only be ai)plit*d in cases where the objects 
are in all dimensions beyond the limits of resolution of the 
bo>t objectives, where special arrangements are necessary 
setting up the object to ensure that only the particular 
layer under observation is illuminated, and where the source 
of light is of sufficient power to render visible isolated 
particles which are much smaller than the resolution limit. 
'Phe subject is one on which much might be said, but it is 
karly impossible to do more than indicate* the line of 
argument. 

Spirochaeta pallida is pspccially referred to, but even 
this is easily ard perfectly shown under ordinary laboratory j 
conditions by a dark-ground illuminator. 

Is the statement literally true that “ some thousands of 
succes.Nivc photographs’' are taken per minute? If so, 
then it appears to be nexessary to give a much shorter 
exposure in the kinematograph than when taking 

instantaneous photographs of any of the subjects illustrated. 
Without wishing in any way to minimise the achievements 
de^cribedi it should be borne in mind that the main diffi- 
f.uUy is wje almost prohibitive cost. "Phere are many photo- 
tnicrographers who are competent to carry out such work 
affd to Overcome such technical difficulties a.s exist, but 
There are scarcely any who are able to face the great cost 
of the films. In tin- pri'scnt case, the immense resources 
ui Messrs. Pathe Freros have been placed at the dLsposal 
ihe worker, so that this difficulty has not been expcrl- 
nf •<!. J. E. Barnard. 

King’s College (University of London), 

Strand, W.C., December 18, 191 j. 


I f may be admitted that the word ultramicroscope is 
ir.isfdacr-d, and its use may inadvortcntly cause some con- 
i .iN’Mi;, though the remarks which# immediately follow 
should prevent any possib^J misconception as to the method 
employi d. 'Phe largo cost involved is, of course, a con- 
sideralioii of great importance to those actually concerned 
in the production of the films, but scarcely one to be insisted 
on in an article such as that under discussion. 

' The Writer of the Article. . 
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UNIVERSITY EDUCAflQN IN LONDON. 

published on June 15, igiii an article giving 
some information as to . the- proceedings which 
led up to the appointment o^he -Kqy^l Commission 
on University Education in and dealing with 

the second volume of evidence issued by the Commis- 
sion. The third volume of evidexv^ [Cd. 5528, price 

Sd.], recently issued, contains ^he evidence pre- 
sented between November 10,1910, July 28, 1911. 
Much of this evidence is not oi dl^&ct interest from 
the |>oint of view of tlie prdmotion.of science, dealing 
as it does with such matters as li^al- education, the 
position of individual colleges, and the relation of the 
I'niversity to secondary education^ though the discusr, 
.sioii of these questions is of importance as indicatp»:j| 
tlie general form of organisation^ for. the Un i vers- :> 
which the Commission will proppse, and which must 
in the future exercise a potent influence over scientific 
education in Ixindon and elsewhere. There are, how- 
ever, two subjects of more immediate interest on 
which a good deal of new evidencfi'''fe now published; 
first, the work and government of the Imperial College 
of Science and Technology at South Kensington, and 
its future rekitions to the University ; and, secondly, 
the organisation of medical education' in London- 
Each of these questions is extraordinarily complex, 
and might well engage the sole attention of a Royal 
Commission ; and it will only be jjpssiblo in a slmrt 
article to indicate in a rough way the character of the* 
evidence presented. 

The witnesses for the Imperial College, who were 
heard on February 23, 19T1, were Lord Crewe, the 
chairman of the governing body, Sir William M'hite, 
Dr. R. T. Olazebrook, Mr.^ R. Kaye Gray, and Sir 
Alfred Keogh, and their evidence was based on the 
following resolution adopted by the governing bod\ 

The Imperial College. of Science and Technology having 
iK'on established ’’ to give the highest specialised instruc- 
tion, and to provide the fullest equipment fOr tin* most 
advanced training and rpsc.arch in various bi;ain-hes of 
«.r.ioncc, especially in its application to industry.” the 
governing body is of opinion that, in order to .atiriln the 
I)Lirposes contemplated- — 

(i) The autonomy of the Imperial College should be 
maintained, and incorpomtion with the Univ(*rsily ol 
London should not take place; and 

fii) Some means shall be found, either by the o'^iabli.sb- 
meiit of an independent department or faculty of tech- 
nology or otherwise, by which students of the Imperial 
College of Science and Technology .who satisfactorily com- 
plete the associateship courses of the college, and students 
duly qu||||ified by research, advanced study, or in other 
approved^ ways, may obtain degrees ■ without further 
examination. 

Throughout their evidence the witnesses laid grear 
stress on the importance of the higher, or post- 
graduate, work of the college, especially in its indu.s- 
trial aspects, and the action already taken by the* 
governing body in developing this side of the work 
of the college was fully report^S, With reference, 
however, to the basing of the claim - for autonomy . 01^ 
this special chanactcristic of the work of the coliegT;, 
the witnesses were subjected ta' somewhat si?ver^ 
examination by Sir Robert in regard to lh< 

obligation imposed on the goyeniing body in the 
charter to carry on the work of the Royal College oi 
Science and the Royal School; df Mines, which ha- 
been in the past, and, as stati$ttcs published in ihr 
volume show, is at the present time mainly under- 
graduate — that is, of the standard required for th* 
first degree of a university. In reply, it was con- 
tended that the governing body had power tb modify 
the. courscajm these colleges ; but Sir Robert Romei 
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thought that the extent to whicj^his power cduld'h'tir 
exercised under the present charter was one for a 
•court of law. . .. '-.''f. 

“I doubt,” he saidv = *’if you could change it. You 
could not change its nai(|Ure substantially. It is a ques- 
tion of substance. .Miqcm*' modifications undoubtedly, but 
anything which would really change the nature of the 
school you have no,pOw^ to do, and it would be chang- 
ing the nature Of it, if chiefly occupied with pre-graduate 
instruction —it would-be a substantial alteration in my 
view — if you changed it into a post-graduate system of 
education ” (Question 7 %^)* • this Sir William White 
replied: “If it ’wer 6 ' con&idi^i^ desirable, on national 
grounds, to make th 6 change* il®at would mean an altera- 
tion of the Charter.”; 

i This ^portant question is discussed elsewhere in 
<thc evidence. Sif , ArHitir Rucker expressed himself 
as strongly oppos^ td' the policy. 

“ If this policy were adopted at present,” he said, “ the 
instiLuiions forming the Imperial College would be ruined 
financially. Then, agplin, it is more than doubtful if the 
ideal of having none but post-graduate students can be 
attained. The well-known case uf Johns Hopkins Uni- 
versiry in point. It started as a post-graduate instilu- 1 
tion, with the best profe.ssors that could be got, and it \ 
was a most successful institution, but some tivf* or six 
years ago tliey had to give up their scheme, and the latest 
slatisliis 1 liavc looked at showed that about one-fourth 
nl th»i e(»llej4e consiiSted of undergraduates, instead of being 
wholly post-graduate. I do not think that what, under 
the mo.'^t favourable conditions, failed there is h’-ely to 
sLu:ct:rif in London, and, if it does succeed, success cannot 
be attaiiK'd for a very long time. We have already had 
something like 700 students; we are now spending just 
on a i|uarttT of a million pounds on new buildings, and, 
puftiijg it at a very low figure indeed, could very easily 
havr 1000 studints. If there were none but post-graduate 
siLideiUs iliere, they would take up more room than the 
ordinary undergraduates, but if we say only 700, I ^ink 
tlif ideal of having 700 post-graduate students in techno- 
logical subjects concentrated in one institution in London 
is at present absolutely chimerical ” (Question 9094), | 

While, however, the witnesses for the Imperial 
College maintained generally their claim to autonomy, 
they discussed in a not entirely unfriendly way the 
jX)s«ibility of devising some faculty organisation in the 
I'niver.sity which would meet their special requireif? 
men Is. Such an organisation they regarded as a 
^ second-best alternative to the establishment of a dis- 
tinct technological university, a.s to which, however, 
nut much encouragement was forthcoming from the 
Commission. The chairman staled, early ‘ in the 
evidence, that “The Commission feel, that if it can 
be avoided, it is not desirable that there should be 
two bodies of university rank in the London area ” 
(Question 7727), and this question was not further 
discussed. 

In the evidence Qf Prof. M. J. M. Hill, then vice- 
chancellor, some interesting information is published, 
we believe for the first time, on the proposals put for- 
Fard by the Senate of the- University before the issue 
o. the charter for the Imperial College, from which 
It appears that the Senate was prepared to consent 
to some alteration^ of its own constitution in the 
direction of increasing the representation of technical 
mterests, and it advocated the government of the 
Science College and the Technical College bv distinct 
committees. 

With reference to the organisation of medical educa- 
tion in London, some very interesting evidence is pub- 
lished by Mr. Abraham Flexner, of the Carnegie 
l^oundation of New York, Prof. Friedrich Muller, of. 
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Munich, Sir William Osier, and ..di&iers.‘ There 
appears to be general agreement as to the "urgent need 
for the reorganisation of the London medical schools 
in order to promote in a more thorough way the 
scientific study ., of medicine. It was admitted 

by several witnesses that London students have 

exceptional advantages in the amount and vaMty 
of clinical material available in the hospitals, 

but the system under which the clinical teach- 

ing is almost entirely undertaken by physicians and 
surgeons whose time is very fully talcen up in the 
practice of their profession was considered to be defec- 
tive, though there was no strong feeling that even 
tile principal teachers should be rigidly barr€|[ from 
professional work. The Continental and American 
systems of hospital clinics are described in detail, and 
tile desirability of organising one or more of the 
Ixindon hospitals and medical schools on similar lines 
is considered, with reference both to the financial 
aspects of the question and the diniculties arising 
from vested interests. As, however, the medical 
i vidence is not at present complete, it may be well to 
d(‘fer further consideration for the present. ^ 

I'lie fourth report of the Commission [Cd. 6015]' was 
published on December 23. This is substantially the 
first report, for it is the first document which has been 
is.sued ill which the.^Coiiimission gives expression to 
its corporate opinions. On the whole the report must 
be pronounced as reassuring, for it shows that the 
Commissioners have risen above petty and sectional 
jealousies, and have formed a high ideal of the 
l-hiiversity which London should possess. The Com- 
missioners evidently wish the University to put its 
house in order in a physical sense as a preliminary 
to a scheme of reorganisation in an academic sense, 
for the report deals exclusively with the need for a 
permanent building for the University, “appropriate 
in design to its dignity and importance, adequate In 
exhnt, and specially constructed for its purposes, 
situated conveniently for the work it has to do, bearing 
its name, and under its own control.” 

The present building of the University at South 
Kensington is condemned for various reasons, in 
particular its situation, Government ownership, and 
inadequacy. In adumbrating the form of new build- 
ing required and the purposes to which it is to be put, 
the Commission is forced to deal to some extent with 
vexed questions of policy, but it lays special stress on 
the neiw^I for a great hall and for suitable accommoda- 
tion to promote the social interest of teachers, gradu- 
ates, and students. Lecture halls and some library 
accommodation would be required, but the Commis- 
sion defer any definite judgment on the policy which 
has been urged upon them from some quarters of 
providing a series of research laboratories in direct 
connection with the University. 

The Commission, in the last paragraph: of its reppfcj, 
appeals in eloquent terms to the generosity of berte- 
faclors in order that an endowment may be provided 
for a reconstituted University, and a new buildings 
mnv be available which would be a visible sign of its 
recognition and acceptance as a great public institu- 
tion. “A great university is not self-supporting, and 
can never be so. As an institution for learning, in 
which liberal education, instruction in the methods 
advancing knowledge in a wide range of subjects, and 
the highest professional training, are combined with 
large scope for the free exercise of thought and with 
•full opportunity and encouragement for the svstemalic 
prosecution of" research, it can never exist financially 
on the fees of its students.” The report is dated 
December 15, 1911, and is signed by all the Com- 
missioners. 
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LIQUID CRYSTALS^ 

TOURING the seven years that have elapsed since 
^ the publication, in 1904, of his previous book, 
entitled'** Fliissige Kristalle,” Prof. Lehmann has in 










Fi'i. 1.— Crystallisaiion-microscope with camera attachirent. 


■ ' Thii' t^^ncy' during the past forty or fifty years 
was for active workers in science^to become specialists, 
i.e, to confine their attentioiv ^Hiolly to one or two 
small compartments, and to pay litile, or no heed to 
what is being dOn^'^by others in con- 
tiguous compartrnentjs the most strik- 
ing feature, on the^'other hand, of 
recent development of science is the 
revelation it has afforded of the true 
interdependence subsisting between 
the so-called branches of it. This is 
fininently true of crystallography; for 
long regarded only in its general 
aspect an adjunct of physics and 
in its sj^cific aspect of mmeralogy, 
it is already recognised as of consideV^ 
able importance to the chemist anej^ 
petrologist, and n ow Prof. Lehniami 
tells us thafcFysfals are potent factors 
in the processes of life, and therefore 
that they form a subject with which 
biologists should be cognisant. 

The field of re^arch into whicli 
Prof. Lehmann struck out nearly forty 
years ago Was then so utterly un- 
known and yielded such amazing re- 
sults that it is rto matter for surprise 
if his early reports were received with 
the scepticism usually accorded fo 
travellers’ tales. His observations 
were set down as optical illusions, 
and his conclusions vigorcnisly com- 
bated, but the passage of time has 
gradualh brought about a cliange. 
and at the present day most of thos«* 
who have given any serious study t(' 
the subject are in general agreement 
with him; for instance, Prof. Wal- 
lerant, the eminent F*rench cryslallo- 
grapher, has remarked, “La decou- 
verie de M. Lehmann est certaine- 
ment imo des plus imporlantes du 
siccle dernier; scs consi^quences s(»nt 
nombreuses et de ^premier ordr'.' 


no way abated his energy, and has ix)ured out a con- 
st. int stream of papers giving the results of, and the 
deductions from, further observations, so that another 
or at least a supplementary work is already called for. , 
Prof. Lehmann decided to write an entirely neut book, 
which, being complete in it>elf, would readily enable 
any reader interested in the subject to learn what 
has been done in it and what is the present situation. 
'I'lie subject is not easily understood, and most of the 
e.Nperiiments upon which it is founded cannot be per- 
lormeli without special apparatus. It has so far 
n-ivived scanty attention in this country, and its ex- 
treme importance is perhaps not fully realised. Out- 
side Germany Prof. Lehmann has given demonstra- 
tions before the Mineralogisch-Petrographische Ge&ell- 
s( haft in Vienna, and the Society Franijaisc ^ dc 
Plivsique in Paris; may we not hope that some society 
in this lountry will be sufficiently enterprising tO 
induce Prof. Lehmann to give a similar demonstration 
in X^ondon? No (»ne who has witnessed these beau- 
tiful phenom.ma can fail to agree in the main with 
Prr>f. Lehmann’s conclusions; to see is to believe, 
and, as ProL Lehmann says (p. 5), “jedcr, welcher , 
C if-lc g< nheit hatt«- die \'ersiiche zu sehen, sich davon ; 
dlx rzeugte, die Erscheinungen kbnnten uninbglich* 
andnrs gedeulet werden.” j 

^ “Die neue Welt tier niissigen Kpsiallf: und deren bedeutunK fur ; 
Pti^sik, C'hernie, Technik uad F.iologie.” iJy Dr. O. Lehmann. Pp. vii+ i 
3 a. (Leipzig: Akademische VerlagRKeselischaft rn.b.H., 1911.) Price i a ; 
inatks. ' * 
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Pic* a.— -Liqiiid crystals bsiwccn crossed nicols. 
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ev olios pormcttont en particulicr de pr^ciser nos con- I-ohmann points out (p. 194), “ Dass regular Kristalle 
iiaisaiicos siir la structure des corps cristallis^s.” The » durch Zug und Druck dopi - * 


dinngc is not without its drawbacks ; Prof. Lehmann 
finds complacent a<!Ceptance more irritating than 
ignorant scepticism, and complains (p. 5), “ In 

nouostor Zeit machen sich sogar Stimmen golUmd, die 
glaub(‘n machen wollen, es handle sich um eino langst 
bokannt** Sache, die ganz sclbstverstandlich sei.” 

We discussed the scope of Prof. Lehmann’s re- 
searches two years ago (1909, vol. Kxix., p. 286), and 
need not traverse the sanw ground again. The pre- 
s(*nt voluiiK* is naturally' jHore coherent and easier t( 
H'ad and digest than a Serij||L of isolated papers pub- 
Mshed in various journals, it may be commended 
to all who would fain learn of a remarkable subject. 

^Jii chapter x. the author gives, with ^lustrations, 



^ I# . Fig. 3.— Silicate- vegetation. 

descriptions of ffie. various forms of the crystallisation^ 
microscopdj the mvehtiph’ of which rendered his re- 
^'‘arches possible;^' The . principal conclusions arrived 
tJ^Lmay be sumnied. up briefly. The old idea of a 
crystal as necessarily a rigid body bounded by plane 
faces must be. definitely abandoned, as the author 
“^®hmach gehort auch die Bildung in 
ebenflachiger Form., nicht' uhbedingt zu dem Kristall- 
. ^ r* ^^O'stals mayi indeed, bo solid and rigid, 
and liquid find mobile, and there is no break in the 
transition from one. s6ft ;to.,the Vipther. . T^ ultimate 
particles are invariably ani^tropic. Isotropic crystals 
result from the neutralisation of the, action of the 
particles by their mutual arrangement, ^which is regu- 
lar; amorphous substances, on the other hand, are 
isotropic because their arrangement is irregular. Prof. 
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. . „ , ^ doppelbrechende werden, ist 

Vfilleichl icilweise daraut /uruck/ufiihron, dass sie 
aiiisolropen Molekuli'ii bestcht*n, welche verdrehl 
gegeneiiiander ang^'orduet sind, so dass keine Richt- 
ung bevor/ugt wird.” Wt* are left therefon* with, as 
the fundamental characler of a crystal, its power 
under suitable conditions to grow; it is thereby sharply 
difTcrentiated from an amorphous mass, which cannot 
in any circumstances grow. It is this important 
character which has led Prof. Lehmann to believe that 
crystals are the agents in the growth of living organ- 
isms. 'J'ho curious and beautiful silicate-vegetation 
affords an instance of growth of purely unorganised 
matter. The close similarity in behaviour and appear- 
ance between certain kinds of crystals and bacteria 
has often been remarked, and cannot be dis- 
missed as accidental. 

Prof. Lehmann gives us a lucid exposition of 
the subject which has constituted his life’s work 
and has been developed almost solely by himself, 
and the reasoning is rendered easier to follow by 
the aid of numerous e.xcellent illustrations, three 
of which we are permitted to reproduce here. An 
index, which might perhaps have been fuller, 
is provided. The printing and the^paper used 
are both good. 

THE TIDAL SURVEY OF JAPAN. 

T Journal of the College of Science of 

Tokyo for April, 1911 (vol. xxviii., article 7), 
Prof. Hirayama publishes results derived from 
tidal observations made during the last sixteen 
years at fourteen places distributed round the 
coasts of Japan and Formosa. The tide-stations 
were administered by the Land Survey, but the 
reductions are in the department of the geodetic 
committee, of wHich Prof. Terao is president. 

The sites of the observatories have been care- 
fully chosen so as to give good representations 
of the tides in the neighbouring seas, and twelve 
of the stations are permanent establishments, 
while two are temporary. Samples are given of 
the tide-curves recorded at nearly all the stations, 
and it is clear that perturbation duo to seiches 
has been slight. Many of the observatories are 
at somewhat inaccessible places, and therefore the 
( locks of the gauges wore regulated by the aid 
of a simple form of sundial. The gauges them- 
selves w^erc for the most part of Lord Kelvin's 
pattern, and have Ix^en found very satisfactory, 
riie paper shows that the work has been carrit'd 
on with Japanese thoroughness. > 

In the office of the United States Coast Sur- 
vey a number of stencil plates pierced by holes 
arc laid successively on the tabulated hourly 
values of the heights of the water, anS 
the numbers which are visible through 
tiie holes are those which arc to be adde<l 
together to form the sums required to furnish 
Ihe data for harmonic analysis. Tlui late Dr. Bor gen 
attained the same tmd by means of sheets of tracing 
paper laid oft the tabulated values which indicate by 
zigzag lines the columns for addition. Prof. Hira- 
yama tried both tliesc plans, but he finally concluded 
that the use of my tidal abacus* was the most con- 
venient method, and it alone w^as used. The work 
involved in treating the observations at the fourteen 
^lationa must have been enormously laborious, as no 
fewer than sixty-six years of observation have been 
reduced. 

I have not tried to make a minute examination of 

I Proc. Roy. Soc., vol, 1ii.'(i893), p. 315, or "Scientific Papers," vol. i.* 
p. ai6. ■ ^ ^ 
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the harmonic ' constants tobulated, but the following 
arc sonie conclusions whidi may be drawn. 

On the Pacitic coast the diurnal and semi-diurnal 
tides are both nearly “inverted,” and the tide-wave 
reiiches the north-easterly parts of the islands some- 
what earlier than the south-westerly coasts. The 
diurnal ' inequality is large. The Japanese Sea is 
almost a lake, and it is natural that the rangi^of 
tide on the western coast should be much less tnan 
on the east; it is, in fact, only about one-seventh as 
great. But the phases of the tides are puzzling, for 
it is diurnal high-water almost simul- 
taneously throughout the Japanese Sea at 
the same time that it is diurnal low- water 
on the Pacitic coast, and the diurnal ampli- 
tudes are not very dilTeront throughout. 

On ^‘the other hand, the semi-diurnal 
phases on the west are so diverse that it 
is not easy to interpret their meanings, 
and there is some diminution of amplitude 
to the north. If the Straits of Korea are 
wide enough to admit the diurnal wave 
so freely, why is the semi-diurnal tide so 
much broken up? These questions deserve 
more attention than I am able to give to 
them. * 

It seems a pity that in the tables of 
harmonic constants the heights should be 
given to one-tenth of a millimetre, and the 
]>hases to the hundredth of a degree, for 
this degree of accur.acy is quite fictitious, 
as may be seen by a comparison of the 
values at any port for successive years. 

It may be well also to direct attention to 
, the values of the phases ^assigned to the 
tides Ma dnd O for the port of Tonoura 
for the year 1895. There must be a mis- 
take, because for that year are 

entered as being almost 180® different 
from the values for all the successive 
vears. There is no misprint, because the 
suspicious numbers have jbi^en used in 
forming the mean values of Mj and O. 

It is clear from the values assigned to 
these tides at other ports that 1895 was 
not an abnormal year— and “rndeed such 
an amount of abnormality would have 
been nearly incredible. No doubt the 
source of error will easily be discovered. 

The tidal constants round the Japanese 
coasts have now been accurately deter- 
mined, and Prof, llirayama deserves 
warm ..acknowledgment for the care which 
he has bestowed on his laborious and use- 
ful task. G. H. Darwin. 


photographs of eggs feryae; .of both fresh-water 
and marine fishes> and shine are novel. 

The author tells us, in 'hi$;^'^|rodu||tipn, that he 
has endeavoured to show disclose their 

mental states in their attitudeSv^aiflM^pJdur changes. 
The psychology of the pike and' perid^ip^ntemplation, 
mental agitation, the rigidity of c:JM;ire,mCTlt, doubt, 
disappointment, disgust, alarm, d:c;.i^ri6 revealed (to 
Dr. Ward, at all events) by these ■^tlitudes. The 
interpretations may well be doubted hut the photo- 
graphs themselves are inter^tiflg.. and beautiful. The 



Fic«. 1 . — Lemon Sole seen against a white background. 


Wvels of Fish Life." 


FJSH Vn010GRA?BY.^ 

F^R. WARD’S book consists really of 
^ a fine series of photographs illus- 
iratod by a rather inadequate text. 

Considerable trouble ' has been taken by the 
autht.r to represent British marine and fresH-water 
.tish#'s as they would be seen by a humkn observer 
olartd in muoh the same conditions as the fishea- 
ihemselves. Many, for instance, were taken from art 
observation chamber built below the surface of water 
in a sbrillow pond, and others have been made from 
lishes living in tanks, lighted in various ivays. The 
author gives a good account of these methods, which 
may be of assistance to those engaged in original, 
work. The book.. also includes a number of micro-*. 

* “ ^^arv<!I^^of Fish as Revested by the Camera," By Dr, F. Ward. 
I'p. xiv-}-irjf6-fplaieA, (Loudon: CajiseU and Co., i.td., rptr.) Priced.' 
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Fic. ' sr.oThe same fish in natural surroundings, ^rbnt 9i4^.«els of Fi^ Life.' 


author is more successful in . hU;^tu^i;ration of coinr j 
ment-devices, 'fhayer’s • principle of counter 
obliterative shading is extended to fishes. The 
darkening of the dorsal, an^ the lightening of tlv 
ventral surface produce, in ja fish lit, fcom above, 
flat, ghost-like effect, well shown in .the photograph 
of the dace on p. 26. The fusion of colour patten.?- 
with that of the background is illustraj^d by 
photographs of lemtm .sol^ and thornback ray lybj?; 
on the sea bottom. K. further device, imperfect Iv 
elaborated by the author, is the concealing effect 
, the reflection - of dight from silvery fishes, anil lb*’ 
similar effect of tire confusion , of the iridescence o' 
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•,uth h-ht ■> as the niaekerel and herring ^th the 
shiinnuring produced, Jjy jtot transmitted through a 
water surtace broken by wves. 

Mam of the photographs of the eggs and young 
Stages 'of fishes' «he. very well done; we%iay direct 
particular attentloft to the scries representing the 
hatching of thCL salmon egg, on p. 50; those illusUat- 
ing the earh Std|jiM oPthe roach on pp, 104-5, 
series taken at Port Erin Hafchery, which represents 
the larval metamorphosis of the plaice. All these are 
uroUibh better than any hitherto published. 

The defects of the hpok are in the te\t, which is 
sketchy and slight, arti i» not free from errors. The 
author" evidently confuses Ae eel and lamprey on 
p. 126, for he speaks of the former fish as possessing 
several gill openings behind the pectoral fins. Had- 
docks (p. 1^9) are said generally to feed on herring 
f^^gs—certainly art exertional habit. Skates, rays, 
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Slate to science, and in the relations between 
spheres of government and of knowledge. 

France recognises clearly the fact that a nation 
depends on its science; that its commerce, its indus- 
tries, its education, all its sources of wealth and of 
character, are to be found alone in a living and grow- 
ing material of experimental knowledge. And the 
nation translates this recognition into will. ▲ 

In the Revue Scienttfique of September 23 mere is 
aiiljb'iicle by M. A. de Foville, permanent secretary 
of tne French Academy of Moral and Political Sciences, 
which may well stir envy in an English mind, and 
prove once more that they manage these things so 
much better in France. M. dc Foville gives a sketch 
of the Government department known as the **Caisse 
des recherches scion tifiques,*’ which was instituted in 
190T, and now celebrates its decennial anniversaiy 
mi'tely by modestly directing the attention of capitalists 

to its existence. The 
Caisse owes its insti- 
tution to M. Audiffred, 
now a member of the 
Senate; its ob*ject, to 
quote his words, is 
“to endow all the 
sciences with adequate 
means; to^ensure that 
no seiious investigator 
shall be hindered in 
his work by lack of 
the funds needissary 
for research." It is 
attached to the Minis- 
try of Public Instruc- 
tion V but is actually 
autonomous. It is not, 


X 


■m£i 




as M. 
observes, 


Foville i 
iritable 




Flo. 3.— ’Hatching of the Salmon. From “ Marvels of t »‘‘h Life. 


and dogfishes are said to eat oysters (p. 150)— one 
would like to know where these observations W'erc 
made. The starfish is also described as protruding 
its stomach and enjgulfing an oyster (p. 150) — surely 
this is impossible! Floating fish eggs are said to 
occur throughout Ute yeaf (p. 109). The photograph 
opposite p. 190 is describe as that of a shrimp. 
/Tvidonth it represenfs a shank (Pandalus). 

J • J* 


FRWCE AND THE ENDOWMENT 
RESEARCH. 


OF 


^''HE Fren6h intellect is proverbially clear. The 
^ quality implies foresight, no less than insight, 
and it is revealed in pracacal politics, no less than 
in scientific theory. It is also the characteristic of 
French statesmanship as well as of French thought. 
Nowhere is this clairvoyante volonti of a nation more 
practicallj' demonstrated than in the attitude of the 
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institution, but a Stale 
Treasury for scientific 
research. It has a 
very strong technical 
committee, which de- 
cides upon the applica- 
tions sent in, and 
simds its recommenda- 
tions to the adminis- 
trative committee. The 
latest volume of speci- 
fications and results of 
researches financed by 
the Caisse contains 
800 pages. The re- 
searches financed or 
^ assisted hitherto are 
di'iliiiguishcd by their eminently social and racial 
importance^ being chiefly concerned with the purifica- 
tion of water supplies, and the methods of combating 
tuberculosis, syphilis, and other scourges. 

The following grants were made in 1910:— 1200I. 
to Dr. Calmette; 600Z. to M. Riolle, for researches 
into the purification of water supplies; 420I. to the 
late Prof. Arloing, for researches into ttte prophylaxis 
of tuberculosis; 400Z. tpuDr. Calmette, for same 
purpose; 120Z. to Prof. Courmont, for studying the 
picvention of cancer; 120Z. to M. Gaston, the prophy- 
laxis of syphilis; 120Z. to Prof. Gley, immunity against 
toxic scrums. IBesides these sums, nearly 5000Z. w^as 
allotted to various researches, the total "being nearly 
8000Z., distributed thus Biological research, 4692 Z. ; 
water supplies, 2460Z. ; other research, 480Z. 

This Government bureau is not managed by “per- 
manent officials**; its council, consisting of well- 
known men of science, heads oflllndustrial an<I com- 
mercial firms, and some politicians, is honorary The 
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t xponses of the department in 1910 were exactly 190!. ! 
rhis last detail is one of the most instructive tacts 
in the whole business. 

The receipts of the Caisse in 1910 amounted to 
iS,()ool. Its income is derived thus : the greater por- 
tion is allotted annually bv the State from the State 
revenue as part of the National l?iidget ; this averages 
about ^tooo/. Investments of capital bring in an in- 
creasing sum. Lastly, there are bequests, subsmp- 
lions, and gifts, from corporate bodies, societies, Jjhd 
individuals. This last source naturally llurtuates. In 
its ten years' history the Caisse has distributed 
56,000/., of which 36,000/. was allotted to biological 
researches, and 16,000/. to investigations and experi- 
ments connected with the purification of water sup- 
plies. 

M. de Foville points out that the financial needs of 
science increase with the scale of scientific operations 
and with progress generally, and recommends the 
Caisse as a channt ‘1 for private donations which has 
the advantage of imposing no restrictions or death- 
duties on bequests made to its funds. 

I "ranee is also to be congratulated on possessing a 
society, de. Secour^ des .Im/s dcs Sciences, the object 
fif which is to aid men of science and inventors who are 
in material difficulties, and to relieve their widows 
and children from d^'stitution. Founded by Baron 
L. J. Thenard in 1S57, the society has distributed up 
to the present time more than <)5,ooo/. (not a million 
pounds, as the Afhnuienrj? of October 14 states). 
Prof. G. Darboux makes an eloquenr appeal on its 
behalf to those who. like great industrial and com- 
mercial capitalists, owe so much to science, pure and 
applied. He points out that as the number of 
<n^neers, chemists, naturalists, biologists, and in- 
ventors increases, the risks increase proportionally, and 
the numbifs, both of martyrs of science and of 
victims of w misere, with them. Charity of this kind, 
to those who have assisted to prevent human suffering, 
is, as the founder of the society remarked, “a work 
of reparation and of social justice.” 

England has only the precarious and arbitrary 
awards of the Civil List. The French charitable 
society is a complementary institution to its State aid 
of research. In it there is a channel for the charit- 
able impulse, more humane and more patriotic than 
many of the usual forms of relief of destitution. As 
for the Caisse des rocherches scientifiques, France has 
practically instituted fand the institution will grow) 
the Establishment of Science. In this is the Erastian- 
ism, and a sound Erastianism, of 'future. 

giakv^E. Craw’lf.y. 


FACTS OF MK^^'IONA 

F or learned and unlearned alike there is a peculiar 
fascination in the taigrational movements of 
birds, and the more w*e^#io\v about them the more 
the w’onder grow's. TBBe' problems now clearly dis- 
cerned will probably afford material for several cent- 
uries of inquiry, and there are others which we have 
. not yet learned to state. 'In all such cases it seems to 
bf in accordance with sound Scientific method that we 
should tackle the more tangible problems first, that 
wi* should accumulate facts on all sides, and that we 
‘-ii' nld pursue different paths of inquiry in the hope 
‘li.ii their convergence may lead us to discovery. That 

* aiillcun (jf the British Ornithological Club, edited by W. K. 0 ;»ilvw- 
Orrajt. Vol. xKviii. Report on the immigration of summer residents in 
the spring of 1910: and also notes on the migratory movements and records 
T,-r,.ivcd from light h'Uises and linht vessels during the autumn of 1909. 
lA th- Committee appointed by the British Ornithologists’ Club, August, 
tMi. P]>. ';i3. Many (Ix>ndon ; Witherby and Co.) Price 6 j. 
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we should occasiotially relieve tension by flying a 
speculative kite will do nt^arm to anyone. 

Of the various paths ot inquiry; three stand out 
prominently^ and as each is npt^;jbajiy theoretically 
reasonable, l^ut has already led tc.-^iaething deiiiiite^ 
it is gratuitous to pit one again$t-^6);her when more 
than all are needed. First, there; U the' method of 
registering the arrivals and departuf^S, the changes 
and iiKW’i.Mnonls, in a sfnall area, like; Helgoland or 
Fair Island, which can be thoroughly explored. 
Second, there is the method of marking large numbers 
of migrants with indexed aluininiun^ rings, in the 
hope of hearing again of the whereabouts of a small 
percentage. How this method has already led to the 
marking out of a more ^an provisional migrational- 
roiite for the white stork is well knovyn. Third, thor 
U the method of collecting data, year after year, fy 
observers scattered over a wide ared, both inland 
on lighthouses and lightships, record times of 
arrival and departure, great wave-like incursions, 
marked increase and decrease in numbers, and the 
like. 

It is this third method which has been followed 
with praisew’orthy persistence during the past six 
years by the British Ornithologists’ Club, the facts 
t .ached being recorded in a series of reports, of which 
the sixth is now before us. What \nc have we are 
ernteful for, and we would claim recognition for the 
industry and patience which the preparation of these 
reports has demanded from the members of the Migra- 
tion Committee of the club, from the editor, Mr. 
W. R. Ogilvie-Grant, and from the largo body of 
n!>v;irvers througliout the country. It is no disparage- 
ment, howevTr, to point out that the report has 
x arccly as yet got beyond the raw' materials of science. 
.\n the introduction states emphatically enough : 
•‘When these investigations were first undertaken ir 
was decided that they should be carried on oven* a 
[a riod of ten years before any attempt was madt* (o 
i;eneralise, or draw* deductions from the facts col- 
lected.” 

In the introduction a reference i.s made to a notice 
o! last year’s report (N.iture, March 9, 1910), in which 
.1 revi(jwer suggested (among other things) that a 
sy>iematlc “ringing” of the birds at the light stations 
wcjifld probably produce good results. To us also this 
^••ems a good suggestion, and the members of the 
i’nmmittec are thooretically of the same mind. \W 
r» gret to see, hciwevcr, that they regard it as “quite 
impracticable.” “ WV owe much to the courtesy of the 
Klder Brethren for allowing their keepers to fill in our 
schedules, but the latter could not be expected to 
‘ ring ’ birds, nor is it to be expected that the authori- 
ties would allow unofficial observers to remain at the 
lights during the migration-season.” We wonder, 
however, wdiether the difficulties are insurmountable. 
If so. it is a great pity. The lights are strategic 
points, the number of birds that might be “ringed” 
IS often large, and a little ” ringing ” might save sonic 
)f the keepers from life-harming heaviness. 

The arrival of our summer migrant began in 1910 
on March 5 (wdth the chiffehaff), ; but it proceeded 
slowly through that somewhat ^exceptionally fine” 
month. Except in the case of a few species, the- 
immigration did not begin until April 2, and continued 
until May 23. After that there w*as little movement 
obsertred, but a few species w*ere unusually late (most 
of May w*as cold, inclement, and w^t); The main 
bf»dy of spotted flycatchers did not arrive until June, 
and in some places sedge-w'arblers had not reached 
their breeding haunts by May 13. It will be very 
interesting to compare the data for 1910 with those 
for the extraordinarily fine summer of 1911, and it 
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may be that the final comparison o^^^ear with year 
will furnish a basis for , cpnqlusions which will justify 
the details and lab^pur of these rejjorts. 

“The larger VwJjves of migration were not very 
clearly marked, ‘^ti.there were smaller ones on April 
12 and 13, and . May 15. The largest movement 
occurred on 2, when no less than twenty-five 

species arrived- ii^multaneously on our coasts.’* If 
these facts are i;pajly significant, we naturally wish to 
see whether the^^are correlated with weather condi- 
tions, and did import, like its predecessors, gives us 
facilities for speculatioh on this subject by giving a 
meteorological summary for each day. Special atten- 
tion has been ji'aid to the conditions observed over 
the nordi coast of Spain, the Bay of Biscay, the coast 
of France, boundjng the Bay, the English Channel^ 
^ar»d our southern shords. iBut the report remains firm 
ih affording us neither countenance nor aid in this 
speculation. We mliSt fSait until the ten years are 
accomplished before theye is any relaxation in the 
conspiracy of silence, which is a thoroughly scientific 
•procedure. 

In saying a moment ago, “if these facts are signifi- 
cant,” we were not indulging in a superiority of tone 
begotten, of our own enlightenment on the subject; 
we simply moan that in the long run the question 
must be faced whether the net of observation is spread 
snlhcientlv wiclely, and has mesh sufficiently narrow 
warrant one in speakiffg very definitely of waves 
nf different magnito^des, or, in some cases, of waves 
at all. It is diffiAt to get rid of the uncomfortablqi 
suspicion that vmat is recorded may be in many 
cases the excepti/Rial, the normal passing unobserved 
because there is no one there to see. We wish, there- * 
fore, that a large addition to the body of observers 
throughout Engmnd could be secured, so that it might 
he seen whether a marked narrowdng of the mesh is 
followed by any marked alteration in the general 
‘enor of the records. It may also be that the detailed 
comjiarison of one year with another may afford an 
answer to our difficulty. 

1'here are some interesting remarks in the inlro- 
diicti(»n on the variable length of the immigration 
iMTiocl. “The immigration of the wheatear fincluding 
both races) extended over a longer period than that 
taken by any other species, the first arrivals being 
observed on March 6, the last on May 10. Other 
species occupying a prolonged period were the willow- 
warbler (March 19 to May iq) and the whinchat 
V (March 26 to May 23), while the shortest time seems 
to have been taken by the wood-w’arbler (April ti to 
May 6). The average length of the arrival period for 
10 TO was about five or six weeks.” 

We may refer also to the provisional classification 
of the birds observed into four sets according to their 
general routes, (a) There arc those that arrive solely 
on the w^estern half of the .south coast- ring-ouzel, 
pied-flycatcher, arid landrail; (h) thA-e are those that 
^irrive along the whole of the south coast, hut first 
and chiefly on its western half — wheatear, redstart, 
common whitethroat, garden-warbler, chiffehaff, 
pillow-warbler, stootited flycatcher, swallow, house- 
^m^^rtin, sand-mianihj^ and swift; (c) there are those 
IH.at arrive along the whole of the south coast, but 
first and chiefly on its eastern half — whinchat, black- 
, grasshopper-warbler, reed-warbler, nightjar, 
iiickoo; (d) there are those that arrive along the 
Muith-east coast, from Essex to Hampshire — night- 
ingale, white wagtail, yellow wagtail, tree-pipit, red- 
hackod shrike, wryneck, turtle-dove. This grouping 
is still, as we have said, provisional; but there is in it, 
so to speak, the bud of a generalisation. In some of 
the items of fact which form the body of the book, 
there doubtless lurks the beginning of a discovery. 
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THE POSITION OF TECHNICAL INSTRUCTION 
IN ENGLAND. 

r^jURlNG the last six months or so there have been 
" issued several reports which deal in broad out- 
line with the position of technical instruction in Eng- 
land. The la.st annual report of the British Science 
Guild deals with the financial position of higher tech- 
nical education and with the need lor coordination and 
centralisation of our resources. Attention is directed 
to the close connection between scientific research and 
prosperity of national industries, which more and more 
closely follows the encouragement of scientific inves- 
tigations. The report of the Imperial Education Con- 
ference contained a strong indictment by Mr^ J. H, 
Reynolds, director of higher education for Manchester, 
of the lack of appreciation of science shown by many 
political and industrial leaders. The discussion at 
the Portsmouth meeting of the British Association 
Section L report on overlapping of educational work 
brought clearly into view the lamentable truncation of 
our secondary education, which failsKto provide, except 
in the case of a small minority of pupils, any adequate 
foundation for higher study of a proper university 
grade. The Board of Education has quite recently 
published statistics which emphasise the poor attend- 
ance of students at places of higher technical instruc- 
tion. Readers of Nature are already aware of the 
main facts; unfortunately they are not sufficiently 
realised by the general public. 

Present Shortcomings. 

The essential features of the present position appear 
to be : — 

(1) The low leaving age of secondary schools, and 
therefore the low standard of entrance into technical 
schools. The average school life in our secondary 
schools does not exceed three and a half years, whereas 
Crerman technical universities require the completion 
of the full nine years’ secondary-school course before 
admission of fully qualified students. 

(2) The preponderance of evening work in English 
technical institutions. .\ few evening students are 
doing amazingly good work under very difficult condi* 
lions; but however creditable this may be, and indeed 
is, to these overworked men and their teachers, it 
does not seriously affect the following statement in 
the latest Board of Education report : — “ The total 
amount of advanced instruction of the kind provided 
in technical institutions is still disappointingly small. 
In some of the more important industries, ’ as, for 
example, engineering, the instruction is largely used' 
by students; but in a great many others the supply 
of students is very small. It is to be deplored that 
there are several schools in which the well-equipped 
staffs and the excellent equipment practically stand 
idle in the daytime through lack of students.” There 
arr no evening students at German universities. 

(3) The majority of evening students are doing work 
of a continuation-school character; moreover, for 
many of them regular attendance is impossible. 

(4) ’ Speaking generally, technical teachers are under- 

paid to a degree which in the long run will surely 
result in impaired efficiency. Incidentally it may be 
remarked that the value of the annual production of 
the German chemical industries alone, is about 
50,000,000!., so that the expenditure by Germany of 
half a million, per ^annum in excess of England’s 
provision for higher technical instruction yields a good 
business profit. . . i 

(5) Taking the relative populations irifb account, 
England stands below the United States, Germany, 
and Switzerland as regards the training and putput 
of industrial oxpert.s having the highest scientific and 
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technical knowledge. Writing as a chemical 
facturer, Di", Levinstein warns us against thinking 
that we can replace efficient captains by a large 
number of fairty good corporals." 

Interaction between Instruction and Industry, 

It will have been observed that engineering holds 
the best position in the Board ot Education icview» 
from which we have quoted, dealing with the tec^i- 
cal instruction of the United Kingdom. It is 
not by accident that British engineers aie found 
all over the w^orld. Any advance in an industry leads 
to wider and more intense study, to greater demand 
for instruction, and a consequent improvement in its 
quality. The loss ot the chemical dye industry is 
ftequently attributed to lack of knowledge on the part 
of English manufacturers. It appears more probable 
to the writer that the high duty on spirit stifled the 
industry in its cradle; the loss of the manufacture 


1 should imply a f^ious attempt to impart knowledge 
and skill ot a teclinological character. Stronger efforts 
should be made to improve the quiUity of the teaching^ 
both in subject-matter and nrnhod, 'in elementary 
schools. No boy or girl should the elementary 
school (unless to enter a secondary .or trade school) 
before the age of foui*teen. * OOilclimation classes 
should be available in every locality^^^M soon as suiU 
able teachers can be obtained, and the^recommenda.- 
lions of the Consultative Committee the Board of. 
Education should be put into practice, In particular 
employers should liberate youne''pS<^te for a certain 
number of hours per week in ordeiythat they may 
attend day classes. The leaving age’*nrom secondary 
schools should be raised, and the v universities and 
university colleges should not admit students below 
ughtcen years of age. ^ , 

1 Based upon a proper schodLedu^tidn in the elemen 
I tary and continuation schools, trade schools, or 


removed the incentives (moral as well as pecuniary) 
to study and research from this cqpntry, and tranV* 
terred them to Gi#manv. How the rise of this new 
German industry promoted study and research into 
coal-tar derivatives, how this re^arch developed the 
industry yet farther, and how’^ this reciprocity of indus- 
trial and instructional progress has helped the indus- 
trial advance of Germany is a story that needs no 
repetition. But it is still necessary to diive home the 
importance of close connection between our technical 
instruction and our industries, and to temove the lost, 
traces of antagonism between the " practical man " 
nnd the "theoretical person." 

When college training was a new thing, it was 
expected that some of the young men should 
imigine that their up-to-date theoretical knowledge 
made them better engineers than their experienced 
seniors; but such youthful conceit soon finds its 
Nemesdt. By this time many of the managers in 
engineering 'works have theniselves been through a 
college course, and the recruit with the ink scarcely 
dry on his diploma finds his proper level at once. 
With the realisation of what a college course can, and 
what it cannot, do tow'ards making a real expert, we 
may expect an absence of friction and misunderstand- 
ing, and the establishment of a right appreciation 
of college training. There can be no doubt that the 
United States has profited greatly by not undervaluing 
ix)urses of study pursued in university institutions. 
It should not be overlooked that an increase in the 
number of such triBned men raises the status of the 
nation as a w^hole. In 18^7 there were found to be 
7000 chemists trained in Germany holding responsible 
positions, of whom one thoii^and w^ere employed in 
other countries. Deducting another thousand em- 
ployed in the manufacture of organic compounds— *^.€. 
assuming that we do not wish to challenge Germany's 
supremacy in this department — is it likely that we 
have ^00^ chemists of first-grade qualifications who 
have been trained in England? It appears probable 
that we are more nearly forty than fourteen years 
behind in this respect. The potentialities of our tech- 
nical institutions are npt properly appreciated by 
(hrmica! manufacturers, and the interaction between 
ndiistry and instruction is not so free and constant 
s is lequisitc for full industrial health. 

Sut^gestion^ towards a ConsiruiUve Policy^ 

\ prehminarv step would be ^e limitation of the 
ijirdicalion of the epithet "technical." The Board of 
I.(HuaHon ^ould confine the designation "technical 
instil iition establishments of really advanced staflf- 
rind equimnent. Elementary classes doing the 
\\ oi k of repairhig defects in st^hool education should 
chssrd as continuation classes; "technical class" 
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stcondary schools, eveniag instruction of great value 
could be given to the better Workmen, foremen, and 
skilled craftsmen. Such Instruction 4 s already given 
in the polytechnics, in evening classes of university 
I colleges, and in the smaller towns in the technical 
classes which are frequently styled "irtWitutos." The 
higlier grade of technical instruction should be carried 
out in the day classes of well-equipped institutions 
tanking as university colleges. The diploma of these 
institutes and colleges sholfd deserve recognition as 
the hall-mark of a trained scientific man. Two years 
gfter obtaining his diploma, the holder should be 
permitted to present a research or thesis to the univer- 
sity, which should grant a degree for work of genuine 
merit. The approach to such a university degree 
should not be stopped by protective or revenue-raising 
barriers of the matriculation type. This demand is 
made with the idea of preserving the connection which 
at present exists between departments for highc-r 
applied science and the older and modern universities. 
Ihe alternative would be the adoption of the German 
v\srem of technical universities. It is by no means 
certain that these rapidly growing and in some 
respects very successful universities 4|pire models to be 
followed. There is at least a danger of over-specialisa- 
tion in the German system— a tendency to produce 
mdchinfr-made men possessing a narrowly specialised 
knowledge an# capacity, but wi^out sufficient width 
and individuality. Our captains of industry have to 
control men, as well as to perfect processes. 

In the plan roughly outlined dbove an attempt has 
been made to provide (a) technical education needed by 
the foreman, skilled artisan, &c., (b) technical educa- 
tion needed by the scientific leaders of industry. The 
former requires a large number of classes of a local 
character; the country should be peppered with such, 
and the financing and control should be to a con- 
siderable extent tfe du^ of the loodl education author- 
it\. The latter snould be large ^ institutions, staffed 
bv specialists, assisted largely^ by pa^onal funds, wijtk 
centralisation as the 49ininant idea in their organise' 
tion. For both we need advisoty boards, including 
employers and employees, also ri^esentatives of tha 
teachers in the schools ffom whicfi pb^lUs are derived.^ 
Provision should be made for the passage of students 
of exceptional merit from the lower to the higher 
grade. 

Further, it is highly important that greatly increased 
provision should be made for post-graduate research 
Space and opportunity for this work and for canying 
on monotechnical courses of an advanced type will b< 
found by freeing the university colieges from the 
obligation to hold matriculation classes and by reliev- 
ing our higher technical institutions from the nscessit} 
oi teaching decimals. 


January 4, 1912] , 


NUTC/'RE 


\21 


Mr. Reynolds has reinind^lli WS; wais in i^,Av>yhich the determinations pf the dtbmic vf^ights of 

that Scott Russell wtotd ‘fJ^SttStiatic ^^hnical Educa* ' 

(ion for the English, in order to .“move the 
minds of English., Since thJit date 


iry education, and the pro- 


cess of nationajfexrig} education proceeds 

apace. Signs of /fiiraeir ; realisation of that national 
organisation . o'f^syhls^ SiCrNorman Lockyer has long 


been an 
. Report of the 


'-'W 


to' be seen in the Minority i 

aw Commission and in the recent 

transfer to the Education of the control of 

E^chequer grifiits: ;l3b universities. llxe Continued 
Education Bill .^introduced by Mr. Runciman fails as 
a practical mek^drift^Jw reason of . the absence of finan- 
cial provision and ;Of {the togj^rly age for leaving 
fchool ; but its as evidence 

itbat educated /tiblicr o^hii^^^^ Governmental 
lection. The Loftdon ;; Chivers^ Commission can 
scarcely fail to thrdw'l^ht on many of the difficulties 
which beset the • istihject; The proposed Teachers* 
Council will bringj toother in one national organisa- 
l&n teachers in, Jupxversities, technical institutions, 
^ondarv and- eltoentary schools. All these 
phenoniena afford^'eviderice of an awakening national 
spirit ill matters educational, and the main purpose 
of this .article is to urge all interested to bend their 
backs to the work of nationalising technical education. 
By so doing w« *nay advance an important step 
towards the realisation oif Scott Russell’s ideal, viz. 
“to sj^ow how to form a nation of well-educated 
EngliAfcen, where each workman shall thoroughly, 
know ms work ; where each foreman shall thoroughly 
understand the fight principles and best methods of 
executing that work; and where each master of a 
manufactory, and each member of a profession, shall 
have received the highest education in the philosophical 
principles and modern methods of his art, science, or 


the other elements ultimately depend* 

There is, however, still much to be done before the 
^ole of the atomic weights of the eighty or so 
wmentafy bodies are known to this degree of accu- 
racy. In a large number of cases, methods of obtain- 
ing suitable combinations of the elements have still 
to be worked out. It is not always easy to be sure 
of tlie purity, individuality, or constancy of composi- 
tion of such combinations. Methods, too, of quantita- 
tive j^termination may be faulty, or may rest 
upon a doubtful basis. The efforts of chemists are 
therefore at the present time mainly directed to 
attempts to remove these conditions of uncertainty, 
since they constitute by far the chief sources of error 
— far greater, indeed, than any uncertainty due to the* 
operation Iff weighing, for, thanks to the combined 
efforts of mechanicians and instrument makers, the 
modern chemical balance, intelligently and skilfully 
used, if not unsurpassed as an instrument pf prar 
cision, is fully equal to the demands which- inodern 
atomic weights work, at least in its present stage 
of development, demands of it. 


profession.’ 


G. F, Daniell. 
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ATOMIC WEIGHTS. 

* the Proceedings of the Chemical 
ctober 30, vol. xxvii., No. 390, con- 
tains the report ' of them Internationale; Committee^ on 
Atomic Weights for 1912. At the request of the society 
rhe committee wisely acceded to the suggestion that 
the annual report should be published prior to the 
beginning of the academic year in order that teachers 
and students duripg any given session may not be 
exposed to the {Possible inconvenience of having to 
deal with two sets 'of numerical values during their 
lecture or laboratb^ courses. 

There is no dotipt that the annual review of the 
state of contempor^, knowledge, respecting the values 
of the fundameh^i, dbnstants known as the atomic 
weights of the elements acts as a constant stimulus 
in securing^ the/attbn^on\ of workers to the Importance 
of the subject;' aod the^m examination to which 
tlie various conVibtit|[diis. to the more accurate ascer- 
tainment of th^^Valueavis jwrly subjected by the 
members of the cali^ittee; tends to raise the standard 


of what shQ,uld,;^k)k as regards precision 

' And' validity of li^^thod; The <^sequence is that all 
the atomic weights of the commoner elements are now 
known to' a de^cb of accuracy which stamps these 
values as among ‘the .best determined of all physical 
constants. They haVe been ascertained by a greats 
.variety of methods and by the use of a great variety" 
of combinations! in order to/elxmh^te so far as pos- 
sible the infiuehde of .-constant '^rroi^' This is especially 
so in the case of i^lements s^ich as oxygen, hydrogen, 
the halogeps,' nitrogen, carbon, sodium, potassium, 


silver, 


are themselves the; bases upon 
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- M. y. B. EDOUARD HORNET. 

OOTANISTS will learn with regret that the death 
^ of the eminent phycologist, M. Edouard' Bornet, 
^‘curred at Paris on December 18, 1911. Born at 
['%ju^rigny in 1828, Bornet began by studying medicine?, 
but early in his career turned his attention to crypto- 
gamic botany, and under the direct ton of Tulasnc and 
L6veill<^ devoted his energies to the%udyof algse aiid 
lichens. On this subject, \^hich he continued to 
pursue throughout his life, he published important 
papers and memoirs, whilst the garden at Antibes 
became during his supervision celebrated as, a ceptre 
of phycological research. 

Bornet ’s work was specially characterised by the 
care with which he unravelled the life-history of cellu- 
lar plants, and in his numerous systematic papers the 
value of this fact is always apparent. His investiga- 
tions in conjunction with Thuret on the fertilisation 
of algae (especially of the Florideae) were most valu- 
able, and the two large volumes, “Notes A%olo- 
giques “ and “Ftudes Phycologiques ” have been tfie 
admiration of all subsequent workers. Bornet also 
tackled the lichen problem, and the strong support 
which he gave to Schwendener’s views as to the dual 
nature of these plants led to the early recognition^'of 
the accuracy of Schwendener’s position. He isolated 
and specifically determined the algae which enter into 
the composition of a large number of lichens, and 
described the method by which the hyphae envelop the 
algae, as well as the mutual benefit derived from the 
intimate association of the algae and fungi.v He came 
to the coriclusion that every gonidium of a lichen can 
be referred to a species of alga, and that the connec- 
tion of the hypha with the gonidia is pf such a nature 
that it excludes the possibility of one organism being 
produced by the other. Amongst his systematic works, 
the account of Schousboe’s Mediterranean algae and 
the joint revision with Flahault of the Nostocaceae are 
the niost important. 

-Bornet was “ Officier “ of the Legion of Honour, ahd 
was awarded the gold medal of - the Linnean Society 
in 1891. In iqio was elected a foreign member of 
the Royal Society. British algologists often appealed 
to Bornet for aid in taxonomic questions, and always 
found correspondence with him a pleasture, not only 
on account of his characteristic thoroughness, but bv 
reason of his appreciative interest and unfailing 
courtesy. ifj; . . 
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NOTES. 

The lists of New Year Honours iiuKulc ihr«*e new 
ptors, seven privv counrillors, ton baronets, and forty 
knights. Among the honours conferred we notice 
following: — Baronet: Mr. R.- C. Forster, who is knovvla 
in the scientific world by his generous gifts to the new 
chemical labof^htories at University Uollege, London. 
Knights: Prof. W. F. Barrett, F.R.S. ; Hr. John H. Ben- 
-son, president of the Royal College of Physici;in>, Ireland ; 
Dr. Robert J. Collie, medical examiner to the (.ondon 
County Council and chief medical officer to the Metro- 
politan Water Board ; Mr. J. Mackenzie Davidson, dis- 
tinguished for his researches in X-ray work ; Prof. Henry 
Joiifs, professor of moral philosophy in the University of 
Glasgow; Dr. .'\. B. Kompe, F.R.S. , treasurer of the 
Royal Society; Dr. II. A. Miers, F.R.S., principal of the 
University of London since looS ; Dr. G. H. Savage, a 
well-known authority on mental diseases ; Prof. E. B. 
"fylor, F.R.S., emeritus professor of anthropology in the 
L niversity of Oxford; Dr. Bertram C. A. Windle, F.R.S., 
piv'sident ^.pf University College, Cork, which, until the 
Irish Unl]ij^rstties Act of lOoS, was designated Queen’s 
College. Companion of the Order of the Bath : Dr. A. 
Newsholme, medical offictM* of the Local Government 
Board. Companion of the Order of St. Michael and St. 
George: J^ieut.-Colonel David Prain, F.R.S., director of 
the Royal Botanic Gardens, Kew. 

The recent decision of Sir Samuel Evans (the President’^ 
ol the .Admiralty Court) and Trinity Masters in the case 
of the Ha 7 vlfe and liO/ynt^iV, that the accident was due to 
the iiiiluence of the latter^ on the former owing to the 
Olympic taking a too large turn coming into Spithead, is 
v»‘ry interesting. The experiments carried out at the 
\\'illiam Froude Tank at Teddington played an important 
part in the case, and have thrown considerable light on 
a subject which must necessarily come into prominence as 
the size and speed of vessels increase. These experiments 
took the form of the running of scale models of the Hawke 
and Olympic in the main experiment tank. Part of this 
had been fitted with a false bottom to give in the experi- 
menti^the shallow-water effect that would bf* produced on 
the ships by tin? depth of wat»*r in which they were steam- 
ing. The models were run at the same speed, correspond- 
ing to eighteen knots for the OlympiCy and at af fixed 
distance apart laterally, corre^pondi^g to. luo yards for the 
-ships. In these rircum>>tances, with the Hazuke model 
quite free to move .sideways or angularly, the experiments 
clearly demonstrated that in the shallow water the larger 
model did^ exert considerable influence upon the smaller, 
and that with the Hazvke model in those positions where 
this influence became one of attraction at the bow and 
repulsion a\ the stern, these forces could not be overcome 
by the rudder even with considerably greater helm than 
the 15® which the Hawke had at the time of the accident. 
The canting tendency which occurs when one ship has 
partially passed another is far more difficult to overcome 
than the sheering (or bodily movement) tendency which. 
Mcrurs when the vessels are broadside to each other, and 
unkss the overtaking vessel is going relatively fast enough 
:ti run ahead there is every chance of a collision. 

On the night of December 31, a large mass of 

:!> chalk clitf fell into the >ea at Abbottscliff, west of 
^):ai:c^peare Cliff, between Dover and Folkestone. The 

il' M nuk now extends ns a platform strf'tching 400 yards 

a'.v:inl, with a breadth of hbout 200 yards and a height 
1 plnrcs of 30 feet. The aspects .of the cliff and shore 
havi: U f.n entirely '>lj;ered. The noi«e of the ftill appeared 
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to: the coastguard like the’ firing of heavy guns, and the 
inrush of this vast bulk of .rock ihto^^. the sea produced so 
much effect upon the height bf the ^*aj^|Jiat it caused con- 
siderable disturbance to the shipping Ifl^^jkestonc I l.arl 
Falls in the winter time are by no me^ti^Uhcominun on this 
part of the coast. The outline 'of Sh^espeare Cliff was 
much modified by an immense fall ; others took 

place in the month of January 1905, I96i|j'>hd 1909. It is 
possible that tlie long drought of the piaisl‘’'suiinn\er, followetl 
by the heavy rains of the latter ptirt of the. .year, may have 
hastened the recent landslip. The grachtal desiccation of 
the ground has been very marked in places, and it 

has had a serious effect on the stability of numerous build- 
ings owing to the shrinking of the foundation soil through 
loss of moisture. The chalk cliffs ..have no doubt 
.iffccted in the same way ; joints have been opem.'d to fui ► 
i xtcnt that would not occur in a . normal year, thus pro ■ 
\iding more channels for the rect'nt rains. Though the 

chalk cliffs present so uniform an appearance when 
hserved from a distance, they are formed, in reality, of 
layers of variable physical character, a circumstance wliiiii 
grc-atly facilitates their downfall. 

One of the great founders of the science of physical 

.inthropology has passed away in the person of Dr. Taul 

lopinard. He was a pupil, colleague, and friend of the 
illustrious Broca, “ a man who,*’ Dr. Beddoe said, “ posi- 
iiv» lv rndiat<‘d science and the love of science ; no one 
could associate with him without catching a portiop.-.of the 
sacred flame. Topinard has been the Elisha this 

lilijah.” Topinard made valuable investigations on the 
living population of France, and many researches in various 
(jther branches of physical anthropology. In 187^ he pub- 
lished a relatively small book, “ L ’Anthropology?,” for 
which he obtained a gold medal from the Faculty de 
Modocine de Paris, and a second prize from I’lnstitut ; it 
was translated into English, and published in the Library 
of Contemporary Science in 1878. This book is packed 
with information, as it contains numerous measurements 
and an e.xposition of methods of investigation ; it has long 
bef-n a guide for students and a manin^of ri;ff?rence for 
travellers and others. In 1885 he published his “ Kl^meni- 
d 'Anthropologic j|^n6ralc,” a i^onumental work of 1157 
pages, being the substance of his cour-ses of lectures and 
laboratory instruction for eight years in thp Ecole d’Anthro- 
[irilogie. It is not the compilation of a mere library student,^ 
blit is permeated by the author’s personality and contaii 
tiv. results of his very numerous and varied researches 
in it he broke free from the traditions of the monogenists 
and polygenists, and incorporated the ne.w ideas spread by 
Darwin and Haeckel. 'I'his great work exhibits his vast 
erudition and untiring energy, and it \s indispensable for 
ail physical anthropologists. It is needless to add that Dr. 
'lopinard ^s gained honours in his own country and the 
homage ofWs colleagues all over; the Vorld. 

We regret to sec the announcement, made in a Reuter 
nport from Paris, thaife Mme. Curie is seriously ill with 
ai)pendicitjs, and has been taken to a hospital to undergo ^ 
an operation. ^ ' , 

Prof. Akmin B.altzi^V Berne, and DSt. Emmanuef 
Margerie, Paris! have been elected foreign members of the 
Geological .Society of London. Prof. Charles Depdret, 
Lyons, and Prof. Arvid Gustaf Hdgbom, Upsala, have 
bfr-n elected foreign correspondents of the society. 

The extension of the Horniman Museum, Forest Hill, 
consisting of a lectlji’e hall and a new library, the gift of 
Mr. E. J. Hornipinn, son of the donor of the museum, 
will be opened on Saturday, January 27, by Sir Archibald 
Geiki#*, K.C.B., president of the Royal, Society, 
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Mr. a. F. lUiLiMOND ha$' baen appointed to the 
assistant luratorship of the Museum of Practical Geology, 
in suLCf'ssion to F» P. McLintock, Vho has been 

uansfeirod to the' |^ibk>gical department of the Ro>al 

Scottish Mus<*um, E^OhUrgh* 

.s 

Ok. ('iiLBLRi T/ Morgan, assistant professor of ch#*m- 
istrv at the ImpprW College of Science and Technology, 
Smith Kensingtonv and junior hon. secretary of the 
( ln-mical Society, ha's been appointed to the chair of chem- 
istry at the College of Science, Dublin, rendered 

vacant by the Vrdtirement of Sir Walter Noel Hartley, 
F.R.S. . 


At the ordinary scientific meeting of the Chemical 
s,oriety on Thursday^ • December 21, iqii, it was 
Announced by the pr^ident, Prof. Percy F. Frankland, 
that the council had awarded the Longstaff medal 
for ic)i2 to Dr. H. Brereton Baker, F.R.S., and that the 
presentation of the medal would be made at the annual 

general meeting to be held on March 28. 

riiK Selhorne Society has arranged a Christmas holiday 
l«cliirc for children, to be given in the Theatre at 
Jhjrlington Gardens on Monday, January 8, by Mr. Wilfred 
Mark Webb. Lord Montagu of Beaulieil'* will preside, and 
ilio subj»!ct will be “ Punch and Judy.** Tickets may be 
obtained through members or from the offices of the 
-ocicty at ^2 Bloomsbury Square, London, W.C. 

A scAlh*: has been caused in Berlin by the occufrence of 

a uiysteriuus “ epidomic.AJ Within a couple of days or so 

more a hundred]^j^dividuals were attacked with 

'^•■rious illness presontingf the same symptoms, and some 
'•ixly or thereabouts lyS died. The victims seem to be of 
I I lf poorest class, a/jlcFtb<? outbreak is not confined to one 
liieality. The infowttition to hand Is scanty, but suggests 
ihai the condition is one of ptomaine poisoning, or of 
* pidf mic food poisoning, due to the ingestion of unsound 
tnrxl. The latest r^^port states that certain spirits sold for 
coiisurnption have been found to contain a large proportion 
nf in( th>lated spirll^. and attributes the illness to this, but 
Is hardly credible, unless German mcthylat^id spirit is very 
dilffi'fnt from ours, " 


A summary, issued by the Meteorological Office, of the 
wfatlier for iqn ^or the several districts of the United 
Kingdom, obtained from the W’cather Reports for the 
tifty-two weeks ended December 30, shows that the mean 
tf mperature was above the average over the whole of the 
I Hik'd Kingdom, and in .most of the English districts the 
fxcfss amounted to f^bout 2°. The range of temperature 
was everywhere larg|g^' being 84® in the Midland counties, 
in the east of England, and 80® in the south-east of 
I'^n gland. The maximum shade temperature exceeded 90° 
Ml all the English dis<t;icls, and was 98® in the Midland 
counties, whilst the minimum temperatures were below 
20® over the entire kingdom, except in the Channel 
Islands. The rainfall for the year was generally deficient, 
/"It the hcav;^'. rains which fell in October, November, and 
'ember have everywhere Icssene^the deficiency, whilst 
Ml the south-east of England and m the Channel Islands 
ihe aggregate rainfall^ was in excess of the average. The 
largest measurement %f rain for any district for the year 
was 51.04 inches, for the north of: Scotland, and the largest 
in any English district was 36*82 .inches, for the south- 
wf'st .jf England* The least mea.sprcihent was 2204 
inches, for the Midland counties, which' is 4-20 inches less 
than the average for the past twenty-five years. In the 
north of Ireland the deficiency is 4*75 inches. In the south- 
east of England, which district embraces London, the rain: 
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fall %r the year was 28*05 inches, wbicii 1$ 1*14 inches 
more' than the normal. 'J he'.rainy days were fewer than 
the average everywhere, except in the south of Ireland. 
The greatest frequency of rain was 227 days, in the north 
of Scotland ; the least 159, in the south-east of England. 
'Hie duration of bright sunshine was largely in excess of 
the average over the entire country ; the gr|gltest excess in 
any district is 336 hours, in the south-casc of England. 
T*hc absolutely greatest duration of sunshine was 2028 
hours, in the Channel Islands, and the least 1257 hours, in 
the north of Scotland. In the south-east of England the 
sun shone for 1933 hours. 

riiE congress of the Royal Sanitary Institute will this 
}ear be held at York on July 29-'August 3. The Arch- 
bishop of York will be the president of the congress. The 
business will be divided among ten sections, presided over 
as follows : — A, sanitary science and preventive medicine, 
Sir Shirley F*. Murphy ; B, engineering and architecture, 
Mr. J. Walker Smith; C, domestic hygio.ne, ' Mrs. 
Edwin Gray D, hygiene of infancy and childhood, 
Mrs. M. Scharlieb ; E, industrial hygiene, Sir .Tbnmas 
Oliver ; municipal representatives, the Lord Mpynr of 
York, Mr. Aid. N. Green ; medical officers of health, Prof. 
A. Rostock Hill ; engineers and surveyors to county and 
other sanitary authorities, Mr. A. I*. Greatorex ; veterinary 
inspectors. Prof. J. R. U. Dewar ; sanitary inspectors, Mr. 
T, G. Dee. 

In another part of the present issue ;in account is given 
of grants which the Development Commissioners have made 
for forestry instruction and investigation in connection 
with the University of Edinburgh and the Edinburgh and 
East of Scotland Agricultural College. The Commissioners 
h.avc granted the University a sum of 4500!. toward the 
erection of a new forestry building, 2000?. toward the 
equipment of the museums and laboratories, and 500!. a 
year for five years for an additional lecturer and assistant. 
In addition, the University and the Agricultural College 
have been promised conjointly an anmial sum, for a period 
of years, for the rent and upkeep of a forest gflUtden and 
an area of experimental plantations. We are glad that the 
claims of forestry and agriculture are receiving .such 
generous treatment from the Commissioners. When the 
British Science Guild urged these claims upon the Board 
of Agriculture not very long ago, little consideration was 
given to^the strong case then presented. The practical 
assistance now being alTorded by the Development Com- 
missioners to various departments of agricultural educa- 
tion and research suggests that the Guild's efforts to pro- 
mote the advancement of scientific agriculture* have not 
been in vain. 

The second Mcndel^cff Congress of Pure and Applied 
Chemistry and Physics will be held in St. Petersburg on 
December 21-28 (January 3-10). These congresses 
^\!:rc originated by the Russian Physicochemical Society 
as a suitable means of perpetuating the memory of 
Mcndel6eff and other notable Russian chemists, and are 
organise<^ by the society ; the first congress was held in 
1907. Anybody interested in chemistry and physics may 
become a member by paying a fee of five roubles. The 
executive committee of the present congress consists of 
about fifty members ;j|fe president is Prof. Borgman, and 
vice-president, Prof. Favorski (the honorary president, 
Prof. Beketoff, died on Deiember 1). Local committees 
have been formed in twelve towns. The following are the 
sections and subsections of the congress : — (i) pure chem- 
istry ; (2) technical analysis ; (3) metallurgy and metallo- 
graphy ; (4) applied electrochemistry ; (5) cement and glass ; 
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ib) pharmaceutical, ^forensic chemistry, and bromatoli^; ' 
biological and agricultural chemistry ; (8) hygiene^ 
{i)) p^re physics; (10) geophysics; (11) seismology; 
(12) astrophysics; (13) applied physics; (14) wireless tele- 
graphy ; (15) aerodynamics ; (16) methods of teaching 
physii^s and chemistry. The meetings will be (a) sectional ; 
(6) several sd|||lons combined; (r) general, where reports 
on the recent progress of chemistry and physics will be 
read. Up to the present time eight general reports ;^^d 
abt.»ut seventy papers for the sectional and upited meanngs 
have been announced. Many excursions to the institutes 
and colleges of St. Petersburg, and to chemical and 
engineering works, have been arranged ; there will be also 
an e.xhibition of new chemical and physical apparatus. 
Some hundreds of members from all parts of Russia have 
already announced their intention to attend themselves, 
and their numbers, owing to the attractions of the capital, 
will probably be as largo as at the first congress. 

. The council of the London School of Tropical Medicine 
has decided to establish a journal in connexion with the 
school. Three parts are to appear each year, and part !. 
has just.Jipn issued. Sir Patrick Manson writes a fore- 
word ; o^inal papers are contributed by Drs. Bayon, 
Daniels, Hutton, Leiper, Minett, and Wise; and surveys 
of recent literature on tropical medicine and reviews of 
hooks complete the matter. 

A SERIES of studies of the motions of flagella of micro- 
scopic organisms observed by means of the ultra-micro- 
scope is contributed by V. Ulehla to the Biologisches 
Centralblatt (xxxi., Nos. 20-23). Interesting observations 
have been made on monads, bacteria, algae, Euglenla, &c. 
In some cases when two flagella are present one revolves 
t round the other. A classification of types of flagella and 
of fi^g^ar movement is given. 

The Report on the health of the Army for the year 
1010, recently issued, contains m.itter of much interest.* 
The health of the troops at home and abroad was 


:: 

; ;foand a :home 4 n One. . of \ our .^imperial or colonial 
> museums. 

. Mk., G; B. Moore, in a paj^'r Aboriginal 

Sites on Mississippi River>*A cOh^llfiut^ to vol. xiv., 
part iii., of the Journal of - Academy of Natural 
Sciences, Philadelphia, describes a num^ier of Indian burial 
mounds along the course of the rivi^v " it ^^.well that this 
survey has been undertaken, because, monu- 

; ments are being destroyed by chaflges course of 
the stream or by agricultural operRtion|.((^?The discoveries 
throw little light on the age of . the ' makers or on their 
death cult. The pottery is .iht^estliig;>;; particularly some 
representations of animals like the' tbir,toise and raccoon, 
and some human figures are reptb^hted . sitting cross- 
legged, a very unusual position in^^j^;ij^tuettes discov^ 'jSi 
in this region. 

In The National. Geographic for November, 

Mr. J. £. Pogue, of United Museum, 

describes the remamble •*‘Raifibbw:^;"bri of natural 
formation in the Navaho reseryati^;).^bar^ the south-east 
corner of Utah. This towering*'*arA^v*<^; rainbow shape, 
spans the canyon, the geological forhuition of which is a 
Imfl-coloured, fir^grained sandstoii^^ brick-red on its 
surface and stainea with vertical streaks of a darker shade. 
It hangs 309 feet above stream-bottom, and the abutments 
stand 278 feet apart. The cau^way, upon which an 
observer can be lowered from an adjacent cliff, the sides 
of ivhicl^are too steep to admit easy passage, is 33 feet 
wide by 42 feet thick at the keystone point. These figures, 
however, give only faint idea of the maje.stia symmetry 
of this remarkable structure. It was ybited by^hitc men 
for the first time in 1909. It is satisfactory to learn that 
the United States Government has con.atituted it a national 
monument, and has ^ken adequate measures for its 
preservation. 

The Schweich lectures on Biblical archfcology, held 
under the auspices of the British Academy, were delivered 


better last year than ever before, and this applies to the 
admissiom to hospital, deaths, invalids sent home, and the 
constantly sick ; only in invalids finally discharged is there 
a fractional rise. Loss or decay of many teeth has caused 
the largest number of rejections of intending recruits, and 
venereal disease accounts for the largest number, of the 
■total inefficiency from sickness. In the Mediterranean 
stations there were only two admissions for Medtkirranean 
fever in Gibraltar and oficMn ' Malta (out of an average 
strength of 6769), the latter a young officer just arrived 
who drank unboiled milk, probably goat's milk. There 
was an ^crease in malaria in Jamaica and West Africa, 
and a diminution in India, over the average for t^e 
previous ifive years. Venereal and tuberculous diseases 
have aliTK)$t cveryw*here decreased as compared with the 
average Of the previous five years, and there has been a 
welcome and remarkable diminution in enteric fever among 
the European tro||k in India. 

The second part of vol. ii. of the Museum Journal of 
the University of Philadelphia is devoted to a #rvey of 
New Zealand culture, based on the great colloctibn naada 
by E. W. Clark, the most important addition contributed 
in recent years to the mu.seum. It Includes splendid speci- 
mens of wood-carving, tail pieces d||canoes, house posts, 
paddles, wooden staves, dancing clubs, and wooden l^xes. 
In addition, we have clubs of polished whalebone, a chief's 
club in green jade, and q good example of the Heitiki, 
recognised by Captain Cook and other early travellers as 
the (har^cteristic personal ornament of the Maoris. It is 
iuuch to be regretted that this remarkable collection has 
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last month by Prof. R. A. Stewart MacAlistcr, late director 
of excavations of the Palestir^ Exploration Fund, who 
discoursed on t||l “ Philistines, History and Civilisa- 
tion." Prof. MacAlister dwelt op;, the earliest known 
history of the Philistines, on their ^ppo^d origin in Crete, 
and on their raid into Egypt. The ebiji^est references to 
them in the Old Testament, and details of the capture of 
the Ark at|[d of its wanderings amdng people, were 
given. The lecturer traced the gi^b^th iii-^ipb^^ of the 
Philistines during the reign of Sacif>:.refep^g to the out- 
lawry of David and to his relatibh^, with the King of 
(lath, and also to the battles "I David arid the 

Philistines. By these battles their-ik>Wer was broken, and 
they almost disappear from the; ;Bihjtickl records. Facts 
relating to them contained in /the A^yrian records . from 
the eighth and seventh centuHil^ %b;i' and instances pf 
their traditions among the tnoderifi' peasants of Palestki^' 
were given. Referring to. the' and ' hiUitary 

organisation of this people,' Prof •;* Mfs^i^AU staledj that 

they had the oldest of olighi^Ip ony 

record. At present very Ignorab^^of their l&n^agc, 

only a few proper names and some dcjubtful w;or^,;hein^ 
known. But little has been ascerta^ppdl b^f their 
the two chi.sf tdeities . being thb; .'.Ssh'-^hpped . goddess 
Atargatis and the god .Dagon; the. qitt of' this latter dehy 
long survived in Gaza, wjiere. was wbrshipped under 
the name Mama. As to the arts, they reached; a com- 
paratively high level ; witness the various, jewels, pottery, 
and bronze mirror which were fpund in the five tombs 
recently. discovered at Gezer. It :l 4 s..f)robable, indeed, that 
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survey of the ^'nk^iol the, Adriatic. In the first paper ® 4 " , w.„ .. ' 

Dr A. St^U«ij^se8 . the amphipod crustaceans. November (191.) number of Pet^t^ann's Mittcl. 


describing ^ i 
naturalist’also 


[^Sqiiibcbs of : 01 ossocephalus. The same 
E^i^akes Ihe . stomatopod crustaceans and 


pteropod molluscs,.' tornarian and actinotrochan 
larvas fall to the 


According to theJS^i^ft'vOf the trustees for the year 
i*,io-n, the detaij^ of the Indian 

^Iiiseum have during the period under 

rcA'iew, and the vhrji^)a|iSctions of the collMon handed 
over to the officeirsf Who will in future be respectively, 
responsible for thoifVpr®*®®^^®*^^”* OwingMiO the appoint**, 
ment of two additiondf ofhceral, special progress has been 
made in the zoologi^tUectidn, both in regard to the 
•arrangement and dtkpldy of the exhibition series and in 
original research. .. •= 

In The Zoologist for December, 1911, Colonel C. E. 
Shepherd continues his account of the pharyngeal teeth of 
fishes, dealing in this .instalment with those of the sea- 
l>reams (Sparidje) and wrasses (Labridm). Many members 
of each group feed on hard-shelled molluscs, and therefore 
require special crushing, apparatus. .Sea-breams effect this 
by the development , of powerfpil molar-like teeth in the 
front of llw jaws, and consequently require nothing special 
in the way of phai7ngeats. The wrasses, on the other 
liand, rely solely on their pharyngeal dentition, of which 
tin* lower series forms a Targe plate resembling a cobbled 
ro.'id in miniature, while the upper is divided into two 
somf.'what similar lateral patches. 

Tiik distribution chart of a plant species serves not only 
It) point out the areas occupied, but often throws light on 
its origin. These matters are discu.ssed by Dr. C. H. 
Ostenfcld in a sliort ^paai|>hlet, with reference to seven 
.spj cifs of Anemone, l^j^patica, and Pulsatilla. It is un-:^ 
« \pected to find that Anemone nemorosa does not extend to^' 
the western shoresj qf Jutfand, but, as would be expected, it 
grow.s further W^^ard than A, ranunculoides and 
Ilepntica trilohay whiiph.do not extend to. the Atlantic coast 
nor yet to Great Bri&ih. . A curious feature is the mutu- 
ally exclusive distidtution of Pulsatilla vulgaris and P. 
pratensis*. All the invert , species are considered to be post-. 
Glacial immigrants south. 

The biometrical inve^igations on the egg of the domestic 
fowl, carried out dtkrliijg. t^ past fcoiy yoars at the Maine 
Agricultural Expetfeeht ’Station, nave necessitated the 
designing of metlio4i|v,toi^^^e accurate measurement of the 
whole or parts of These are collected in a recent; 

report by Mi! Will be found useful by othera 


/vorking at, The SahjeJ? -Subject. It is considered that the 
i^f thods po^s. a,:^fS!kslderabte d accuracy, while 


those formerly grown. The fermentation"^ pr^lems con- 
nected with the production of rum are being, ‘successfully 
investigated by Mr. Ashby, who has selected certein yeasts 
• of high efficiency and sent them out in pure cultures to the' 
estates, in most cases with very satisfactory results. • 

The November (19 ii) number of Petermdnn's ^fitteii- 
I ungen contains the numbers of families in different 
i provinces of Chin.a according to the official report of the 
I recent census of the Empire. For Peking and some dis- 
, tricts the number of individuals is also given, 
t La G6ographie for December, 1911, announces that, in 
[ consequence of the misunderstandings caused by the old 
datum of Bourdaloue being still used in some river systems 
^ when giving floi>d warning instead of the mean sea-lcvrl 
I at Marseilles, the Ministry of Public Works has ordered" 

I that, within five years, all bench-marks must be referred to* 

^ the normal datum of mean sea*;ipvel at Marseilles. 

A SHORT account of the work of the Norwegian expedi-- 
tion which visited Spitsbergen last summer to continue the 
topographical and geological surveys which . had been 
carried on in previous years is given by M, AT Hod Tn 
the October (1911) number of La G^ographie. Photogram- ^ 
metric methods were largely employed, on account' of the 
short time which ^as available. In spire of much .un- 
favourable weather, the work accomplished enabled a 
complete topographical map to be drawn of the region 
b<;tween Ice Fiord and Bell Sound, as well as a general 
geological map of the quadrilateral formed by fhe north 
and south sides of the Spitsberg, Wijde Bay,' and Ice 
Fiord. 

In the December (1911) number of The GeographUat 
Journal Captain Rawling gives some information bearing, 
on the geological structure of that part of Putch N%w 
Guinea which he traversed, supplementing that .brought, 
back by Dr. Lorentz, who penetrated to the ridge of the 
maid chain further to the eastward. A summary is given 
of the explorations of Mr. E. C. Abendanon in the Central; 
Celebes. During 1909 and 1910 he travelled extensively in 
this island, and succeeded in throwing considerable light 
; on its geology. While the southern peninsula was found to 
be a folded region with regular folds running in a general 
north-west direction, there is no pronounced folding in the 
south-eastern peninsula. A large number of altitudes were 
I determined, and the results obtained are considerably lower 
than earlier observations had indicated, 

Symons's Meteorological Magastine for December, 1911, 
contains the fourth and concluding part (winter) of Mr. W. 
Sedgwick’s interesting notes on the weather of the seven- 
teenth century, from information given in. the^ diaries of 
Evelyn and Pepys (see Nature, November ii, For 

this period (December-February) the observations are more 
complete than for the other seasons. The recorded 
- instances of snow are surprisingly fewgi^ing ' only men- 
tioned in thirteen winters in the peri||F covered by the 
diaries . (1648-1703), and only three of . diese falls appear.:, 
to have^ been exceptional. Prolonged * or severe frostS' 


be same. have the ddH^tage of simplicity. of in about ten of the winters; that of 1683-4 


manipulation. 

_ ' .f; j’ '.'i • 

The third the ex^rimejntal work of the Sugar 

Exper i ment Statjoh’ijjamaica,' "shows • continued progress in 
several dii^cctioffs. .!jhe. statical .was not popular at first, 
but has gradually , gair^: the. cohfM^ of the pftinters 
because of the valuable rdi^Ults It .has been able to achieve. 
Manurial. trials; have-: demohstrated that on many of the 
island soils tihqsphdtes not required;; but nitrogenous 
and potassic manhres arc* effective and pfp|i|abie in seasons, 
of normal rainfalh though not Jri New varieties 
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{** Frost Fair ”) far surpassed any within living memory ; 
coaches plied to and fro on the Thames as in the streets, 
and the severe weaker extended even so far south as . 
Spain. At least eleven very mild or wet winters occurred;- , 
in Evelyn’s lifetime. In short, the author concludes, when* 
all the information is considered, it does not appear that 
cold winters were more frequent, or mild winters less so, 
than they have been in the last fifty years, 
average severity of the winters was greater than at the 
present, time. 
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We have rerMved an interesting little booklet from the ; 
Silent Klectric Clock Company, of 192 Goswell Road, with 
which is embo<licd the firm’s latest catalogue and price- 
list. This booklet is worthy of notice, for it differs widely 
from the ordinary run of price-lists, inasmuch as it con- 
tains a complete description of this firm’s system, a 
system which is based upon more than sixteen years* ex- 
perience of a class of apparati^s which the Silent 
Electric Clock Company has apparently brought to a 
wonderful degree of perfection, judging from the list of 
more than eighty recent installations which have been 
supplied, no doubt much to the satisfaction of the usersi 
amongst which \vc notice several British, colonial, and 
foreign Government departments, home municipalities, 
schools, and railway companies. It is interesting to 
observe that every department of time-keeping is provided 
for : large and small clocks ; turret clocks ; clocks for use 
on shipboard, with automatic adjustments for diurnal 
longitudinal correction ; clocks arranged to strike and chime 
electrically, both for household as well as for public 
installations; and also for ringing belfs according to vari- 
able programmes : high-grade asti onomical clocks, and 
master clocks arranged for automatic synchronisation by 
means of the daily signal distributed by the Post Office 
Telegraph Department fiorn Greenwich' Observatory. Any j 
of our readers interested in electric clock systems should 
certainly send an inquiry to this firm. 

During the spring and summer of 1910 the United States 
Naval W^eless Laboratory carried out an extensive series 
of experiments on the range of communication by wireless 
telegraphy between two cruisers and the^ Brant Rock 
station, near Boston. An account of the work done and 
the results obtained is given by Mr. L. W. Austin in the 
October (191T) number of the Bulletin of the Bureau of 
Standards. The antenna of the Brant Rock station was 
420 feet high, and of the umbrella type ; those of^j^the 
cruisers w^ere 116 feet, and of the flat top type. In each 
case the coupling between closed circuit and antenms was 
loose enough to cause only one wave to be einilted. Over 
salt water the received currents are proportional to the 
sending currents and to the product of the heights of 
sending and receiving antenna? divided by their distance 
apart and by the wave-length used. In addition, they are 
subject to absorption, which in the daytime is expressed 
by multiplying the above by e-ad, where d is the distance 
and tt a constant the value of which varies inversely as 
the square root of the wave-length. During the night the 
absorption is too irregular to be represented by any 
formula. The above statements have been tested over the 
following ranges sending currents, 7 to 30 amp^^ ; 
antennae heights, 37 to 130 feet ; wave-lengths, 300 to 3750 
nif-tres ; distances up to 1000 miles. 

Engineering for December 29, 1911, contains an illusr 
trated descriptionitof a floating crane of exceptional size 
wliich is now in at tiu- Austrian Naval Dockyard, Poki, • 
ot, tlic Adriatic. The crane is designed to deal with the ' 
h' aviest we ights in ship construction, and aUo, on ah,, 
emergency, to raise sunken submarines. According to thef 
>I)ec if] ration, the crane had to be provided with two crabs, ■ 
Luch liaving a lifting capacity of 120 tons, the crabs being 
yyc designed ihat l>oth could ijti used simultaneously, especi- 
ally f^>r th(; lifting of submerged loads, in which case the 
r* ar crab has to work at a maximum distance of 5 feet 
friMTi a line corre.sponding \v4th the front edge of the^ 
p'M'U>on,^the front crab being close against it. Arrange- 
im-nis are made whereby the submarine can be raised 
siifVicii'iuly out of the water for rescuing the crew through 
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the conn ingVl^^^r, when . the. hec^ssary sfeps could be 
taken .with nwe leisure foi^'i^lidng tl^e submarine itTSielf. 
The crane can be propelled afijj>att«at a speed of about 
3*4 knots. Under test, each crab w<^9/infide to carry a load 
of 150 tons, the rear crab being at a distance of 5 feet, and 
the front crab at a distance of 47 feet ,7 inches, from a line 
corresponding with the front edge of the pontoon. 

In chapter xxxix. of his “ Study of Bird F®ght ” — which 
is now appearing serially in the ^ges of Flight — Dr. E. H. 
Ifankin discusses the cause of soaring flight. Two ancient 
theories are examined and ^rejectedf I'.s. that the soaring 
bird takes advantage of (i) ascending currents reflected 
upward from the walls of high buUdihgs, &c. ; (2) ascend- 
ing currents or eddies caused by heat;. for the reason, /'^ 
the first instance, of personal observation to the contr(y^ 
in the case of heavy birds, and, in the second, that soaring 
i -un In some conditions be impossible.,, in the presence ot 
I he.*it eddies as ^well as in their* absence, and v/rr versa. 
j “ There is no evidence whatever,** sayS Dr. Hankin, “ in 
favour of the view that the energy .of ^soaring flight Is 
ilorived from the kinetic energy of air in movement in- 
df'pondcnlly of the bird’s wing.” The conclusion drawn 
In that the energy used in soaring is stored up in the air 
in potential form, for which he coins the word “ergaer.” 
On the question of the composition and d<?composition of 
“ergaer,” our author admits he knows nothing, but 
defends his theory as entirely scientific, merely advancing 
till' opinion that ” ergaer ” is stored sdn energy, and that 
“ the air under the wing ot a soaring bird is undergoing a 
change of the nature of a sort of continuous explosion.” 
Later in the development of the idea we are asked to 
suppose a bird gliding into a patch of soarable air witli its 
wirig.s at full camber. In these conditions, the ‘‘ pull ” 
would no longer act at (he centre of gravity and would no 
longer be the momentum, but would change to the tractive 
j #*fTt?ct of soarable air on the cambered wing, and so would 
act on a level with the wrings. 

A COPY of the January issue pf his catalogue of second- 
hand instruments (No. 49) hasten received from Mr. C. 
[.Baker, 244 High Holborn, London. The list contains p.ar- 
ticulars of nearly 2000 items, the majority of which will 
interest the astronomer and the microscopist. The instru- 
ments are guaranteed to be in adjustment, and arc for sale 
f»r hire. 

'Fhe twenty-eighth annual issue of “ The Year-book of 
the Scientific and J.ieqrned Societies of Great Britain and 
Irfdand ” has now been issued by Messrs. Charles Griffin 
and Co., Ltd. This useful work of. reference is a record, 
cdmpiled from official sources, of the work done in science, 
literature, and art dur^g the session, xpio-ii by numerous 
societies and Government Institutions, It is to be regretted 
that the summary of the proceedings of the British 
Association, given on pp. 10 to 23, refers to the Sheffield 
miicting held in September, 1910, and not to the Ports- 
mouth meeting of last year. Since the ^sybole of the titles of n 
I» apers, reports* &c., {irasf^nted iit the'. Portsmouth meetings 
; wi-re available before^'^the middte of September last, we 
suggest they might with advantage hdy9.;l^en included, in 
addition to those il^lating to the 1910' riieiltfng. 

.'fc . - ’ 

Errata . — ^The paper on ** Momentum Tn . Evolution ” 
published in last week’s Nature was by Prof. Dendy, and 
not Denny, as printed on p. 30X.^We are asked to state 
that on p. 296, col. one, line ten, ** a. rubber ram ” should 
be “an iron ram.’* The former words were given in the 
manuscript supplied to us, and were passed in proof 
by our contributor. 
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OVR ASTRgmMICAL COIiVMN. 

Astronomical JaMuar^!-' 

an. 4. i5h. adhi.^ viftpiiitte fn conjunction with the Moon 
(Nept«inc‘5®'39’'S.). 

„ i6h. om» ' Mcrcnry stationary. 

Q. oh. om. "'Tertlis in conjunction with Jupiter (Venus 

13. loh. Qlh; Neptune at oppositidn to the Sun. 

J4. I7h«£57'th. Jupiter in conjunction with the Moon 

(jlpterV6'N.);; 

15, sh. 26m. / Venus in conjunction with the Moon 

(VerittS N.). 

lOh. om. Mercury at greatest elongation W. of the 
Sun. 

16. 4h. om. Saturn stationary. 

,, i8h. 23m. Mercury in conjunction with the Moon 
(Mercury 5* 48' N.). 

18. 23h. 5i(n. ' UrahQs in conjunction with the Moon 
(Uianus 4® 33' N.). 

20.' 7h. om. Uranus in conjunction with the Sun. 

27. i2h. lom;"' Saturn in conjunction with the Moon 

(Sdtutn 4*9' S.). 

28. I3h. 58m. Mars in conjunction with the Moon 

(Mars 0-37' S.). 


Mars. -A telegram from Prof. Low»Ml, published in 
No. 4543 oT the Astronomischc Nachrichien^ states that, 
on Oocombf^r 17, 1911, the old south snowcap on Mars 
had practically disappeared, and new* spots were forming 

oiiiNido. 

M. Jarry Dcsloges, telegr.'iphing from the S<'‘tif Observa- 
tory on D^rpinber. 16, ion, states that on December 15 
ihi- south polar was veiled, and that Libya, which 
w.'is gr»*y ;it th(« beginning of the Martian afternoon, was 
while towards sunset ; Deucalionis Regio, clear during the 
mornirtg, Ix’came grey in the afternoon. 

I'oiir splendid photographs of Mars taken by Prof, 
liarnard with the Yerkos 40-inch refractor in September, 
i(»oo, are published on the frontispiece of the .September- 
October (ion) Journal of the Royal Astronomical Society 
• )l Canada. 


Ivi’IIKMKKinES FOR COMETS IQllfl, Ujnf, AND iqug, — As 
the position of WoICs comet (191 10) during the summer 
will hr unfavourable for observation, it is important that 
<»bscrvations should bej^made during the next few months, 
and for this reason M* Kuniensky publishes an ephemeris, 
extending to April 7, in No. 4543 of the Astronomische 
Sat'lirichtrn \ observations already made show that his 
fourth (K,) system of elements needs but small corrections. 
1 1 is hoped t|^at observations will be secured, as they may 
' loar up tlie^question of the possible enfeebleinont of the 
eoiiu t. The present position (January 4). is 2ih. 4t<im,, 
“ 55'5'i and the’ path lies nearly directly eastwards 

through Aquarius and Pisces : the magnitude is about 14-0. 

Qu^nisset’s comet^iqu/) is still ^noving nearly directly 
southwards through Scorpio, and iRll soon enter Lupus : 
R A*~i 5 b. 49'6m.,; dec.-— 31® 54*7'. In the ephemCris 
published by Or. the magnitude is 8-3. 

Heljawsky’s coinet (iqiig) is also tot^ far south for 
observatioi^, in . thHM latitudes. Dr. libelPs ephemeris 
shows it to be in CQ^blla, and its magnitude is estimated 
as 8-6. ; ^ 


4 Pkcumar Variable $tar.— The measures and light- 
airve of the variably star, 232848 Z Andromeda?, published 
/m Circular >x 68 of the Harvard College Observatory, ihqw 
W light-changesytS .be unique among stars yet observed, 
^or the last sixv years the m^hitude haw been nearly 
constant at nj-o.^hut in 19b x there was a great outburst, 
the magnitude ^^boming 9.3, Prior to that, since 1889 
beeTirv bpnsiderabl^^ oscillations of magnitude 
between ir-5 and 

Ibis star is 4* 48^4^93, mag. 9*5, and its variability was 
‘Hscoverrd by Mrs. Eleming in 1901, who, examining its 
^peciruni of October 17, 1900, recorded it as “ Bright lines.. 
Nova or Var? An examination of the spectrum plates 
by Miss Cannon shows^ tliat the spectrum is unlike that of 
friable stars, and .resembles that /of several new stars. 
Dll the best photographs it is seen to be like those of 
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Nbv^ Persei, No. 2, on .April xa, 1901; Nova Gepiinorum 
oil March 29, 1903; and Nova Sagittarii, No..'i,'bn April 
21, 1898; it also resembles that of RS Ophiuchi on July 
15. 1898, at or near the time of the remarkable outburst 
of light in that object. 

In .addition to the bright lines HjS, Hy, H 5 , and lU. 
there is . one at about A. 4688 which, Prof. Pickering 

suggests, probably corresponds with the bright band in the 
spectra of fifth-type stars. 

The Parallax of the Double Star Krueger 60. — 

During the period August 20, 1907 to April 10, 1910, Dr. 
Leu employed the lo-inch refractor of tlie Urania Observa- 
tory, on fourteen nights, to measure the interesting doublr* 
sl;ir Krueger (jo. From these measures he derived a value 

for the p.urnll.nx, which he now publishes in No. 4542 of 

llie \!itronomisclti*. Sachrichten. His result is ■\-0 22''± 
0-038'', with a probable error from one equation of 
To- 12 ' 9 ''; earlier measures by Barnard, Schlesinger, and 
Russell gave, in the mean, the value +0-25". 

The Height of Perskid Meteors. — Employing the 
parallax method, Dr. Philipp Broch has calculated the 
ht‘ights of the beginnings and ends of 102 meteor paths 
observed during the pc'riod 1823-58, and now publishes the 
results in No. 4541 of the Asironowischc Nachrichten. 
J’or all the meteors he finds the values 130-0 km. and 
9() ci kfn. for the mean heights at the beginning and the 
<11(1 of the flights respectively, the mean length of the 
paths being 72-5 km. Of this number fifty-eight were 
t:(‘iTainly Perseids, and for these he finds the mean values 
133- 1 km. and 95-5 kin., respectively, for the heights, the 
nif‘an length of path being 72*0 km. 

fuE Lille Observatory. — In No. 4543 of the Astro- 
uomische Nachrichten M. Jonckhecre gives notice that his 
observatory, L’Observatoirc d’Hcm, taking the name or 
the prefecture under whose patronage it is, i« tO|fee known 
oflicially as the Lille Observatory. 


PRIZE AWARDS OF THE PARIS ACADEMY OF 
SCIENCES. 

A T the annual meeting of the Academy of Sciences, held 
on December 18, 1911, the prize awards for the year 
were announced as follows : — 

(reometry . — ^The Erancoeur prize to Emile Lemoinc, for 
the whole of his work in mathematics ; the Bordin prize 
to A. Demoulin, for his researches on triple orthogonal 
systems. 

Mechanics, — The Monlyon prize to M. Jouguet, for his 
contributions to thermodynamics and chemical mechanics. 
Captain Duchfine receiving a recompense (500 francs) for 
his mathematical study of tlie aeroplane ; the Poncelct 
prize to M. Rateau, for liis work as a whole ; the Vaillant 
prize (in equal parts) between Ch.arles Doy^re and Henry 
Willotte, for memoirs on the application of the principles 
of the dynamics of fluids to the theory of helices ; the 
Vaillant prize to M. Li6nard, for his memoir on the move- 
ment of an ellipsoid in a viscous liquid. 

Navigation. — T‘he extraordinary Navy prize ■ between M. - 
Doy^jre (1500 francs), for his study of the bending of a 
thin sheet or thin ring submitted to any forces whatever, 
H. Roussilhe (1000 francs), for his hydrographic work on 
the coast of Madagascar, M. Leparmgntier (luoo fMnes), 
for his book on the calcul.'itions relatit% to inclined hulls, 
O. Siinonot (1000 francs), for his memoir on the resist-^^j^ 
anci' of a cylindrical tube of infinite Ijagth submerged in 
water, . Pierre Lemaire (750 francs), for his memoir on 
the theory of the gyroscopic compass, and E, Ferret (750 
francs), for his work relating to nautical astronomy; the 
Plumey prize to Robert Lelong (1000 francs), for his work 
on marine motors. 

Astronomy. — The Lalande prize to Lewis Boss, for his 
star catalogue; the Valz prize to C. Rambaud, for the 
whole of his astronomical researches ; the G. dc Pont6- 
coulant prize (increased to 1700 francs) to L. Schulof, for 
his researchesjiton the theory of comets and on lunar tables ; 
the ’ Damoiseau prize (in equal parts) between M. Millo- 
i^sevich, M. Witt, and M, Lagarde. 

Geography. — The Tchihatchef prize between M. de 
Schok'alsky (one half) and M. Deprat and M.^Mailsery (one 
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halt); the Gay prize lo Paul Lemoine, for his geologit^ 
'woik in the French colonies. 

Phvitcs.^The Hubert prize to M. Heinsalech, for hid 
work on spark spectra; the Hugues prize to Ch. F6ry, for 
Ills ir«-t'arches in physics, especially those dealing with the 
lows of radiation and the measurement of high tempera- 
tures ; the Gaston Plants prize to Paul Janet, for his 
r»»NPauhcs in elcciricit\ and magnetism. 

Chemistry, — ^I'he Jecker prize between M. Darzens ($00 
fi ants'), M. Fos*5e (250 francs), and M. Tiffeneau (250 
trancs), for work in uxganic chemistry; the Cahours prize 
(In equal parts) betw'eon Louis Hackspill and M. Richard; 
the Berthelot prize to Andrd \\*ahl ; the Montyon prize 
uinhealth) trader) to M, for his apparatus per- 

mitting woik in a poisonous ainiosphcic, an invention of 
espi'Lial iniporuince in mines. 

Mtneralogy and Geology , — Ihe Dolcsse prize to Albert 
Michel-Lcvv, for his pLtrographical and strntigrd^hical 
work; the Jfoseph LabW piizt* to Rcn<S Nickl^s, for his 
geological and practical work in connection with the dis- 
coveiy of the coal basin at Meurthe-ct-Moselle ; the 
bonfannes prize to M. C'ossmann, for his palseontological 
studies ; the Victor Kaulin prize to Lmmanuel de 
Margeiic, for the whole ol his geological wotk. 

Botany, — ^'i'he Desmazi^rcs prize to Camille Sauvageau, 
for his recent reseaiches on the btown algre ; the Mon- 
tagne prize is not awarded, but Jean Beauveric and 
\ntoine Lauby each reiehe an encouragement of 500 
trancs ; the de Comcv prize to E. Achille Finet, for his 
publications relating to orchids. 

Anato-my and Zoology. Grand piizc of the physical 
sciences to M. Anthoin, for his memoir on the characters 
of adaptation lo life in \ertcbrates; the Savignv prize 

to Ferdinand Canu, foi liis work on the Bryozoa; the 
CuMer prize to L. Cueiiot, for the whole of his scientific 
''oik. 

^fcdi<im^and Surgery. Montvon prizes to L. Testut and 
O. Jacob 12500 fiancs), for their treatise on topographical 
anatomy ; to Alexandre Besrfdka (2500 francs), for his 
work oh the mechanism of niiaph> laxia , and to K. C.^ssaet 
<25tx> francs), for his nieniolr on the diagnosis of posterior 
p* ricarditis. 

Mentions of 1500 ftaius .uo atcoided to Pierre Nolf, 
bmile Keuill^, and E Sacc|u4p<^‘e, and citations to 
Lt‘opold-L^vi and H. de Rulhsthild, S. Mercade, (i. Faroy, 

L Pani^set , the Baibier prize to H. Guilleminot, for his 
inexnoir on fluoroscopic raclioimti} ; the Bryant pii/e is not 
awarded, but prizes from the foundation funds are given 
t<i \f. Auclair and f.ouis Paris (2000 fiancs), to M. Dopter 
<2000 francs), and M. Du\oir (1000 francs); the Goaard 
priz*' to Jean Louis Chli ; the du Baron Larrey prize to 
H. Coullaud and L. Uinestous, for their work on the 
ph\«!jolog\ and vision of shooting, Maurice Boig< v receiv- 
ing a \erv honourable mention; the Brllion pri7»i is divided 
bt tween M. and Mrno X’lctor Henii, for their studies on 
the action of iiUra-tioUt light on toxins and mlcrt^ 
crganLms, and M. Tourmont and M. Nogicr for their fe- 
rtile hes on the Sterilisation of water b\ the ultra-vlofct 
ia\5, the M^ge piizo is not awaided, but a piizf of 300 
frcinrs is awarded to P. \ob<5couit and Prosper Morcklen ; 
th. rhaussicr prize lo M. Iraferl. ^ 

Physiology. — 1 he Montyon prizr (experimental phy4|o- 
. igv • divided equally between Dr. Marage and RaOul 
( omhfs; the Philip^ux prizx Ik tween .Mme. Z. Gruzewska, 
t'jf the whole of ^er work in physiology, and Maurice 
^ipKitre, for Ws researches on bile; the Lallemand prize to 
Ibnri Pit^ron, foij, his woik on the memory, Maurice 
HriKsot receiving a vrrv honourable mintion, and J. Ldvy* 

^ ..!• nsi an honourable mr ntion ; the Pourat prize is not 
w nd/d. 

Montyon prize (1000 francs) to Rend Risser, 

‘ ^ /500 frants) to Charles Hevraud. 

Itsiory of ihr^ Sciences . — The Binoux prize divided 
\ntonio Favaro and Edmond Bonnet. 

Gemral PriGCi —Berthelot mrdals to MM. Darzens, 

J nf* neau, Tissot, Andrd Wahl, Louis Hackspill, Richard; 

, L^gner p-i/o ^increased to 4000 francs) t4fj, Fabre ; 
Ihe 1 umont prize to Cliarles Frdmont; the Lannelonguc 
,n.A Mvve.n Mmi. Cusco and Mme. Riich ; Wilde prizeU 
f > M Sbfanik UiMiO frams) artd A. Trillat (2000 francs); 
if# Lonchampt prize to M. Mazd, for his researcher in 
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agricultural chemistry ailid bacteriology ; the Saintoub prize 
to Jules Dr^ch; the Fanny Bthdon prize is not awarded, 
but encouragements are attHbuted M. Ochorowicz (loou 
francs) and M. Boirac (2000 frao&); the Pierbon-Perrin 
prize to (the late) Henri Pellat, for the whole of his work ; 
the Petit d’Ormoy prize (mathematics) to Jules Tannery 
and (natural science) to M. Depdret; the Serres prize to 
L. Vialleton. for his researches on embryology and com- 
parative anatomy ;^tlic Jean Reyhaud firize to Emile 
Picard; the BarotPdc Joest prize dividid between H. 
Mouton and Charles Tcllier ; the Leconte prte is held over 
to this year ; the prize foundedf*by Mme. laT Marquise de 
f..aplace to Georges Marie Antoine Perrin ; ihe prize 
founded by Fdlix kivot between Georges Pen in, Francois 
Walckenaer, Henri I'errisse* and Jacques Denis. 

The Bonaparte JPouuaaUon. 

Thirt3’-four applications for grants frbm this fund viyci 
leceived, and the eleven mentioned below received favcjiW 
able consideration Hartmann (4000 francs), 

assistance in his expernnehtal researchei on the elasticity 
of solid bodies ; M. Atluaud (3000 frangs/ib for carrying on 
studies of the Alpine fauna and flora eSHhe tropical moun- 
tains Kilimanjaro, Ruwenzori, and Kapia ; 11. Barbleri 
(3000 francs), for pursuing his chemical studios on nerve 
substance; M. Andr^ Broca C^ooo frtmce)* for constiucting 
an apparatus for the measurement geodesic angles by 
the Borda method; M. Krcnipf (3000 francs), for com- 
ploting his work on tho biology of the coasts of Indo- 
C hina ; M. Sollaud (3000 Irancs), for pursuing his re- 
st arches on the Palemonidas ; M. Topsent (3000 francs), foi 
thn zoological study of the fresh water of Saint-Jean-do- 
Losne (C6te d’Or) ; MM. Buisson and Fabry (2000 francs), 
for tho purchase of apparatus to enaMe them to puisne 
their researches on the distribution of{^he onorgy in the 
solar spectrum ; M. Gaubort (2000 francs), to acquire tho 
app.iratus nccessar> to pursue his work on liquid ciystals, 
M Houaid (2000 francs), to permit him to pursue in 
America his researches on the Zoocecidae ; and M. Moureu 
I'ooo fiancs), to permit him to pursue his studlfs on tin 
i.iie gasos and their distribution in nature. 

Ihc total grants f«om the fund amount to 30,000 francs 
fi>i the year. 

FORESTRY EDUCATION AT THE LMl ER^ 
SITY OF EDINBURGH, • 

T\ October, 1910, Mr. E. P. SH^bbmg, who had been 
^ appointed university lecturer in forestry the previous 
Miy, delivered an inaugural l^ture In the Uni\orsit\, 
taking as his' subject “ Forestry Education ; its Import- 
ame and Requirements,'* Extracts from this lecture were 
punted in Nature of November 10, iqzo^vol. Ixxxv 
|) 6x). Mr. Stebbing directed attention to the thice chiol 
nquirements of the department of forestry of the Uni- 
\ ibity. These he considered to be; (i) a forest garden; 
(2} more accommodation for museums and laboiatories ; 
U) an increase in thaArestry staff, , 

The University has^ecn giving undivided attention to 
these three wants of the departm^t, and the following 
statement, which has been issued by the University to th* 
Pi' ss, places the present position of EdinIbUrgh as a foresti) 
r durational centre clearly * before tha,|!^iic. # 

During the p.*ist year afforestation q»dj^tions and forestr} 

( ducation have been receiving considewle attentioi;i Jn ^thi'' 
country. In a resolution on the ilabject, the Devetopl^ni 
C ommissioners decided that first grants ^ wim^rnc 

object of furthering the progress of afforestation wouj4 be 
made with thq. object of improving^ of 

sound forestry ‘education in the countiy. , \ 

In ScotUhpd a lecturer in forestry wies^Appointed $0 lonu 
ago as 1888 at Edinburgh . Universily^ ;|ftnd an annu^d 
i uurse of Uctures has been delivered rixIMlIiat date ^^in^ 

A few years ago the Edinburgh afklH>fi^St of Scotlanu 
Agricultural College inaugurated a shdft course of evenim, 
lectures in simple forestry for working foresters and othei** 
This course has during the past y^ar been eatefld^ and 
month’s course of simple forestry, forest Many, and forest 
entomology is now delivered In Ahgust at the Ag»‘iculturni 
College. ' 
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When, a few years ago, it faocame evident th^t the quas^ 
lion of afforesting a^^ortion of the BfitM) fstes haa 
developed into a masoes;.0f considerable public importance, 
Edinburgh again; !e4 Ittkb and instituted a degree of 

B.Sc. in forestry and {Appointed lecturers to deliver the 
special courses which tho forestry student is required to 
take, such as forest botany, forest chemistry,' forest 
engineering, and forest entomology. 

The University did not, however, resit content with this. 
The demands made upon the resources of tlic department 
led to the recognition ofllibe fact that provision was re- 
quired for three addition^f objects : — 

(1) A forest garden, including an area for the experi- 
mental formation of WO^« 

(2) Extensions of present museum and the provision 

of laboratories. » ' , •|^ 

(3) Additional lej^rer^ pn the University forestry staff. 

J Puring the past year , undivided attention has been 
di«\oled, in collaboration with the Edinburgh and East of 
Scotland Agricujtitoai College, towards the attainment of 
these objects. , I 

The Development Commissioners were approached by the 
University Court and the governors of the .Agricultural 
College, and their applications were received with s}mpa- 
thetu consideration by the Commissioners, and have been 
'iccord^d generous treatment. 

V sum of money has been promised annuallv for a 
period of vears for the rent and upkeep of a foiest gat den 
mrl .atea of experimental plantations. 'J his sum has been 
pionitsfd conjointly to the University and Collrge, and the 
lulhonties of these two institutions have appointed a joint 
(omniittfe to supervise the management of the aiea. 

Ih» Devrlopment.Cornmissioneis, recognising the urgent 
need of additioijal TOom for the extension of the foiestry 
depiitmont within th^ University, its museums, and labora- 
tories, hivr gr.intcd the University a sum of 4^00/ towards 
the eirition of a new forestry building, stipulating that 
the Univirsitv should provide a sirttflar sum. Ihe Uni- 
\ isiiv Coiiit has undei taken to provdde this amount, or a 
1 11 gei one should it be required. The Development Com- 
missioners liave also made a grant of 2000I. towards the 
iquipitunt of fhc mu^ms and laboratories, the money to 
l>f pent duiifig theVxt five years. The Commissioners 
have prornisMl to consider a further provision for this 
cl should such be required at the end of this period. 

It IS r\|f|cted that the erection of the buildings will be 
(omrnrnrod in' the coming year. 

The instruction in for^try proper for the degree will 
remain in the Univefsity^ffand with the object of supple- 
rtiinling the staff of the department the Development Com- 
mist.ioneis have granted a sum of 2S00Z, (500/. a veav for 
riv( voars) as a provision for the salaries of an additional 
lecturer and for an assistant in the forestry department 
One of these gentlemen has been alieady appointed, and 
the second will be shortly added to the staff. 

The above detailed explanation of the present position of 
Edinburgh with regard to education, in forestry will show 
that both Inc University and Agricultural College Mve 
gone thoroughly into tiie matter, and have determined tnat 
every effort shall beitlade to give the best forestry education 
possible alike to tl^^^dent wishing to graduate in forestry 
and to the work^Mf^ forester and woodman who wishes 
to improve his ed^btfon by following the simpler forestry 
courses delivered Pt Agrlcuittiral College. 


/ if STS OF PROPELLERS FOR FLYING- 
^ MACHINES. m 

A SERIES of and valuable experiments are 

being carried? Out at^ jChalais-Meudonmy MM. 
Legrand and Gaucflnrd with tW object of testing propellers, 
while actually m on a if^g machine, and of studying 
the action of the^mr 'oi!t planes lO flight. TTie machine used 
is a biplane for the purpose at the labora- 

rory ; the propeuei’ jA front is run off a 60 horse-power 
Kenault motors the planeb are staggered; and the total 
^®*ght, including tbo pilot, ifl 780 kilograms. 

HI order to stuBV the aetkm of the air on the propeller 
of in h^sontai flight, the. following 

details must btf known r — (i) the thrust of the propeller; 
U) the speed of rotation ,of tl^e prppeyer-blade or of the 
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inotor ; (3) the actual speed of the a^ropldne as it wotUd be , 
in calm air ; and (4) the angle of incidence of the machine. 
The way employed in the.se experiments is to take simul- 
taneous and Indian taneous readings of all these details by 
the aid of fecial apparatus connected electrically, so that 
the pilot can choose his own moment and take the readings 
by pressing a button. Ihe method of obtaining the angle 
of incidence and the speed of the machine is particulaily 
ingenious. It consists of photographing the angle indicator 
— R pendulum moving in oil — ^and the manometer recording 
the pressure of the air-flow. In this way observers gfe noL 
lequiied, and the factor of personal error is climiruitm. ^ 
Fxpeiiments have already been made with two pro- 
pellers, A and B, A having a diameter of 2 65 metres and 
a pitch of 2*10 metiCs, and B a diameter of 285 metres 
and a pitch of 1*70 metres. The motoi gave out 62 horse- 
power at 1800 revolutions, which was its normal speed, 
but in the case of A the 1 evolutions in flight went up to 
1870, and in B to 1980. It was found that a considerable 
dofotmaiion of both propellers took place during flight by 
which the pitch was reduced equally on both blades of A 
b> -^50 mm., but unequally on B to the extent of 350 mm 
on one and 27a mm. on the other, so that when B was 
used considerably vibrations were o^erved. 

\t a speed of 17 metres per secoA propeller A ga\^ out 
i()8 kilogiams thrust when the angle of incidence was 
0® 4«;', and at a speed of 16 metres, when the angle of 
UK ul( nee was 10® 15', the thrust was 160 kilograms. B, 
on the other hand, at a speed of 15 metres, when the angle 
was II®, only gave a thrust of 153 kilograms. 

^Tn static tests, A gave 225 kilognoms and B 245 k 90 - 
giains. The experimenters, as an outcome of these ppe- 
hnunarv tests, state that manv of the modern propellers 
in use have too small a relation between their pitch and 
diamelrr to be really efficient. 

faciit Saunicr piloted the machine on its trial^^ making 
onlv short, straight flights when there was practically no 
wind. 


NEW MICROSCOPIC OBJECTIVES AND 
ACCESSORIES. 

\yE have received from Messrs. Angus, agents for R. 

Wmkel, of Gottingen, some of his later productions 
vvhiih include special features. 

With regard tc|||he objectives, thry have been ex.imined 
and reported on^y Mr. E, M. Nelson,^ whose authority 
on such matters is second to none, so we may content our- 
selves by referring to his statements relating to the special 
colour correction of the achromats which Winkel emplojs, 
especially as he introduces a history of the changes made 
in these corrections which is of groat interest. 

Before the introduction of Jena glass, the outstanding 
secondaiy spectrum of the old English archromat consisted 
of claret, or port-red, and applc-grecn colours. This W'as 
always looked for by exj^rts, and its presence was thought 
to denote perfect correction. About 1870 (or a year 01 so 
later) Tolies, in America, altered the correction, and pro- 
duced some very fine object-glasses with a flaring bright 
red, or crimson, spectrum. I well remember seeing a 
Podura scale shown with one of these glasses, a vei> 
brilliant lens, and a strong diatom resolver; the exelama- 
tion marks shone out like rubies, whereas if they hadk been 
viewed through an English objective of that <&te (Lister j. 
foimula) the exclamation marks would have been feen with 
a more purple tint, something like an amethyst. 

About 1886, when Jena glass was introduced, an 
entirely new set of phenomena appeared i pale glasses, and 
those which gave deiidedly bluish tints — which any expert 
of those days would have unhesitatingly condemn^-^w ^re 
found to be not only strong diatom resolvers, but aho to 
give sharp and bright pictures. For a time, experts, until 
they had learnt the effect of the reduction of the secondary 
spectrum by these new corrections, were all at sea, and 
did nol know where they were. 

“ To-day, there is in my cabinet one of these Jena glass 
semi-apochromats which has such a violent ^Arple 
secondary spectrum that it can be seen even when a pea- 
cock-grecn glass is used, a more monochromatic fluid 

1 Journ. R Micr. Soc., iqh, pp. 45i-s»»' 
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screen being required to shut the blue part of the piirple 
out I ‘ Vet this lens gives pariivuiarly sharp images, and 
is a very strong diatom resolver. Now, however, Herr 
Winkel has revived the American red eorrectioins with Jena 
glasses. The result is excellent, for brighter, sharper, or, 
for their apertures, stronger resolving objcet-glasscs will 
not be found. This red correction is peculiarly suitable, 
b 'cause a peacock-green glass screen turns r«*d into black, 
;ind so makes a strongly contrasted image. When the 
Podura was first examined with the i 7 of 0-85 N.A., for 
the moment it was difficult to exclude the idea that one 
of the American red objectives was not on the nose-piece/* 

The outstanding colour in the fluorite objectives is of 
the same red tint. In these, of cemrse, the outstanding 
colour is less, and their definition leaves nothing to be 
desired. 

** Complanai ” is a new wor^ coined by Winkel for a 
n *w set of Huyghenian eye-pieces which are strictly j 
achromatic and have a perfectly flat field. ' 

Messrs. Angus have also sent us Winkel’s new form of ' 
screw micrometer. This is based on a suggestion of ' 
Koch’s. A combin.'ition of scale and screw replaces the j 
combination of screw and thread, giving re.ady means of i 
obtaining the exact neasurement of t»bjects subtending a 
number of divisions of the scale, the fractional part only 
of an interval having to be determined by means of the 
screw. In the instrument real or lateral displacement is 
measured to 1/500 mm., one turn of th^ screw travelling | 
over two divisions of the scale, an arrangement which we 
think will be. found inconvenient. ,-g, : 

The microscope stand is a beautifully finished specimen • 
of the Continental model ; an extension of the horseshoe ; 
backwards w'ould make it more stable. The graduation of : 
the scales in the attachable mechanical stage, and its * 
general finish, leave nothing to desired : the old reputa- 
tion of the firm for fine metalwork is still kept up. 

We have also received from Messrs. Angus a microscope 
and objectives representing the latest productions of the 
eminent firm of Reichert, of Vienna, together with a 
catalogue. As was to he expected, both the optical and 
mechanical parts are of the highest excellence. In the 
catalogue the number of fluorite tenses employed in each 
apochromatic objective is stated. The apochromatic of 
N.A. 1*30 sent us is a magnificent lens with little trace of 
colour, and its definition does not break down under a 
power of 3000. 


THE FLORA OF FORMOSA, 

PREVIOUS to the acquisition of Formosa by Japan, in 
^ 1895, little was known of the vegetation of the 

mountains of th»‘ interior. Many European collectors had 
visited the island, but none had been able to penetrate the 
central range, cn account of the hostility of the natives. 
The Japanese soon organised a Botanical Survey, and 
several botanists have been engaged in the investigation of 
the flora, the results of their labours having been pub- 
lished from time to time, mostly in English, with Latin 
descriptions of the novelties, and figures of some of the 
most remarkable pL'ints. 'I'h#' forerunner was the 

Enuffteratio Plantarum Formosanarum,’* by J. Matsu- 
mura and. -6. Hayata, which appear^ in 1906. 'I'his was 
followijd' in. 1908 by Hayata ’s “Flora Montana For- 
mosa*^; and the same author has now i.ssued a bulky and 
important supplement.' As is stated on the title-page, 
Dr. Hayata worked out his collections at Kew, v.'here he 
had the opportunity of studying numerous types of genera 
and .sfjTMdes of Eastern plants first described by the Kew 
botanists. 

This work and its pn*deccs.sors are mainly statistical, 
df’Si.tipt!ve, and pictorial, though publications on the 
economic botany of the island are not wanting. However, 
it is possible to extract much that is interesting in the 
coiTipo.sition of the flora. Taking Dr. Hayata ’$ own 

J A delicate test for colour is the raplia: of a Charryfield Rhomboides, 
when mounted tn balsam, qitinidine. or styrax. 

- Matirjals for a Flora of Formo.sa. Supplementary Notes to the 
F.numcratio Ptantaruin Formosanarum and Flora Monta*^a Formosa:, based 
on a .Study of the Collections of the Botanical Surveys of the Government 
of l ormosa, princinaU-,^m.ide .it the Herbarium of the Roval Gardens. Kew. 
Journal of the College of Science, Imperial University of Tokyo, vol. xxx., 
ion, pp. 47T 
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‘^IBgures, the/.\Ri1umeratio comprises 1999 species, belong- 
ing to yor'^.gefi^a' and 153 families; and the present sup- 
plement brings the numbers up . to . 2660, S36, and 156 re- 
spectively. It should bo explained that these figures relate 
to the flowering plants and ferns "and their allies only. In 
nearly all its features and generic elements the flora of 
Formosa is essentially Chinese! with a very large number 
of peculiar species. In all probability the number of 
species existing is far from exhausted ; but the very .small 
! generic endemic element is not' likely to be much increased 
j by future explorations. Excluding ferns, Forbes and 
1 Hemsiey’s “ Enimicration of Chinese Plants *’ includes 
representatives of 159 families, so that there are nearly 
as many in the smaller area as in the large. The sam** 
fact comes out in comparing a county flora with, that of 
the whole of j^ngland, for example. Although the itioim- 
tains rise to upwards of i3,ooo feet, there is no real alpiM*- 
flora in Formosa, though many gwera are representr^ 
that are common to temperate and alpiije zones. 

Of the Cupuliferae, the genera Fagus^ .^Inus, Carpinus, 
Castanea, Castanopsis, and QucrcUS ‘ represented, the 
Last-named by thirty-two species. Salix is represented by 
several species; Populus absent. About five and twoniy 
Conifern? are recorded, including Chamaecyparis formas- 
eiisis, Cunninghamia Konishii, juntperus morrisonicoJa, 

J. fortnosana, Picea morrisonicola, Pinus formosana, P. 
taiwanensis^ Tstiga formosana, and Taiwania crypin- 
merioidcs^ all of which arc supposed to be peculiar to tin 
i.slnnd. The last is a monotypic genus endemic in 
Formosa. Nepenthes is not known to occur, nor Pedii ii- 
laris, whereas in China there are about 150 species «»f the 
latter. 

Vascular cryptogams are. evidentlv strongly reprosenied, a- 
already there are on record upwards of 300 species of ferns. 

: about twelve species each of Lycopodium and Selaginella. 
j and two species of ;Equisetum. Orchids number about 
; sixty species, mostljj^. small-flowered and inconspicuous. 

I The foregoing totnl.<i are partly compiled from Taklya 
; Kawakami’s “ .\ List of Plants of Formo.sa,” piibli.sheil in 
i 1910. W. Both sc, Hkmsi.ey. 

I 

I THE INDIAN SALTPETI^ INDUSTRY.' 
j 'T'HE production of potassium nitrate in India is probably 
i a very ancient industry, and at the present time, in 
! spite of German competition, the export still ahioimis to 
; about 20,000 tons per annum. As . is well known, Ih** 

^ potassium nitrate is extracted brnnatlves from soil collected 
; in the villages, where in .all prc^bllity it has been forme 
I by bacterial decomposition of the organic matter, with 
I production first of ammonia and subsequently of nitrates. 

; The chemical and bacteriological changes have not yet been 
! studied, but 'tha. actual inetiiods of extraction have recently 
I l»ecn described by Dr. Leather and Mr. Mukerji in a well- 
j illustrated bulletin issued by the Pusa Research Station. 

The soil from which the crude saltpetre is extracted 
usually contains about 3 to 5 |>er cent, of pure 'potassium 
nittl^tc, although there may be as little as i per cent, or 
much as 29 per cent. ; chlorides and sulphates are invariably 
present as well. The soil is scrapeaiiitogether . in small 
quantities and collected by a low caste called 

“ Nuniah ” or ** Lunla,** who also car^ out the extraction 
process. An earthen chamber, calledl^thc “ Kuria ” or 
“ Kothi,” is first made of wet mud and then allwecf to 
dry; the floor of this slopes somewhat fronu wck to 
front, where a hole is made at the lowest point for'!;/h»‘ 
^9cape of thejiltrate liquor. Raised a.few inciies abojiilfthcY 
floor, and supported by a few loose brkksf. Js a false bd'ttonj^ 
made of taboos and matting,' on wftki^.the saltpetre cavtlT 
is laid wflH the greatest cm and $0; . trodden in that no 
rrevices shall exist. As a WOod'asKe.s arc mixed with 
the earth beforehand. Thi' filling.-ia‘ process is stopped 
when the layer of soil is abdut 6 to-’S Jnches in thickness; 
a small piece of matting is then laidroh, lije top, and walor 
is poured in until about one inch lies on -the, surface of tli<^ 
soil. Several hours elapse before t,bc wat^ 2 has percolatocl 
and begun to flow out from the hole. , It usually emerges as 
a fairly concentrated clear solution, coloured brown Aiy 

1 “The Indian Saltpetre Indui^try.** By Ti "W.T^gather and Jatindm 
Nath Mukerji. AK>’iciilturaT Rt^arch Institute, Pusn. Bulletin No. 24 
1911. 
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further concentrated by* exposure to the* sun,^’ by boinhg 
over a fire until a mixture of sodium chloride jitod potassium 
nitrate, with varying quantities of sodium sulphate and 
magnesium nitrates, separates out. This is sold to. the 
refiner as criKi^^ saltpetre. The mother liquor is thrown on 
to the heap of saltpetre earth, the so-called factory, to 
which arc also added the wet soil from the “ Kuria ** and 
the weaker solution of nitrates coming out in the later 
stages of the percolation, and requiring too much fuel to 
make further concentration worth while. After a time the 
heap can again be extracted, and so the process goes on 
perpetually. Fresh village earth is constantly being added, 
but no special additions of organic matter seem to be 
made. 

At the refinery ' the crude saltpetre, the impurities of 
v.'hich arc soil, sulphate, sodium chloride, and 

u ncsiuin nitrate, . isJpEidded to a boiling mother liquor 
from a previous .ppenRion. This liquor, being already 
saturated with sodj^^'chloridc and sodium sulphate, only 
dissolves the nitrate. ’^^hen the insoluble matter has sub- 
.sidod, the clear liquor is run into wooden vats, and on 
cooling deposits a good deal . of potassium nitrate, that 
only requires to be drained and slightly washed to be 
ready for market. ^ The insoluble material still contains 
some potassium nitrate, and is thrown out on to the 
fa(‘lory heap of nitre earth, from which more nitrate is 
sulisequently again extracted as before. I'he mother liquor 
cannot be used indefinitely for the purification of the crude 
salipctre, but it is not wasted. When it becomes too 
impure for further use, it is concentrated to deposit some of 
I hr .sodium chloride, and the final liquor is simply thro\yn 
on to the factory heap again. Whilst the extraction process 
is remarkably cflicient, considering that it has been evolved 
bv the natives themselves without outside help, the refinery 
process is admittedly WMstefuI, and various improvements 
.'in* .suggested by Messrs. Leather and Muker^i. 


GEOPHYSICXL RESEARCH, 
write the history of the earth is a very different j !>>’ ot geology t( 

undertaking front writing the history of a people. In 1 mapping of 

tin.- latter case, a diligent seeker can usually find some I \ 

ancient monastery where far-sighted historians "of an earlier 
generation have collected the more important records which 
he requires, and p^ced them within reach of his hand. 

\\ ith the earth’s hfstory, .which is the province of geolo.gy, 
it is another matter. The great globe has been millions 
of years in the malting, and, except for .1 mere fnigment 
of its most recent history, it has had neither a historian 
nor an observer. Its formation has hot only extended over 
an almost incomprehensible interval of time, but we have 
no parallel in our limited experience to help us to under- 
stand its complicated; development, and no sysiem of classifi- 
cation adequate to tlie task, even of grouping in an orderly 
vay all the observed rock and mineral formations with 
reference to the forces which moulded them. And even if 
we could correctly Interpret all the visible rock records, we 
are still quite hjj^less to comprehend all those earlier 
activities of the ijKhptiatlbn period, the record of w'hich is 
now obliterated. 

To the student /pf . the earth’s history, therefore, the . 
problem of gathering and ordering such a widely scattered ! 
and heterogeneous collection of effects and causes is one of i 
somewhat overwhelming scope and complication. In the I 
/inditetrial world, a. situation of this kind soon results 
’^iflcing individiial s.effort with collective ^effort, in thifr • 
wganisation of a system of a scope more appropriate to 
the magnitude of the. task. We are familiar With indus- 
I the V. wonderful progress in the 

development of AMeirican InditStnes which has everywhere 
followed it. Wff -are also familiar with organised geo- j 


garded as referring to something out of the ordinary, 
something to be withheld from the common gaze, to be 
kept hidden in a special niche, behind a mysterious curtain 
and sefved by priests of peculiar temperament and un- 
practical ideals. This is both disparaging to ■ our good 
sense and prejudicial to the progress of knowledge. Scien- 
tific research is not a luxury ; it is a fundamental necessity. 
It is not a European fad, but is the very essence of the 
trc'inendous technologic and industrial success of the last 
twenty years, in which we have shared. 

Prof. Nichols, of Cornell, as retiring president of the 
American Association for the Advancement of Science, put 
the case in this way : “ The main product of science (re- 
search) ... is knowledge. Among its by-products are the 
technologic arts, including invention, engineering in all its 
branches, and modern industry.” The idea of scientific 
research is therefore not less tangible than industrial 
development, or less practical ; it is merely one step more 
fundamental ; it is concerned with the discovery of prin- 
ciples and underlying relations rather than their applica- 
tion. 'Phis being true, resi.-ardi should profit as much 
from efficient organisation as industrial development h;.is 
done, or even more. 

Although this conclusion is making its way but slowly 
in American science, in geological research, where material 
must be gathered from the utmost ends of the earth and 
even from within it, and where nearly every known branch 
of scientific activity finds some applic.'ition, there is a 
I peculiarly favourable opportunity for organised effort which 
j is already coming to be recognised. ** .So long ^as geology 
remained a descriptive science,” says President Van. Ilise, 
of Wisconsin, ” it had little need of chemistry and physics; 
but the time has now come when geologists are not satis- 
fied with mere description. They desire to interpret the 
phenomena they see in reference to their causes — in other 
words, under the principles of physics and chemistry. . . . 
This involves cooperation between physicists, chemists, and 
geologists.” 

In a general way, physics, chemistry, and biology have 
already supplied working hypotheses which have been used 
by students of geology to help in the examination, classifi- 
f the most conspicuous features of 
the earth. The geologist has gone 
abroad and has studied the distribution of land and water, 
the mountain ranges, the erosive action of ice and of 
surface water and the resulting sedimentary deposits/ the 
distribution of volcanic activity and of its products, the 
igneous rocks ; or more in detail he has studied the appear- 
ance of fossils in certain strata, and has inferred the 
sequence of geologic time. The distribution of particular 
minerals and of ore deposits has been carefully mapped. 
Regions which offer evidence of extraordinary upheaval 
through the exerciser of physical forces have been pains- 
takingly examined, and so on through the great range, of 
geologic activity. In jj^word, the field has been given a 
thorough general exanmiation ; but the manifold problems 
which this examination has developed, although early 
recognised, and often the subject of philosophical specula- 
tion and discussion, still await an opportunity for quanti- 
tative study. They are often problems for the laboratory 
and not for the "field, problems for exact measurement 
rather than for inference, problems for the physicist and 
chemist rather than for the geologist. This is not a result 
of oversight; it is a stage in the development of the science 
— first the location and classification of the material, then 
the laboratory study of why and how much. 

Certain indications have led us to believe, for sample, 
that the earth was once completely gaseous and in^ppear- 
ance much like our sun. Indeed, it possibly formed a part 
of the sun, but through some instability in the sy.stem 
became split off — a great gaseous ball which has cooied to 
its present condition. The coolingl^ probably went on 
rapidly at first until a protecting crust formed about the 


ill., ^ earliest portions of this history are, and must remain, 

dependent upon inference, but the formation of a solid 
crust cannot advance far before portions of it become fixed 
in a form such that further disturbance dpfs not destroy 
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thoir identity.. From this point tiu* history of the 'e'fiirth 
is a matter of r^ord, and can be interpreted if only we 
liave sufficient knowledge of the mineral relations through 
all the stages of their development. 

It must have been a very turbulent sea, the molten 
surface of our earth upon which the rocky crust Wgaa to 
form. The first patches of crust were probably shattered 
over and over again by escaping gases and violent ex- 
plosions, of which our waning volcanic activity is but a 
feeble echo. If the earth was first gaseous, and the outer 
surface gradually condensed to a liquid, its outer portions 
at least must have been whirled and tumbled about 
sufiiciently, even in a few thousand years (which is a very 
small interval in the formation of an earth), to mix its 
Various ingredients pretty thoroughly. It has accordingly 
been hard to see just how it came to separate into iti- 
dividual rdeks of such widely different appearance and 
character. Of course, the number of its ingredients was 
large. We have already discovered eighty or more 
different elementary substances in the earth, and there is 
an almost endless number of more or less stable compounds 
of these. The freezing of an earth is therefore different 
from the freezing of pure water, but the freezing of salt 
water offers a cliip to the cx^anatlon of the way in which 
the earth solidified as we find it. When salt water freezes 
the salt is practically all left behind. The ice contains 
much less salt, and the remaining water relatively more 
salt than before freezing began. Applying this familiar 
observation to the supposed molten surface of the earth 
as it begins to solidify, wr* have a suggestion of order and 
reason in ffe separation into so many kinds of rocks. 

Now it happens that in the recent development of chem-> 
istry much attention has been given to the study of solu- 
tions of various kinds, ' and a great body of information* 
has been gathered and classified, of which our observation 
upon the freezing of salt water is a simple 'type. Still- 
more recently (quite lately, in fact) it has occurr^ to many 
students of tHc earth that here lies not only the clue, but 
perhaps the key, to their great problem. If the individual 
components which are intimately mixed in solution separate 
wholly or partially in some regular way upon freezing — and: 
n«nr!v all the solutions which have been studied appear 
to show such segregation — we have a quantitative system 
which will probably prove adequate to solve the problem of 
rock formation, provided only that the experimental difficul- 
ties attending the study of molten rock and the romplica- 
tionfi^ imposed by the presence of so many component 
minerals do not prove prohibitive. This is a very simple 
statement of the point of view which has led to the experi- 
mental study of rock formation in the laboratory as a 
natural sequence to statistical study in the field. 

Geophysics, therefore, doe.s not come as a new science, 
nor as a restricted subdivision of geology, like physiography 
or stratigraphy, but rather to introduce into the study of 
the earth an element of exactness, of quantitative relation. 
It may include physics or chemistoy, biologv or crystallo- 
graphy or physical chemistry, or*ll of these, at need. 
The distinctive feature of geophysics is not its scope, which: 
may well be left to the future, but its quantitative^ 
character. The geophysical laboratory of the Carnegie* 
I nstitution . at Washington has entered noon some of the 
investi|*ations suggested by this long preliminary study, of 
the eacih—the physical properties and conditions of forma- 
tion of the rocks arid minerals. The department of terres- 
trial magnetism of the same Institution has undertaken 
another — ^thc earth’s magnetism : the German Geophysical, 
r.aboratory' at Gottingen a third— the earthquakes; and 
tl.' sc no doubt be followed by others 

i'ho “rst effect of calling exact science into ronsulta*' 
•n upon geolo<iir problems is to introduce a somewhat 
’fferent viewpoint. It has been our habit to study the 
' it»erals and the rocks as we find them to-day, after 
•any of the causes «|bich have had a share in their evolu- 
n have c..‘ased to So active— after the fire ha.s gone out. 
If we attempt to recon.stnirt in our minds the operations* 
which enter into the formation of an igneous sTOck or of 
a body of ore. we must infer them from present appear- 

and environment.' The experimental geophysicist, 
«»»i the oiher hand, confronting the same, problem, says to 
liimself : Can we not construct "a miniature volcano in the, 
laboratory? Can we not build a furnnre in which an 
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igneous rock > can be formed 'und^J^ch conditii^s that we. 
ca^ . observo>y^' minutest changes ;He. proposS to intro- 
duce teinptfirallilre^measuring dev^tus a|ld apparatus for the 
determination' of pressure, to fnvest^ate .the character of 
the surrounding atmosphere ghd' l.tne . qqi^tity. of water 
vapofir which may be present.-' / He* , upon the 

chemical purity of every ingredii^t. whitlf^Ocs into the 
furnace, and "guards it carefully against contamination, 
la these various ways he will undertake to ascertain the 
exact magnitude of all the causes,.' both physical and 
chemical, which have been at work iii his miniature rock- 
producer, together with the physical characteristics of the 
product. 

A very practical question now • Uan he do all this 

successfully at the temperatures where] the minerals form? 
We must press this question and insIst'Cipon a s'atisfactory 
answer, for it is by no means obyldu^. that the relation.-? 
which the pl^icist and chemist titlvie ^established at thV 
temperature.s of everyday content, densityh 

solubility, viscosity, dissociation— ^y^l^Y^ntinue to hold 
when .substances are carried up heat. The 

substances, too, arc different from ttosd with^ which the 
chemist and physicist, h^ve been genersdly familiar. 
Instead of simple metals, laqueous \i!jkdiittons, and readily 
soluble active salts, we encounter tilliii^tias and refractory, 
oxides, inert in behaviour and capahio;w ,^sting together 
in mixtures of great complexity. We ntfist therefore ex- 
t(*nd the range of our physics and. our chemistry to a 
scope in some degree commensurate wUh .the wide rangir 
of conditions which the c»trth in its development has passed 
through. Let us follow for a little the actual progress of 
such an attempt. 

The first step is to provide the necessary trmpf'rature.s. 
Obviously, the common fire-clay crucible and the smelior’s 
furnace, with its brick lining, will not serve us here, for 
all these are themselves mineral aggregates. The charge, 
furnace lining, and crucible would go down loge-ther in a 
fall ns disastrous as llumpty Dumpfy’s. But exp»"riment 
has taught us that platinum crucibles, magne-ia funiacr 
tubes enclosing nn electrically heated^hclix of platinunT 
wire, and electric temperature-measurmg devices, providi- 
a furnace in which nearly all the important minernl-i 
can be successfully studied, which is not enough to melt 
zinc, silver, gold, copper, nickel, or. iron readily, and 
where any temperature up to 1600^ can be maintained 
perfectly constant, if need be, for several weeks. AH 
ihe^c tempc*ratures can be measured no uncf^rtainty 

greater than 5*?. This equipment pr^rves the chemical 
purity of the mineral studied, and enables tife temperntiirf 
to be controlled and measured at every step of the experi- 
mental work. Or an iridium furnace tube and an iridium 
crucible can be substituted f6r pldtinum, the magnesia 
supports can still be used, and we have it in our power m 
g') on to 2000® C., which is quite sufficient for all the 
more important minerals which we know. 

'I'he physicist has therefore found a suitable melting- 
pot, and means of ascertaining what goes on within 
pot ; but he at once encounters another difficulty. Natui*r 
has provided us .with relatively few minerals of high 
chemical purity. If a natural mineral f^ohosen for, experi- 
nent, however typical it may be, cent., qf other 

minerals may be expected to be preifettp^ith it, the effect 
of which is at present quite unkinlqv? 4 » Now , the first 
axiom of the investigator in a* hew who ae.sircs, to 
undertake measurements which shall hkve a rijfl 
that the number of unknown , qiiaOtU:|^ in equations 
must not be greater than he' can^wm'fea^e■ by 
iTiental processes; in other words, he must^^gin with. ^ 
dltions so siniplo that the relation .bWjvwn a parti(^ar^ 
effect and its/cause can be absolutely, established without 
leaving undermined factors; ' Haying, solvecf Hie slffiple 
case, it is a straightforward ihattet to iit$J(|Se this informa- 
tion to help solve a more cofiapliCa^d::pne. If we wqiild 
ther<*fore reduce the mineral relqtioha. exact science, 

which is our obviou.s purpose, it • Is ^ from', the 

outset to prepare minerals of the hig^.t:::::p;Unty. and to 
establish their properties. Having stich a 

mineral type, it may be, and .oftyn iS,' 
mineralogist and his microscopev^b^ 
compari.sbn with . itt% natural kjtod and 

amount of^^ct actually ^dt^ed' Jn th^ natural mineral 
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by the one or more oth|j| minerals which itiiqdhteins.'^^We 
have therefore scarcely Hfrted upon our ihy^^attoa before, 
tlie need of . an orgml^ system is 'd^myl»ma.t^dr 
comes the chemistt Who ; prepares and :^aly8es the pure 
mineral for investigation ; then the physicist, who provides 
and measures the conefitions to which it is subjected ; then 
the minerajp^st^ wlKk^tablishes its optical properties in 
relation to %0^ocM*respffMing natural minerals. 1 

Having prepared such a mineral, of high purity and of 
known crystalline character, we can ascertain its behaviour 
at the temperatures which must have obtained during the 
various stages of earth ‘formation. We can study the 
various crystal forms through which it passes on heating 
and the tepiperature ranges within which these forms are 
stable ; we can also it and measure the melting or 
solidifying temperptorer ' Another mineral, prepared with 
the same care and; l^udied in the same way, may after- 
ward be added to/fthi first, and the relation of these two 
idotermined. If th^ "combine, heat is absorbed or released; 
%nd this quantity- qjf; heat can be measured, together with 
the exact iemperature|^ at which the absorption or release 
takes place. If vldiei'mixturc results in the formation of 
one* or more' miiWral compounds, we shall learn the con- 
ditions of formation i ^ the temperature region within which 
the new forms;' are.' stable, and the changes which each 
undergoes with(.: changes of pressure and temperature, as 
before. If the new forms show signs of instability, we 
can drop them into cold water or mercury so quickly that 
there will be no opportunity to return to initial stable 
forms, and thus obtain, for study with the microscope at 
our leisure, every individual phase of the process through 
which the gj^oup of minerals has passed. ^ 

Without complicating the illustration further, it - is ^ 
obvious that we have it in our power to reproduce in detail 
th(; actual process of rock formation within the earth, and 
to substitule measurement where the geologist has been 
obligfjd to use inference ; to tabulate the whole history 
ol the formation of a mineral or group of minerals under 
evj^ry variety of condition which we may suppose it to 
have passed through in the earth, provided only wo can 
ref»roduce ihat condition in the laboratory. 

During the past quarter of n century there has arisen 
in the middle ground between physics and chemistry a new 
science of physical chemistry, in the development of which 
generalisations of great value in the study of minerals 
have been established. So long ago as 1861 the dis- 
tingui-shed German chemist, Bunsen, pointed out that the 
rocks must be conffidered to be solutions, and must be 
studied as suj^h; blit inasmuch as comparatively little was 
known about solutions in those days, and the recks at 
btisi appeared to be very complicated, no active steps in 
that direction were ■ taken during Bunsen’s life. But in 
rcconr. • years ’solutiohs have been widely studied, under 
rather limited conditions of temperature and pressure, to 
be sure, but i;e$ultcd in establishing relations — like i 

the phase ritle«.^f >uch effective and far-reaching character 
th^at now, after half. 4;jcentury afterward, we are entering 
^^th great Vigour upod me. ;]prosccution of Bunsen’s sugges- 
tion. It is now .'Possible to establish definite limits of 
solubility of one .mperaf in another, and definite conditions 
I'f equilibrium, in rather complicated groups of 

minerals, which Irbies us not only to interpret the rela- 
tions developed a thermal study as that outlined 

above, but .also td,;aspre . ourselves that only a definitely 
limited n^ber -^|^^omppunds of two minerals can exist, 
that the/Sfcust a • constant and characteristic relation 
to cacl^ther. 'undev given conditions of . temperature and 
f pressur^^ and^;^hat changes of temperature and pressure 
will affect ,thi$||i^aUah ia a definite and determinable way. 
*^i’hysical cheidVt^ o takes into account the chemical 
i.omposition : of L' . compounds, but their physical 

properties as d^^thrbughodt the entire temperature region 
in which they ? have; ; :a smble existence, and .therefore 
furnishes us dt, once with the ppssibility of a new and 
.adequately comp/Jltabsiye classification of all the minerals 
and rocks in th^^torth. "iThe vake of an adequate S3rstem 
of classificatiQh.Mri^als chiefiy to those whose duties bring 
them into Intihj^te^ r^ations with the subject-matter of a 
science; but be said, that a 

consistent. ap^cat{d9^pf<.]^hy^ipal. chemi to the minerals 
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may' operate in the not far distant .future develop an 
entirely new conception of the science 6 t mlflepalogy. 

As the number and scope of such exact ' measurements 
increase, we gradually build up what may be called a 
geologic thermometer. Just as the location of fossils offers 
a basis for estimating geologic tinie, it often happens that 
a mineral takes on a variety Of different crystal habits, 
according as it happened to form at one temperature or 
another. Quartz, for example, which ,is one of the 
commonest of natural minerals and one of the most 
familiar, undergoes two changes in its crystal form which 
leave an ineffaceable record. One occurs at 575®. and the 
other at 800*^. An optical examination of even a minute 
quartz fragment from the mountain side will reveal to the 
skilful petrologist whether the crystal formed at a tempera- 
ture below 575°, between 575° and 800°, or above 800°. 
.'And if we could have at our disposal a great body of such 
ex.act measurements of the temperate region within which 
particular crystals originate and remain stable, wc could 
apply that directly to terrestrial formations in which this 
mineral occurs, and read therein the temperature which 
must have obtained during their formation. All this w^l 
j not be done in the first year, and perhaps not in the first 
I decade ; but the ultimate efiectiveness of this method of 
I procedure in establishing thaKlatlons between the minerals 
and the valuable ores is n^^ as certain of, success as the 
! opcr.'itions of any of the sciences which have now come to- 
j be characterised as exact, as opposed to descriptive. 

' 'I'here is one important difference between the great 
laboratory of nature and its feeble human counterpart. 

I Nature operated with large masses, mixed with, a generous 
hand, and there was always plenty of time for the growth 
of great individual crystals, at which we marvel whenever 
we encounter them, and which w(? have sometimes come 
to regard highly as precious stones. To carry these pro- 
(.esses into the laboratory is necessarily fraught with certain 
limitations. The quantities must remain small, and the 
time and available financial resources will always be 
limited. So long as wc are able to ascertain the optical 
character of a crystal with equal exactness, whether the 
crystal is of the size of the proverbial mustard-seed or a 
walnut, the scientific laboratory cannot properly afford the 
time necessary to produce the large crystals which nature 
offers so abundantly. Furthermore, the crystals of nature 
often ow^their brilliant colouring to slight admixtures of 
impurity, which to the scientific laboratory^ spell failure, 
and are avoided with the utmost care. Most of the mineral 
cry.stals, when reproduced in the laboratory, are quite 
colourless. And so, although the question is often raised 
whether we are not really engaged in the artificial pro- 
duction o{^gems, and although the seductive ..character of 
such an mvestig.ation would no doubt appeal to many, it 
must be admitted that the geological laboratory is not,?.and 
probably will ne/er become, the serious competitor of 
nature in those directions in which nature has produced 
her most brilliant effects. ^ 

In wliat has precec^d 1 have laid emphasis 'iipon the 
value of experimental measurements in the systematic 
development of a more exact science of tha^ earth.* It is a 
fair question, and one which is very oftea iraised, whether 
all this investigation has a utilitarian side*— whether the 
knowledge obtained in this way, and with siuch difficulty, 
will help to solve any of the problems arising in the 
exploitation of our mineral resources or assist in our 
industrial development. ' It is neither wise nor expedient 
in entering upon a new field of research to long 

upon its practical utility. Its principles first he 

established, after which there is no lack of ingenuity in 
finding profitable application of them. ii:. 

The development of thermoelectric apparatus “or the 
accurate measurement of high temperatures^- was begun 
and has been perfected in the interest of geophysical re- 
search, and it has already found such extended application 
among the technical industries as demand the manu- 
facture and calibration of thousands of such high-temper.a- 
ture thermometers every year. The tempering: and 
impregnation of steel are no longer dependent upon the 
more or less trained eye of the workman, but are done at 
measured temperatures and under known conditions -which 
guarantee the uniformity of the product; and admit of 
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adaptation to particular purposes, like high-speed tools, oir 
armour-plate. This has the incidental but far-reaching 
industrial consequence that workmen of great individual 
skill in these industries are much less necessary now than 
formerly. Everything is accomplished by bringing tempera- 
ture conditions under mechanical control, and making them 
absolutely reproducible without the exercise of critical 
judgiiif'nt on the part of anyone. 

A more intin^ate knowledge of the btdiaviour of the 
minerals themselves finds almost immediate industrial 
application. An industry wliich has grown to enormous 
proportions in recent years is. the manufacture of Portland j 
c»‘ment, about which little more has been known than that 
if certain natural minerals wt'ro takim in ihe proper pro- , 
piirtions and heated in a peculiar furnace developed by • 
'experience, the resulting |)roducr could be mixed with j 
wai».‘r to form an artificial stone which has found extensive- j 
application in the building trades. Chemical analysis j 
readily established the fact that the chief ingredients in a 1 
successful Portland cement were lime, alumina, and silica, ; 
with ii small admixture, perhaps, of iron and magnesia; | 
l»it the relation in wliith these ingredients stood one to ' 
another- -that is. which of them were necessary and which ! 
merely incidental — and in w^t compounds and what pro- | 
portions the necessary ingr«ii|Mts required to be present, ; 
has never been satisfactorily ^tablished. When we know 
the stable compounds which lime, alumina, and silica can I 
combine to form, together with the conditions of equi- j 
librium between these for different temperatures and per- 1 
Ct-ntages of each component, a formula can be written ‘ 
oflhand for a succ* '‘->ful Portland cerhent froin given in- 
gredients somewhat a> an experienced cook might write J 
out thf recipe for a successful dish. Such definite and ] 

valuable knovk U'dge not beyond our reach. To obtain it | 

nquiivs, in fact, pivrisfly the same system of procedure ! 
a.s that described above, which has already been success- i 
fully .applied to many of the natural minerals repro- ■ 
duc<;d and studied in the fieophysical Laboratory during i 

the past five years. It happens that we have examined | 

a considerable number of these Nery mixtures in our j 
r'-cent work upon tile rocks. .Ml the compounds of i 
lime, >ilica, and alumina have been established, and i 
a portion of the silica-magnesia series and their rela- ! 
tions have been definitely determined throughout the entire ; 
range of accessible temperaiures. There is no^ reason 4 o 
apprehend serious difiiculty in applying the same proce- 
dure to the commercial ingredients of Portland cement, 
and replacing the present rule-of-thumb methods and un- 
certain products with d»’pendabl<' tv-ments. 'I'he problem 
of (b'termining the relation of the ingredients in commercial 
cement and the conditions necessary for itsv successful 1 
formation is exactly th<‘ same in character as that of j 
determiiring the conditions of form.alion of the rocks of I 
the earth. | 

A physico-chemical invc.stigation of the .sulphide ores j 
over a wide range of temperatures and pressures has also i 
bei-n undertaken, which h.as developed a largo body of j 
•'\aci information of value in the mining industry. And 
-mil illustrations could be roniinucd almost indefinitely if 
it wiiulcl serve any useful purpose to do so. 

The industrial world is m»i, as a rule, interested in scien- 
tific principle.s ; the principle must first be narrowed down, 

th** scope of the industrial require ment before its useful- 
is apparent. The immediate effect of an industrial 
point of view is therefore to restrict investigation at the risk 
ft losing sight of underlying principles entirely. An illus- 
rraiion of |^is has c«mi»- down to us through the pages of 
} isH)r\ of a character to command and receive the utmost 
'• •"pfi t, for such anotlv r can hardly be expected to occur. 

\\ '■ have honoured the early philosophers for their splendid 
-'.n-'h ahrr broad knowb dge ; hut in what, is now the. 
i« Id of chemistry, they allowed themselves to bej turned 
.!-;dr to the pursuit of a single, strictly utilitarian problem 
- ^h‘‘ transmutation of hasp met.als into gold. The history 
<.l •hemi'.irv is a history of this one problem from the 
huirth .0 ih'- sixippiith ipnrury- twelve centuries before a 
oiasi arc'.e \\hos<.- broader point of view enabled him to 
divert the fruitless sparch into other channels, from which 
a Hcience has slowly arisen which i- now so broad as to 
ovpj-Iap most of the other sciences, and withal so practical 
that scarcely an industry is entirely independent of it. 

I he so-called practical questions may therefore as well 
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be left to take care of theiiisclj^s. 'Fhere has been no 
lack of ingenuity in making profitable application of 
systematic knowledge whenever the need for it became 
in.sistcnt, for the rewards of such effort are considerable. 
And it is no longer an argument against proceeding to- 
estublisli relationships in a new field that the scope of their 
application cannot be completely ft^Seen. 

Now, what more promissing questions ocqur to one than 
these ; If the I'arth was originally fluid, a.s it appears to 
have been, ;ind has gradually cooled down to its present 
state, its component minerals must at some time have been 
much more thoroughly mixed than now ; how did they 
come to separate in the process of cooling into highly 
individualised masses and groups as . we now find them, 
and what were the steps in iheir deposition? If the whole 
« arth was hot, whence came the marblei-of which we have 
much and which can withstand no heat? What,. has 
given us the valuable deposits of iron, of gold, of pi'iJ‘.h»S 
.*^tones? What determines the various crystal forms 
in the different minerals, and what is their relation? 001 
must have formed under pressure, some without pressure, 
Nome with the help of water, and some without. Where 
In the centre, and what the source of energy in our 
volcanoes? All these questions, and many more, the geo- 
physicist may attempt to answer. 


THE AGE OF THE EARTHA 

"THE doctrine of uniformity in geology slated by Hutton 
* in the words “ we find no vestige of a beginning and 
no prospect of an end was accepted by many until Lord 
Kelvin surprised this school of geologists in 1868 by draw- 
ing a very decided limit to the possible age of the earth. 

Lord Kelvin assumed that in the remote past the earth 
was molten, and that it cooled down as a whole uniformly 
until the crust just solidified. Then the earth’s interior is 
at a definite temperature (which we can now roughly esti- 
mate from the meriting point of the rocks of tlu* crust), 
while the surface has much the same temperature as now. 
Ihc rate of cooling is determined by the Ihcumal con- 
rluctivity of the crust, i,e, by the rate at which the interior 
lu*at can escape. 

It becomes possible to calculate what the temperature 
gradient near the surface will be at any subsequent time, 
or conversely, »f we know the temperature gradient, to 
. nlrulate what time has elapsed since the crust solidified. 

By the age or antiquity of the earth I uiiiderstand Lord 
Kfdvin means the time th.at has elapsed since llic crust 
Nolidified. The geological age ” would be less than this. 
'Ihe antiquity of a rock (or mineral) would only in the 
t asff of the oldest rock.s be the same as the geological 
f.gc*. 'Ihus the age of a mineral is a minimum estimate 

oj tin* earth ’n agi'. • 

The temperatur»* gradiLMU at a depth x and time t is 

where is the initial .surface temperature, K the con- 
ductivity of the material of the earth. 

In applying this to the earth, we notice that x is small 
and i large, so that 

\^4ir KA 

All these quantities^ are known excepl^^ f. Ld|^ Kelvin’s 
Niimalcs of the antiquity of the earth, using this, method, 
aried a good deal, but forty million years was ^ tnaxi- 
iniim he would admit latterly. 

Sourcfs of hf-at, the radio-active eleftp^nts, are 
known which Lord Kelvin did not, of course, take intc 
ar. count. The earth can no longer be regarded as a body 
possessing only its- sensible heat to supply the stream con- 
tinually flowing from the, inferior, to the surface — heat 
which is, presumably, radiated into space. ^ 

Lord Kelvin’s treatment of the problem might be modified 
by taking into account *the additional supply of “ radio- 
active- ” heat. But the discoveries of radio-activity afford, 
it apjiears to the writer, an alternative treatment of the 
history of the earth which is more convincing. This treat- 

' Portion of the presidential addres^'j^^llyered to Seelion A, Australasian 
Association for the Advancement qf .j^imee, 191*, by Prof. T. H. Laoy* 
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iiient cuiibists in accepting the antiquity of the earth, as 
found by Prof. Strutt using a radio-active method, and then 
examining the heat of the earth in the light of that result. 
Kvery estimate as to the age of the earth assumes to some 
degree a uniformity of present phenomena throughout the 
whole life of fMe earth ; this uniformity is assumed by Sir 
Archibald Geikie in the rate of deposition of sediments,* 
by Prof. Joly for the addition of sodium to the sea,* by 
I.ord Kelvin for the conduction of heat by rocks, and, 
finally, by Prof. Strutt for the rate of accumulation of 
lieiium in minerals or rocks.* Now of all tnese processes 
the last is the only one which is not altered by tempera- 
ture, pressure, or other physical conditions. 

Prof. Strutt has concluded from a very ^refined deter- 
mination of (i) the^ present rate of production of helium, 
and {2) the total accumulated helium in thorianitc that it 
h.'»s taken 280 million years for the helium to accumulate. 
A.', the earth is presumably older than the mineral, this is 

minimum age for the earth. 

Heat of the Earth. 

'I'he question at once arises how is it that the tempera- 
ture gradient of the crust is not less than it actually is, 
for, according to Lord Kelvin, after only forty million 
years the gradient would have fallen to the present value. 
During the remaining 240 million years it would have gone 
on decreasing at a rate proportional to the square root of 
the time. It b|pcmcs evident, then, that there is actually 
a need for the heat supplied by tlie radio-activity of the 
crust if all these deductions arc to be reconciled. 

The Heat Stream fro^m the Interior. 

Th.' heat stream from the interior is that flowing through 
the e.^rth’s surface layers. This is 

I f - 4iry'- K tilB/iIr 
-“5*t X 10^'* 0*004 '< l/^20O 

— 6*4 X 10^- calories per sec., 

where r is the earth’s radius, dBfdr the temperature 
gradient of the crust at the earth’s surface, and K its 
th'-nnal conductivity. We must attempt to substitute such 
luinwrical values for the temperature gradient and the con- 
dijdivity as will give a correct result for the earth’s whole 
surface. The nature of the data is indicated by the follow- 
ing estimates : — 


T.anJ SiirfavJe ; Avemge Tempcr.iiure Gradient 


IVi'si w iidi 
Ki'Kiii ... 

SlImmU 


C. per 2430 cm. 
I, ST.So 

,, I, 


('fcikie 

Hrii Av.sn. ... 

C. Kinn 


i" C. per 3100 cm. 
3740 „ 

, tt »i 


The value used above is 1® per 3200 cm. 

l.an.1 Surfiuo 


Conductivity at oidinary (cmpeialure in calorie 
degree ^ cm."' scc."^ 


Sedimenl.Try rocks 
Igneous rocks 


0*0055 to 0*002 1 ; mean 0*0041 
0*0053 to 0*0017 ; mean 0*0042 


There ^ is more uncertfelinty in the value of K than in that 
of do', dr. A more accurate estimate of the heat loss of 
the earth is desirable. Convection currents make the con- 
d'iution method^ ordinarily inapplicable to the sea or lakes ; 
kf' ^ip*^*?** special conditions, such as fresh water between 
o v'l.id 4° C., might not the method be applicable to a 


Heat from Radium and Thorium in Rocks. 

Lord Kelvin supposed that this heat stream, which we see 
amounts to 6x10** calories per sec., came from the sensible 
neat of the earth interior as it cooled by loss to the 
iiuriacc. lhat the heat of disintegration of radium might 
P ay an important part in cosmical physics was pointed out 
} Kutherford and Soddy.® The accurate determination of 


“ Geikie, Hrii. As.s. Kep., 1800. 
I’roc. Koy. Soc. 
nil. Mag., May, 1903 ; Proc. ] 


Bril. Ass. Rep. 

** Radiotactivity and Geology." 
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radium and thorium in rocks has shown that there is an 
embarrassingly large supply of heat being continuously 
emitted by these substances. DoLorminations of radium in 
rocks have been made by Strutt an^ Joly and others, but 
there is need for a systematic survey. 

Radium in Igneous Rocks. 


Number of 
rocks 

Mean radium content in 
gm. per gin. of rock 

28 

,, 1 * 7 X 10 isi 

4 

2*16 „ 

19 

0*79 i> 

13 

1*46 „ 

Mean 64 

I'i If 

126 

7 ‘01 M 


Ob«ierver 


.Strut t (Proc. Roy. Soc., May, 1906) 
corrected by hvc. 

Kve and McIntosh (Phil. Mag., 
Aug., 1907). 

Fletcher (Phil. Mag., July, 1009, 
in Jol>'s laboratory). 

Farr and Florance (Phil. Mag.. 
Nov., 19U9). 

Observers other than Joly. 

Joly (“Radioactivity and Geo- 
logy, * Phil. Mag., Oct., 1909). 


There is rather a wide difference between the mean of 
Joly’s large number of determinations and the mean of 
other observations. There is clearly a discrepancy, which 
would probably be most quickly elucidated by the chief 
observers determining the rudiuin in sperinuMis of the 
same rock. If we give equal weight to the mean of Joly’s 
observations /xio-*^*, and to 1-3 x 10-’* the mean of other 
observers, the final average is 4-1 xio-** gm. Now the 
ln*al given out by radium ' in complete radio-active equi- 
librium (uranium to radium h) ** is o-o6 calorie per sec. 
per gm., so that each gm. of the earth’s crust, on account 
of the radium it contains, is the source of 4-ixi0'*‘*X 
0.06 = 2*5 X lo-’* caloric per .see., a source of heat un- 
affected, so far as experiment has shown, by temperature 
or pressure. 

Thorium in the EartWs Crust. 

But the uranium-radium series are not the only source 
of such heat; thorium is also widely distributed. Fewer 
rocks have been examined for it tlian for radium, but the 
following results have been recorded : — 


Thorium in Igneous Rocks. 


Number of I , Thorium per 

rocks : Loe»>“y gm. of rock 

19 ; Transandinc 0*56X10 5 

59 ' St. Gothnrd 

and I.tiv.'is 1*3 ,, 

4 ; European ... 5*0 ,, 

Mean for 82 t *3 X lo' 3 


The heat emitted by thorium in radio-active equilibrium 
is 5x10-"® calories per sec. per gm.,® and that by the 
average amount of thorium in rocks 6*5x10--^* cal. sec.-‘ 
gm.-^ 

Heat due to Radium and Thorium in Rocks. 

Thus the heat emitted by the uranium, radium, and 
thorium found in surface , rocks is (24*6-F6-5 )io-'* = 
3x10-** cal. per sec. per gm. Blanc, having found 
nearly four times as much thorium as our mca* value, con- 
cluded that thorium contributed as much heat as uranium 
and radium. 

Distribution of Radio-active Elements^ 

If the whole nia.ss of the earth (6x10*' gtn.) were the 
source of as much radio-active heat as the surface rocks, 
the heat emitted would be i*8xio'* calories per see., or 
about 300 times the heat flowing from the interior as 
deduced from the conductivity and temperature gradient of 
the surface rocks. But if the interior of the earth gains 
more heat than it loses, then its temperature is rising ; nor 
is the geological -ind other evidence that the earth was once 

" Von Schwcidicr and Hess, ‘* Le Radium,” February, 1909. 

** Bolt wood, Amcr. J ifurn. Jfc/., 1908. 

Pegnam and Webb, Thy. A’tV'., 1908. 

w Science Abs., No. 1057, 1909. 


Fletcher, Phil. Mag., July. 19111 

loly, Phil. Mag., July, 1909 
IJlanc, Phil. Mag., 1909 
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hotter than now the only contradiction to a “ heating-up *' 
earth. 

Assuiiiing, ns iH’fore, the :ituii|uiry of the earth to bo 
at least 300 million >e|^rs ft), then in that period a supply of 
heat of 3x10-'** cal. per gm. per sec. (/i) would have raised 
the interior of the earth to a temperature given by I 

«=3X 10-** X3X io*X3-2 X ioVoo2 = 14,000'^ C.. ^ 

where S is the specific heat of the internal material. ! 
Though loss by conduction to the surface and latent heat | 
effects are here neglected, the calculation is sufheient to I 
show that a uniform distribution of the radio-active 
elements would give rise to internal temperatures too high 
to be reconciled with the observed temperature gradients.'* 
We may safelv conclude that there is very much less 
uranium, radium, and thorium in the inner portion of tlv 
earth than there is in the crust, and a maximum limit may 
be assigned to the content of radio-active elements. It 
would appear a minimum limit may also be set. 

According to Lord Kelvin, as we have seen above, a j 
period of cooling of more than forty million 3*ears could 
not have elapsed between the solidification of the terrestrial • 
crust and the establishment of the present temperalun* i 
gradient. If, however, the antiquity of the earth is more ‘ 
than 300 million years, then the temperature gradient ha's 
been maintained by some other source of heat, and the 
radio-activity of the rocks is amply sufficient for the pur- 
pose if it extends to quite moderate depths. The present 
temperature gradient would be maintained for an indefinite 
time if the^ stream of heat from the interior came from th** 
radio-activity of the rocks. 

There would need to be 6x io'*/o o6= 10’^ gm. of terres- 
trial radium to supply the heat lost by conduction, for a 
layer of the earth’s crust 14 km. deep, if of density 3, has 
a mass of 2*1x10**, and it would give out 2 ixio*®X3X 
io-**s=6x 10** cal. /sec., assuming the content in this 
surface layer of radium and thorium, and therefore thr 
Iv-at emission was that of the surface rocks. There is ver\ 
probably at least ih.s amount of the radio-active elements; 
otherwise it is not apparent why the temperature gradient 
of the crust has its present value, though the antiquity of 
the earth probably exceeds 300 million years. If the age 
greatly exceeds that period, then the pre.sent temperature 
gradient can depend but little on the secular cooling of the 
earth from a molten state. 

Prof. Strutt ** h.as determined the minimum age of 
thorianite by evaluating the ratio 

Thr auanfirv of hrliiim in the mineral ;it pretent 
'J'he r.ire.'U w>ikh the helium is jir-Klr.'.’ed 

The refinement of tbc experiment will bo appreciated when 
it is recalled that the rate of production of the helium is 
only 4X10-* c.c. per gm. of thorianite per year. He found, 
as already mentioned, 280 million years for the age of one 
specimen and 250 millions for another. 

To deduce a minimum age for a mineral in this manner 
it must be assumed that — 

(1) There was no original store of helium in the mineral 
when it was formed. 

(2) The mineral has not gained helium at any time except 
a? It does now. 

^3) That the prcsr-nt rate |pf accumulation of helium is 
rh* ‘*am< as jn tfv r'^motc past, when po'isihly high pressures 
and t**inr)ei 4 (tures obtained. 

d he observational basis for these assumptions are 

hor (ij and (2). If the helium was originally present in 
’h* mineral wlvn it was formal, or added later, then we 
uoiild r>\pr.( t tr, finfl hf-liuin in other minerals in which 
b» li jrn i' not now accumulating, hut no such minerals 
are kno vn. Helium is only found in appreciable quanti- 
V. Iifh asso(ial*'d with ihoriuni and uranium. The 
mechanism of how it is continuously and unchangingly 
produted from the.-e elements is known in great detail. 

For f3V That radio-active changes arc independent of 
tempera t Lire and pressure has been repeatedlv tested and 
confirmed. 

Thi- v,il! be se*jn at once to folio*- frcmi a '^alculation given by .Siruft, 
Pror. Koy. s’oe., 4S2, r 

Proc. Roy. hoc., l\xviv., r,79, 1910. 

'•J .^ee for exam pi** Rutherford, Nol#*-! lecture, i-jofi. 

NO. 2201 , VOL. 88] 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

The Marquise Arconati Visconti has made a donation of 
500,000 francs to the University of Paris, to be cmployrd 
for the benefit of the faculties of science and arts. 

I.\ connection with the rn.stitute of Chemistry, Mr. C. F. 
Oos.s will deliver the first of two lectures on “ Cellulos*' 
at University College, London, on Friday, January 2(1. 
Sir William Ramsay, K.C.B., F.R.S., will preside. 

The post-graduate scholarship, of the value of 200I. p. r 
annum, in naval architecture has been awarded by tli* 
Royal Commissioners for the Exhibition of 1851 to Mr 
Arthur Cann|^n, of Glasgow University, and formerly nf 
the Royal Naval College, Greenwich. 

We learn from the issue of Science for December 15, 
1911, that nearly a hundred students from the college 
engineering of tlie University of Wisconsin were then at\ 
their yearly tour of inspection of great engineering planft 
of the eastern States. Engineering ^ plants in Chicago, 
Milwaukee, Niagara Falls, Pittsburg, Schenectady, S.\., 
and New York City were visited. These tours are re- 
quired of students of engineering**' during their junior and 
senior years, and are arranged to cover industries that 
illustrate the work of the course pursued by the studem. 
Four professors accompanied the students on tlieir tour of 
inspection. 

The annual meeting of the Gt'ograpliicalfeAssocialion \y>\\ 
be held on January 13 at University Colle^, Gower .Street, 
London, W.C. In the morning, at 11 a.m., a di.sciis«>ion 
on the organisation of home-work in .school geography will 
be opened by Prof. L. Uyde, and a paper on tin? popula- 
tion of the world will be read by I'rof. A. J. Jlcrbcrtsim. 
In the afternoon, at 3 p.m., Dr. G. R. Parkin will deliv. r 
his presidential address, and afterwards Prof. Herberi^on 
will exlflbit lantern views of typical laiid-forrns sel»‘il»d 
by a committee of the International Geographical Cungre'^'j, 
and Miss S. Nicholls maps and views of typical land-form^ 
in the Near East. 

It is announced in .Science that by the will of Mrs. J.m 
K. Sacher the University of California is to vveuwo 
loo.ooof. The will stipulates that 40,000/. is to be spLiit 
on a granite campanile tower, 300 feet in height, to be 
erected in the centre of the University grounds. An 
endowment of 100,000/. has been secured, wo learn frotn 
the same source, by Huron College, in Huron, S.D. M. 
Lawrence University, too, has obtained a 40,000/. onduw- 
incnt fund, ot which the General Education Board 11;=- 
contributed jo, 000/. Our contemporary also states that by 
the will of Miss J. M. .Smith J:hc sum of 1000/. is givi n 
to the American Association for the .Advancement of 
Science. Similar bequests are made to the National (ko- 
graphic Society of Washington and to the .American 
Forestry Association of Washington. Other itcMiis <^- 
interest to men of science are 2000/. to the University ot 
Pittsburg, 2000/. to the .Allegheny Observatory, and 

the School 6f Liberal .Arts and Sciences. 

The Senate of the University of St. Andrew's has decid'd 
to confer the honorary LL.D. degree, in absentiat upon 
the following distinguished men, who were chosen for tb. 
dogrcc on the occasion of the celebration of the 5001 fi 
anniversary of the foundation of the University In-'t 
September, but were unable to ii||be pre.scnt on ilmt 
! occasion : — Prof. Pietro Blaserna, professor of cxperimcnial 
: physics in the University of Rome, president R. Accadein a 
dei Lincei ; Prof. .M. J. M. Hill, F.R.S., Astor professor 
; of pure mathematics, University Collegk, London, and 
: lately Vice-Chancellor of the University^^ London rPrw- 
; Hugo Kronecker, professor of physiology, University n' 
i Berne ; Prof. G. M. Mittag-Leffler, professor of pure maii; 

1 matics in the University of Stockholm and Rector of b d 
j University, founder and editor of Acta Mathematica; d- 
, Paul Meyer, directcur de PEcole Nationale des Char'' jt 
I Paris, professeur honoraire au College de France ,* j 
I Karl Pearson, F.R.S., Galton professor of eugenics 
i director of the Laboratory of National Eugenics, Univer'- ') 
j of London; Mr. Charles D. Walcott, secretary 
! Smithsonian Institution, Washington, U.S.A. ; and Pp' ; 

I P. Zorn, professor of international law in the Univerf' 

1 of Bonn. 
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I HE annual meeting of the Association of Public School 
'^rienco Masters will be held on Wednesday and Thursday, 
January 10 and ii, at the London Day Training College, 
Southampton Row. The president this ye^ar is Sir J. J. 

J hoinson, and the meeting promises to be of unusual 
interest. 'I'he exhibition of scientific apparatus, books, 
.md new experiments will probably be the largest the 
association has yet brought together, and several subjects 
in the programme should promote lively discussion. 
During Wednesday afternoon Messrs. M. D. Hill and 
E. J. Lewis will read short papers on “ Chemistry and 
rhysics as a necessary Introduction to Biology ” and 
Plant Biology ** respectively. Dr. Ludlam will also dis- 
cuss the educational value of “ Qualitative analysis.** 
Sir J. J. Thomson will deliver his address on Thursday 
at eleven, and will be followed by Mr. C. E. Ashford, on 
*• Thf' Place of Electrostatics in a .Science Course.** On 
1 biirsday afternoon there will be a discussion, commenced 
r»v" Mr. G. E. Daniell, on “ Practical Examinations in 
scirnec. ” Mr. A. Vassall will also read a short paper on 
* Educational Psychology.** On Wednesday evening there 
will be a dinner at the Trocadero in conjunction with the 
Mailu'inatical Association. Tihc secretary asks us to state 
I Mat the discussions and exhibition arc open to anyone 
.liter* sted in science teaching. 

1 HE following courses of advanced lectures, which are 
ln‘t: to students, in scientific subjects have been announced 
foi delivery in connection with the University of London 
'luring tln^ first term of 1912. Eight lectures on “ The 
">i‘lf-goVfrnment of the Pueblo Indians under Spanish and 
Ann ricim AcliiiinistraticUn ” will be given by Miss Barbara 
l''l■«•i^<•-Marreco at the London School of ICconoinics and 
INiliiical Silence on 'J’hursdays at 3 p.m., beginning on 
January 25. h'ive lectures and one demonstration on 
’ ( ienttics ” wih be given by Prof. F. Keeble at the 
Imperial College (Royal (^^ollege of Science?) on Thursd.ays 
at 5 p.m., beriming on January 18, Dr. W. N. Shaw, 
IML.s., will iSturc on “The Meteorology of the Globe** 

If th»‘ Meteorological Oflice, South Kensington, on 
I'ridays at 5 p.m., beginning on January 19. Four lectures 
('ll Recent Work in I’hysiology relating to the Circula- 
and to ihu Nervous System, with Special Reference 
Human Subject,’’ will be gi^n by Dr. A. D. 
Waller, F.R.S., in the Physiological Laboratory, .South 
Kensington, beginning on Tuesday, January 23, at 5 p.m. 
bull rl (.-(.‘11 lectures on “ The ILemoflagellatrs “ will be 
given at the Lister Institute of J'*reventivc Medicine, 
Chfls'ii, by Prof. E. A. Minchin, F.R.S., on Tuesdays 
■md I'ridays at 5 p.m., commencing on Tuesday, 
janij.'uy 16. Four Chadwek lectures on “ Water and = 
Wafer Supply ’’ will be giUn by Sir Ale.xander R. Binnie | 
the Institution of Civil Engineers on Thursdays, 
beginning on February i, at 5.30 p.m. Five lectures 1 

7 Cac)titl»'d “ A Study of Johno’s B.acillus of Cattle and the 
!-• Bacilli of Man and Rats ** will be given, under the^ 
will r)f the late Mr. Thomas Brown, by Mr. F. W..Twort, 
uptfnntcndent of the Brown Animal Sanatory Institution, 
in ih(i Theatre of the Royal College of Surgeons, LincoliHs 
Inn Fields, W.C., on Monday, January* 8, and the four 
l‘>llo\ving days, at 4 p.m 


SOCIETIES AND ACADEMIES, 

Dublin. 

Royal Dublin Society, December 19, 1911.— Mr. R. Lloyd 
f’r teger in the chair. — ^Prof. James Wilson ; The inherit- 
coat-colour in horses. In a previous paper 
x. 'inheritance «Df coat-colour in horses-r-published in 
nil, (Sc. Proc. Roy. Dublin Soc.), it was^ shown that 
ordinary colours fit into each other like a nest of 
^ hiiK^se boxes, chestnut being innermost, and then, coming 
succession, black, bay, brown, dun, and grey and roan, 
he data concerning dun were few, and its pq^ition was 
itcrely suggested in a footnote. More data — 500 to 600 
•‘asfs have since been collated, and these confirm the 
nner placing. From this it follows that dun cannot be 
reversion,*’ since it can result only from dun matings 
■I'fd occasionally from grey and roan. The author dis- 
i^istory of the idea that dun is a reversion.'^ It 
probably originated in Lord Morton’s quagga-crossing 
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“experiments,” and in Dr. Macdonald’s criticism of these 
(both published by the Royal Society). Hamilton Smith’s 
theory that horses are descended from five original stripes^^ 
did not require a reversion theory; but Darwin’s theory,' 
expressed tentatively, that horses are descended from a 
single dun-coloured and striped species, required one, and 
to him inainly are we indebted for the opinion that dun is 
a reversion. Darwin relied upon Lord Morton’s descrip- 
tion of the foals his chestnut mare bore after her quagga 
hybrid, and on three other cases. Lord Morton said that 
one of the chestnut mare’s foals had a faint dun tint in 
two places, and Darwin called two of them “ partially 
dun ” — later writers have called them dun altogether. 
These foals, however, were ordinary bays, and the other 
three cases were undoubted misdescriptions. Data are 

collected in the present paper from various stud-books, 
and these are confirmed by the progeny of two homo- 
zygous dun sires which were stationed recently on Clare 
IsL^nd, on the codst of Mayo. --E. A. Newell Arber : Con- 
tributions to our knowledge of the floras of the Irish 
C.arboniferous rocks. Part i. — The Lower Carboniferous 
(Carboniferous Limestone) flora of the Ballycastle Coal- 
field. Antrim. Of the seven species recorded from this 
coalfield, Adiantites antiquus (Ett.), Sphcnoptcris flabcllata, 
Baily, Lepidodendron Veliheimif Sternb., and L. VolU- 
tnaiiniantitn, Sternb., arc the more important. The 
evidence of the flora points to the conclusion that the coal- 
field i< of Lower Carboniferous age, and that the rocks 
belong to the higher, or Carboniferous Limestone, horizon 
of the Lower Carboniferous. 


Calcutta. 


Asiatic Society of, Bengal, December 6, iqii.—G. R. 

Kayo : A brief bibliography of Hindu mathematics. This 
is a list of works dealing with the history of Hindu mathe- 
matics. It is professedly incomplete, and it is difficult to 
decide what ought and what ought not to be included. 
This list requires amplification, particularly in the matter 
of Sanskrit texts and manuscripts. The original Hindu 
works do not go beyond the time of Bhaskar^ (twelfth 
century A.D.), as, after this period, Hindu mathematical 
works cease to have any historical interest. — Rev. 11 . 
Hosten : Father A. Monserrate’s “ Mongolicai Legation is 
Commentarius. ” This precious manuscript, after passing 
successively through Fort William College, the Calcutta 
Public Library, and the Imperial Library, was transferred 
in 1903 to Si. Paul’s Cdthcdral Library, whciiife the Rev. 
W. K. Firminger discov(’red it. It must have belonged 
formerly to one of the Jesuit houses of Goa. I low it came 
fo Calcutta it is imfAfssible to say. The earliest account 
of northern India by a Eflropean since the days of Vasco 
de Gama, the manuscript contains a detailed history of^ 
the first Jesuit mission to y\kbar, and more than 100 pages 
are consecrated to ^kbar’s campajign against Kabul in 
1581 2. There is in it an excellent map, drawn to scale, 
showing all the places passed through by Monserratc 
between Goa, Surat, Agra, Labor, and Kabul (1580-2). 

It appeiirs from the preface that Monserratc was the 
author of four distinct works : — (i) “ Mongolicae Lega- 
tioiiis Commentarius ” ; (2) a work on the geography and 
naiural history of India ; (3) a history of his journey to 
Eihiopia; (4) a work on the geography and natural history 
of Arabia. — Prafulla Chandra Ray and Rasik Lai Datta : 
Contributions from the Chemical Laboratory, Presidency 
College. Allylammonium nitrite. A short paper dealing 
with the preparation and properties of allylammonium 
nitrite. 'The substance was made by double decomposition 
of allylamine hydrochloride and silver nitrite. AUylamine 
nitrite is a thick brownish liquid with the characteristic 
smell of all alkylamine nitrites.-r-Jitendra Nath Rakshit : 
Contributions from the Chemical Laboratory, Presidency 
College. Preliminary note on sod iumdiacet amide. This 
note deals very shortly with the method of preparing 




Acetamide (purified by rccrystallisation from benzene), 
anhydrous thiophene, free benzene, and freshl^ut metallic 
sodium were boiled together under a reflex dRidenser for 
twenty or thirty minutes, when a copious crop of white 
crystals separated. — B. L. Chaudhuri : Fresh-water 
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siin{4-rays of the Ganges, 
and breed in the River 


Two species of Trygonidae live 
Ganges above tidal influence, 
namely, Hypologhus sephen (Forsciil) and Trygon fluvia- 
^ tUes (Ham. Buch). Their Indian name is discussed, and 
particulars as regards their rapture are given. 


By Dr. S. 
8 marks. 

L. Luciani- 
Win ter stein. 
641-782 4- viii. 


BOOKS RECEIVED. 

Die Biologie des Donaudellas und des Inundations- 
gebietes der unteren Donau. By Dr. Gr. Anlipa. Pp. iv4. 
4$. (Jena : G. Fischer.) 1.50 marks. 

Handbiich der Photoi olographic und IVlautographir. 
By Profs. A. Korn and B. Glatzel. Pp. xvi + 488. 
(I.eipzig : O. Nemnich.) 28 marks. 

Neue Grundlagcn dor Mcteorologie. By P. Hoitsy. 
Pp. J07. (Budapest : Franklin-Vcrein.) 2 marks. 

Unsere Kenntnisse von den Seriengesetzen der Linien- 
spektra. Bv Dr. B. Dunz. Pp. iii4.i86. (Leipzig: S. 
Ilirzel.) 2 marks. 

Zur Phylogenie der Prirnulacecnbliite. 

Thcnen. Pp. iv j T31. (Jena: G. Fischer.) 

Physiologic des Monschen. By Prof. 

Translated by Profs. S. Baglioni and H. 

Funfzchnte (Schhiss) Lieferung. Pp. 

(Ji.na : G. Fischer.) 4 marks. 

Monumcntales und Dokoratives Pastell. By Prof. W. 
Ostwald. Pp. vi-f-i05. (Leipzig; Akademische Vcrlags- 
grscllschaft M.B.H.) 2.40 marks. 

Denkschrift iibor die Griindung eines Intcrnationalcn 
Instituts fiir Chemie. By Prof. W. Ostwald. Pp. 30. 
(Leipzig : Akademische Vcrlagsgesellschaft M.B.H.) 1.50 

marks. 

Das Pflanzcnreich. F.dited by Prof. A. Englcr. 
51 I left: Sphagnales — Sphagnaccae (Sphagnologia uni- 
versalis). By C. Warnstorf. Pp. iv4-546. (Leipzig: W. 
Kngelmann.) 27.50 marks 


DIARY OF SOCIETIES, 

FRIDAy, January 5. 

Gkologists’ AssoctATioN, at 8. -Oti the High Teirace Graxel and on a 
Palruoliihic Implement F;<rioty, Dariford Heath: R. H. Chandler and 
A. 1.. LeacBl.— On thr l.ondon Clay and Beds (Pa.ssajfe Bed.sX 

•and on the Gravel of .Shooter ’> Hill, Kent ; A. I.. I.eaclj. 

MONDAY^ January 8. 

SociKTY OF CnF.MiCAi. 1 ni>i sthy, at — The Production of Formic and 
Acflu, AciJs by the Atniosph<Mi< Oxidation of Turpentine: C. T. 
Kiu^zeit and R. C. \Voodr..ch. — A R;mid Volumetric Me’.hod for the 
determination of Free Sulphur ; C. Davis and J. L. Frucar.— The Rela- 
tive .Ahsoipiiyn of Dyes by .Sand and Xalural Fibres : W. P. Dreaper and 
W. A. T)avi-x. - Ingrain nyein^f— Influence 'of Certain Groups on the 
Ke solutica I'.'etit: W. 1 *. T)reaper. 

Victoria Institutf, at 4.30.— The Greek Papyri : Prof. G. Milligan. 

TUESDAY^ January 9. 

Institution ok Civn. F.ni, infers, at 8. — Reinforced Concrete Wharves 
•and W alehouses at T.ower Ponum.::, Shanqhai : S. II. Ellis. —The Direct 
Expi-ri menial Deterniination of the Stresses in the Steel and in the 
Coricrt-teof Keinforted Concrete Columns : W.C. Popidewell. — Composite 
C olumns of Coiiereie and Steel : W. H. Burr. 

S(.cik:’y '»f Dw'.ks and f'oi oukisi s, at 8.— Pome Problems in Garment 
nyeiii": r. (.. Newbury. Aluminium in the .Service of Chemical In- 
tlustiy : Dr. Kicbanl Scligman. 

IVJ'.iyNESDAVy January io . 

GFor.orTc..i. SociKi v, at S.-On a Late Gbacial .Sf.age in the Valley of the 
Kivtr !t;a Mibse-imnl to the rputb of River-drift Man: .S. Hazzledine 
'> ai It'll. 

THURSDAY, January ji. 

Papers: On the Propagation of Waves 
with Sperijil Reference to the Question of 
Re. e tton : I.crd Rayleigh, O.M., F.R.S.-On the Variation of the 
.^liuitir Meat of Water, with Experiment.s hv a New Method: Prof. 

* . .. ..allendar, h-R.8. — '1 he Mechanism of the Seiitipmueablc Meni- 
Tr‘.m^n‘V^o «^*^‘terminin« 0:ir>otic PresMu. : Prof. F. T. 

11 ; - Mobility of the Positive and Negati\e Ions in Gases at 

^7, Kovtink. A New Method of Determining the 
Radiation C^nMant : G A. Shakespear.-Thc Mechanics of the Water 
Moleaiie : Dr. R. A. Hmision. 


Mathematic AL Society, at 5.30.- -Successions of Integrals and Fuuriei 
Series: W. H. Young.— .A New Condition for the Truth of the Converse 
of Abel's Theorem : G. H. Hardy and J. E. Littlcwood. —On Mersenne's 
Numbers : A. Cunningham. 

Institution of Elkctrical Engineers, at 8 . — Some General Principles 
Involved in the Electric Driving of Rolling Mills : C. A. Ablctt. 

FRIDAY, January 12. 

Royal Astronomical Society, at 5. 

Mai.acological Society, at 8 .— Note on the Genus Panope Mtinard: 
W. H. Dali. — Noinem lature of the Vencridm— A Reply to Dr. W. H. 
Dali: A. J. Jukes- Browne, F.R.S. — The _ Occurrence of HeliceUa 
hcripensis in Great Britain ; Notes on .Some British Nun-marine Mollitsca : 
;\. W. Slelfox. — Characters of Two Undescribed Land .Shells from 
Colombia; F.xplanation of the Figures Occurring in Westerlund's 
“Sihirien's Land och .Sbtlvatlen Mollusker," 1876; On Two Pre-occupied 
Specific Names in Gastcropod.'i : Lu K. Gude. 
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THURSDAY, JANUARY ii, 

SCIENTIFIC WORTHIES. 
XXXVII.—SxR William Ramsay, K.C.B., F.R.S. 

I F we Endeavour to build up to its highest pinnacle 
Auffuste Comte’s pyramid of sciences, in which 
natural science follows upon mathematics, and is suc- 
ceeded by physiology, and finally by sociology, we 
i r^Ttch as the highest of imaginable sciences the science 
' ()( Geniology, the science of genius, of the excelling 

man. That such a science is possible has been known 
for half a century. The investigations of Sir Francis 
G^Uon in England, of de Candolle in Geneva, and 
of some recent workers in Germany, have proved to 
demonstration that even this rare and shining pheno- 
menon is subject to definite natural laws, discoverable 
by a careful scrutiny of available facts, laws the 
significance of which is v^ry great, since the position 
' of any nation among the nations of the world is 
Uelcrniined by the qualities and the efficiency of its 
men of genius. 

On surveying the life of Sir William Ramsay in 
the light of this the youngest of the Sciences, one is 
•truck by the extraordinary consistency to be found 
n it, a consistency by virtue of which the rapid suc- 
cession of astonishing discoveries filling the latter 
portion of his life appears as the necessary conse- 
quence of a natural and regular process, and almost 
resembles the working of a machine. Here wc find 
nothing of the irregular curves with distinct maxima 
occurring in other types of genius, and usually in the 
most marked degree in youth, as in the case of Sir 
Humphry Davy, Sir William Ramsay’s fellow- 
countryman, who resembles him in many respects. 
Ramsay recalls Davy by the brilliancy and the strik- 
ing originality of his discoveries, which had no rel.a- 
tion with any school or predecessor. In Davy’s case 
these discoveries appear more as disconnected peaks 
suddenly arising from an average level. In Ramsay’s 
Mase, on the other hand, we can observe how one 
discovery follows another, how comparatively modest 
and unobtrusive investigations, which have been 
accepted in their due place in the great register of 
the sciences, appear as the necessary foundations for 
truths of such novelty that their possibility was not 
fiven conceived before they were scientifically com- 
municated. 

This natural-law consistency is seen in the fifst 
instance in William Ramsay’s descent. He has him- . 
^fdLe.xplained that his male ancestors for seven genera- 
tiorjj^w ere dyers, thus handing down to him as a long 
mheritance a familiarity with chemical proSbesses and 
facility in chemical ways of thinking. On the 
tn\>',hor’s side, again, a series of physicians have pro- 
'^ded the inherited capacity of the great scientific dis- 
IJa^'crer. But of all these men, none even remotely 
'*:-*‘mbles Sir William in his eminence among his 
temporaries, and, in this case, as in all similar 
the question arises, hdw it is ' possible 
^O. 2202, VOL. 881 '.y , 


that such a geniu^ arises from people of good average 
capacity. 

It has, indeed, been established by Galton that an 
efficiency exceeding the average, but not amounting 
to genius, is in some |amilies inherited through a 
whole series of generations. But here we have to deal 
with one of those extraordinary cases where an 
average efficiency was well evidenced through a 
number of generations, but suddenly made way for 
an incomparably higher personality, in which indeed 
the characteristic qualities of previous generations can 
be recognised, but which far surpasses its progenitors 
in efficiency. 

If we bear in mind the wcll-knqwn laws of heredity 
discovered by Mendel and de Vries, we know that 
;.every descendant is a mosaic of those qualities which 
have been transmitted to him partly by the father 
and partly by the mother. In the face of this fact 
the problem arises how such an unusual personality 
can be descended from parents of average ability, since 
it is just from these laws of heredity that we should 
conclude that another average equipment would result. 

The answer which I tentatively should venture as 
regards this problem is this ; The portions of the 
inheritance constituting a new being probably only on 
rare occasions fit together or harmonise with ^.ach 
other. The adolescent man then applies the greatest 
portion of his energy in the task of organising these 
accidental inheritances for the purpose of common 
work and harmonious cooperation, and this task uses 
up the greater part of the available energy, and with- 
draws it from productive work. It is only in fare 
cases that the inheritances are so constituted that they 
fit each other from the beginning, so that the young 
man has not to expend any energy on the mutual 
harmonising of his elements, but can immediately set 
about his creative work. Such a case seems to be 
that of Sir William Ramsay. On one occasion he 
described himself qs a precocious, dreamy youth, of 
somewhat unconventional education. The precocious- 
ness is a practically universal phenomenon of in- 
cipient genius, and the dreamy quality indicates that 
original production of thought which lies at the basis 
of all creative activity. 

His father, being a man of practical pursuits, who, 
however, in his free time zealously cultivated scien- 
tific works, such as quaternions and geology, intro- 
duced young William to the great passion of his life, 
chemistry, and, as is often th^ase, an accident was 
the immediate cause of the Mw departure. Young 
William had broken a leg at football, and to ease the 
tedium of convalescence, his father had given him 
Graham’s “Chemistry” to study, and also brought 
him small quantities of many chemicals with which 
he could carry out the experiments describe^ in the 
text-book. Sir William himself says that it was chielly 
the question how fireworks could be prepared which 
induced him to study Graham’s “Chemistry.” But 
very soon the general scientific interest gained the 
upper hand, and this can very characteristically be 
gathered from the fact that he persuaded his people to 

M 
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take a practical part in the pursuits which interested 
him. In his fourteenth year William matriculated at 
Glasgow University, and there commenced his studies. 
The greatest influence was exerted upon him by 
William Thomson, whose curious and impressive 
method of teaching has been graphically and amus- 
ingly described by his great pupil. lie gave him as a 
first problem a large heap of old copper wire in the 
laboratory, and instructed him to take out the kinks 
from it, and from the way in which the young student 
accomplished the task Thomson seems to have de- 
rived a favourable judgment as to his capacity for 
solving larger problems. For he soon made him 
acquainted with the quadrant electrometer, an instru- 
ment which at that time only existed in Glasgow, and 
instructed him to determine the potential difference 
between all kinds of objects found in the laboratory, 
or imported into it, such as a children’s toy balloon. 
We can imagine that if such an originally constituted 
spirit could be at all affected by teaching, he must 
have been profoundly affected by this teacher. For 
William Thomson belonged to the same type of 
“romantic ” or rapidly producing investigators as did 
Ramsay himself, and hence he made a particularly 
strong and permanent impression on that plastic 
developing genius. 

The regular study of chemistry which followed upon 
this irregular course was made under Tatlock in Glas- 
gow, and in this case also Ramsay appears to have 
distinguished himself so decidedly that his teacher 
after a short time made him an occasional deputy in 
the class. 

At eighteen years of age the young student in 
Glasgow had learned whatever was to be learned 
there, and he had now to pursue his further study of 
chemistry. For this only Germany was at that time 
to be considered. But the Franco-German War had 
just broken out, and it therefore appeared somewhat 
risky to follow the original idea of continuing his 
studies in Heidelberg under Bunsen. However, 
the scene of war moved away so rapidly 
from the Franco-German frontier, that the 
German project could be undertaken. Ramsay 
passed one term with Bunsen, without, how- 
ever, seeming to carry away a very strong impression, 
for in the following term he moved on to Tubingen, 
where he met a number of equally disposed fellow- 
workers in Fitlig’s laboratory, and under the guidance 
of this extremely consqjentious teacher and able experi- 
menter he was introduced to the u.sual problems and 
methods of organic chemistry. There Ramsay made 
one t,f the usual dissertations (on toluyl acids), which 
does not en.able us to recognise the kind of man we 
have to deal with. After his n turn Ramsay was for 
some years assistant in the Glasgow course of study, and 
fhere he acquired a very extensive and profound know- 
edge of the whole field, especially of inorganic chem- 
istry, at the same time laying the foundations of that 
mastery which he subsequently displayed as teacher 
•n a great laboratory. Nor shall we err in supposing 
that the method of working a laboratory, as developed 
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under ttie inspiring guidance of Liebig in Germany, 
and spread over the laboratories of the whole world as 
common property of chemical science, has exerted a 
very profound influence on Ramsay’s talents and ideals 
as a teacher. In any case, we can state that he has 
approached the great example of Liebig as closely as 
any distinguished teacher of chemistry since that great 
time. Particularly in England his extraordinary 
facility of organising work in a great laboratory, with 
a diversity of the most varied talents, must be regarded 
as very rare, considering that they spread over many 
different regions of science, and thus make results 
possible which turn out afterwards to be of funda- 
mental importance. 

It is very interesting la ...observe from Ramsay’s 
own communications how he gradually found his way 
out of organic chemistry, at that time the** object of 
I chief interest, into that other region which has since 
found an independent place as physical, or rather 
general chemistry. It was first certain practical’^ 
problems, such as the determination of vapour densi- 
ties, which introduced him to the more physical 
problems of chemistry. Here we find the first marks 
of the growing genius, in the extraordinary independ- 
ence in the choice of means of solving the problem/ 
Thus he used the pitches of pipes of fixed dimension 
for the determination of vapour densities, and Ihui 
I utilised his own musical talents. ' 

This process was successful (although it has never ^ 
been published), but he was less fortunate in his 
attempts to measure the electric conductivity of solu- 
tions by means of the telephone, Here we are in- 
voluntarily brought to a pause and have to ask our- 
selves how the geographical distribution of discoveries 
in electrochemistry, such as have reformed chemistry 
in the last twenty years, would have arranged itsell 
if the young investigator had at that time been more 
fortunate in the execution of his experimental ideas. 

We also know of physiological investigations con- 
cerning .anaesthetics, dating from this period, exeriilt 
in company with some medical colleagues. In these J 
he himself was the experimental subject, as he suffered* 
less under them than his companions. But here also 
no considerable results were obtained. • 

The first independent position was obtained by 
William Ramsay in the year 1880, when the professor- 
ship at the University College, Bristol, was entrusted 
to him. The choice fell upon him in preference to a 
competitor because, as he himself narrates, he under- 
stood Dutch. For he had to make visits to the 
various members of the council of the College, and 
was fortunate enough to be of assistance to orm of 
them, an old minister, in the translation a Imtch 
text, so that this member gave him his v({e, and the 
choice was made with a majority of one. But soon* 
it turned out to be an exceptionally happy one. A 
year after that Ramsay was chosen as the principal of 
the (College. In this short time he had not only 
proved himself to be an excellent teacher, but also an 
excellent organiser. 

The problem of vapour densities, which had 
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introduced him to physical chemistry, fi^ave rise to 
further investigation, in the course of which the habi 
of expressing experimental results by mathematica 
formulae, learned from Sir William Thomson, turned 
out to be extraordinarily valuable. In this connection 
originated the fundamental works on evaporation and 
dissociation, carried out in great part with his assist- 
ant, Sydney Young, which first drew the attention of 
the larger circles of the scientific world upon him. 
f/ere also it is suggestive to note how one followed on 
j>(he other. His intervention in a controversy which 
was at that time raging in the columns of Nature 
concerning “hot ice** suggested to him the possibility 
of determining the relation between vapour pressure 
j^nd temperature by introducing into a space under 
tlic pressure in question a thermometer the bulb of 
which was covered with the body under investigation, 
in this case ice. The resulting temperature corre- 
sponding to the pressure turned out to be so precise 
that the process was soon developed as a general 
method of determining vapour pressure. 

These inv<‘stigations, which have been published in 
a niimher of large essays in the Philosophical Trans- 
actions, gave the impetus which led to the appoint- 
ment of the still youthful professor to the highly 
esteemed chair at the University College, Tendon, 
which Sir William Ramsay still adorns. It is true 
that at that time the great value of these works was 
imperfectly recognised, and I remember having an 
opportunity of pointing out to the authorities of the 
University College with great emphasis that wc had 
here to do with investigations carrying us consider- 
ably further than the determinations of the great 
physicist Regnault, who was then regarded as the 
lirst authority on the whole subject. 

At this point began the rapid succession of works 
which brought Ramsay to the scientific eminence 
\\ hich he still occupies. The measurements of surface 
icnsions up to the critical temperature led to the well- 
known law which allows us to determine molecul.ar 
woighls in liquids. An occasional lecture experiment, 
(luring which magnesium nitride was produced, sug- 
k"ested to him to cooperate with Lord Rayleigh in the 
solution of the problem proposed by the latter con- 
cerning the difference in density between nitrogen 
derived from the air and artificial nitrogen. 

By heating nitrogen from the air ^repeatedly with 
moiallic magnesium, he succeeded in producing a gas 
*hnt became ever denser, and turned out to be decidedly 
different from nitrogen itself. At the same time, Lord 
kavieigh solved' the problem of separating nitrogen 
a possible other gas by the repetition of an experi- 
devised by Cavendish a hundred years earlier, 
kuth these excellent investigators combined for joint 
co?iiinuation of this work, which led to the discovery 
of argon, the first type of a new class of elements. 

But when an clement of a new type had been found, 
kie periodic law immediately suggested the existence 
“I a number of other elements of the same type. Thus 
’’amsay succeeded in a short time in discovering the 
• lenient helium, belonging to the same group, in [ 
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certain rare minerals. An incidental occupation with 
a litre of liquid air, then first made in London by 
Hampson, led shortly afterwards to the discovery of 
three further elements of the same t3rpe — neon, kryp- 
ton, and xenon — which were separated from each other 
and described, using in many cases quite novel 
methods of determining their properties. Thus while 
other discoverers were satisfied with single new 
elements, Ramsay discovered a whole class of elemen- 
tary substances. 

Then when in 1896 Becquerel demonstrated during 
his stay in Paris his newly discovered dark rays of 
uranium from which later the discovery of radium 
resulted, Ramsay showed the keenest interest, and 
undertook in his own laboratory an investigation of 
the& phenomena. ^ 

This work led up to the greatest discovery made by 
our great investigator, the discovery of the real trans- 
mutation of one element into another. The gaseous 
emanation of radium, which at first had behaved as 
an entirely new body, showed after some time the lines 
of helium, and, finally, it was definitely proved -that 
radium in *its spontaneous decomposition produced 
helium in a perfectly regular way. If Ramsay had 
not come to know helium beforehand as his own 
child, so to speak, and if he had not, in the course 
of his work on rare gases, acquired the skill of work- 
ing with almost immeasurably small quantities of 
such subslances. he would probably not have succeeded 
in this capital discovery, which placed him among the 
very first chemical discoverers. 

Following upon this work, Sir William Ramsay 
originated a scries of other investigations, some of 
which are not yet finished, and cannot there- 
fore he dealt with in this place, more especially as he 
is still at an age at which wc may expect great and 
manifold achievements from him which preclude a 
final judgment upon his work. 

But it may be possible to describe the general type 
to which Sir William R.amsay belongs as a discoverer. 
It h.'is already been said that he undoubtedly belongs 
to the “romantic” type, working with an unusual 
speed of reaction, and marked by rapid and various 
productions. The marked peculiarity of this type of 
investigators, which enables them to train a great 
number of budding talents and to spur them^ extra- 
ordinary efforts, has been brilliantly brought out. Wc 
may regard the physico-chemical school of Sir William 
[Ramsay as the most important chemical school of his 
country for a large number of years. He has not 
been spared the fate of the “romantic” school, inas- 
much as he has on occasion made an error in his dic- 
coveries. When the unheard-of number of new 
lements derived from the air rattled down upon the 
astonished world of chemists, one of these elements, 
which had been given the name metargon, on account 
5f its similarity with argon, turned out to be carbon 
monoxide, which had entered the gases by an impurity 
n the phosphorus. This error did not do much 
damage, especially since, as Sir William Ramsay re- 
marks himself, there is always in such a case a large 
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number of good friends who hasten to point out and 
correct such inaccuracy. 

Here we have a life in which merit and good fortune 
have combined as they rarely do. No external difficul- 
ties have stood in the way of the straight-line develop- 
ment of the growing spirit, and the acknowledgments 
of his contemporaries have crowned his great merits j 
soon enough to give his life the benefit of such j 
stimulus. Thus he has come to be one of the great j 
international investigators, known wherever science is \ 
cultivated. If wc add that Sir William personally be- i 
longs to those unassuming and agreeable figures such 1 
as can only be found in the small circle of the front- 
rank men of science, and that his domestic fate, 
though not free from occasional cares, has given him ^ 
a niwC than average degree of contentment, we fkave j 
slated the conditions which lead us to expect that his 
sixtieth year of life, which he will shortly complete, 
will not by any means mark the close of an unusually 
rich and fruitful life’s work. 

Wilhelm Ostwald. 


covery of the remains and their distribution, and a 
discussion of the general features of .^gean civilisa- 
tion based upon them ; yet even in such a moot section 
as that on the chronology, we find he has been 
enabled to make use of data quite recently acquired. 
The same remark applies to the series of careful 
monographs on ancient Egypt which have been con- 
tributed by several specialists, and to that on Baby- 
lonia and Assyria, the greater part of which is from 
the pen of Prof. Sayce. We have mentioned these 
three articles in particular as dealing with depart^ ^ 
ments of archreology in which additions to our mate^m 
rial and information arc being constantly made. Yet, 
though they all occur within the earlier volumes, they 
represent the present state of our knowledp equallj 
with those in the final volunies of the work. ^ 
With such a wealth of material to choose from, it 
is difficult to do more than indicate some of the more 
important and striking features of the present edition. 

In the arrangement of the material we have noted y 
what appears to us an admirable innovation, the ^ 
greater weight and prominence given to the general 
article. On one hand this enables a writer to lend 


ARCHAiOLOr.Y IN THE ENCYCtOPJEDIA 
BRITANNICAr 

Collection of Articles {loose sheets) dealing with 
Ancient History and Archaeology, from the New 
(nth) Edition of the Encyclopaedia Britannica. 
(Cambridge University Press, n.d.) 

I N no department of knowledge has greater pro- 
gress been made during the last twenty years 
than in the realms of archaeology and ancient history. 
A glance at almost any volume of the new edition 
of the “ Encyclopa*dia Britannica ” will bring this 
fact forcibly home to anyone. By means of Che 
supplementary volumes, which were issued as an 
appendix to the tenth edition, it was attempted to 
summarise the course of such progress, and the 
resuti: was certainly a series of interesting mono- 
graphs by specialists, whose efforts were, however, 
largely controlled and cramped by the existence of 
articles on the same subjects in the earlier volumes, 
which were admittedly out of date. No such dis- 
advantage characterises the eleventh edition. In fact, 
this new edition establishes a record of its own by 
the simultaneous issue of the whole of its twenty- 
eight flumes. Thus the purchaser has not to w’ait 
for yeare for the work to be completed. On the con- 
trary, he obtains at once a marvellous summary of 
knowledge, every part of which has been subjected 
to a final revision by its author at the time of going 
to press. The amount of labour and organisation 
which must have been required to bring such a plan 
to a successful issue is little short of marvellous, and 
the editor has certainly reason to congratulate him- 
self on the achievement. 

His task must have been particularly arduous in 
keeping the archajological articles abreast of the most 
recent research. Yet in this section ' of the work, 
wherever we have tested it, he has not failed. Take, 
for instance, such an article as that on i^gean civilisa- 
tion in the first volume. Here we have an admirable 
summary by Mr. D. G. Hogarth of the gradual dis- 
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additional interest to his subject by treating it from 
a more personal and less encyclopaedic point of view. 
Such an article is Mr. C. H. Read’s, on archaeology, 
in which he has space, not only to summarise the 
headings of his subject, but also to discuss its value 
as a branch of science and the progress that has been 
made in its organised study. Thus, when dealing 
I with the primitive epochs in the history of man, we 
1 note Mr. Read’s timely warning to students of pre- 

* historic archaeology to use caution in their treatment 
of that much-debated problem as to whether traces of 
man have actually been found in deposits of the 

I Tertiary period. As Mr. Read points out, there is no 
I valid reason against the existence of Tertiary man, 
but the evidence in favour of the belief is not very 
convincing. For, on one hand, there is considt'r- 
I able doubt as to whether the deposits containing the 
' remains are without doubt of Tertiary times ; and, on 
the other, it is not certain whether the objects found 
show undoubted signs of human workmanship. On 
the latter point, a recurrent difficulty, and one which 
can never be entirely removed, is our ignorance of 
the precise methods of nature’s working. It is certain, 
that natural forces, such as glacial action, earth- 
quake, landslips, and the like, must crush and chip 
flints and bre^ up animal remains, grinding them 
and scratching them in masses of gravel or sand. 
It is almost impossible to separate the markings or 
crushing of flint and bone due to such natural agen- 
cies from others which may have been purposely made 
I by man to serve some useful end. Even the 
I feature which is commonly held to deterMne 
agency, the “bulb of percussion” (the lump or bulb 
on the face of a flint weapon at the end where tlic 
blew was delivered to detach it from the mass), is 
not conclusive evidence ; for recent investigations 
have shown that natural forces frequently produce a 
similar result. Mr. Read’s advice in deciding knoUy 
points of this character may be summarised : use 
. caution, and, where possible, obtain collateral evidence 

* of some kind. 
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Another much-debated question, which is also dis- 
cussed in the j^cncral article on archajology, concerns 
the apparent break of continuity in man’s history 
which occurs in Europe* at the end of the old Stone 
a£^e, or Palaeolithic period. Attempts have indeed been 
made to brid|?e this gap by means of a “ Mesolithic ** 
period; but the missing links do not occur, at any 
rate so far north as Britain. Here the last glimpse 
we get of Paheolithic man shows him living in a cold 
cUAiatc, hunting his prey and scratching his rude 
tlrawings on bone and rock, but with only a dawning 
knowledge of pottery; he sometimes shelters in caves, 
but generally camps in the open. His successor of 
the later Stone age is a very different person, living in 
a^Jiritain which is practically the same as we see it 
to-day. The severe arctic conditions, with their appro- 
priate fauna, consisting of mammoth, reindeer, &c., 
have entirely disappeared, and man himself has been 
changed by the introduction of new arts. Now 
♦ Xcolilhic man probably immigrated into northern and 
central Europe long after Pabeolithic man and his 
cliaracleristic fauna had disappeared. Where then did 
the earlier race go, and has it any modern representa- 
tives? It would be tempting to .accept Mr. Boyd Daw- 
kins’s theory that Palaiolithic man followed the rein- 
deer in its journey northward after the retreating 
glaciers, and that his modern representative is the 
Eskimo. But, as Mr. Read points out, the similari- 
ties in their culture may well be due to similar con- 
ditions of life, and are not convincing evidence of 
direct descent. Moreover, the skulls of the Eskimo 
do not resemble any of those of Palajolithic man 
hitherto found in the caves. In fact, we cannot yet 
aii'^wor this question, though if, as appears possible 
iroin recent discoveries in the south of France and in 
the Pyren(*es, the reindeer was there in existence, 
along with man, at a later period than that of the 
caves, it is possible that Pabeolithic man retreated 
southwards, and may have left no modern representa- 
tive of a racial character sufficiently marked for recog- 
nition. 

These two problems we have referred to, which are 
.Xuiuong those discussed under the heading of 
archjBology, will serve to illustrate the use made of 
the general article in this new edition of the “En- 
cyclopaedia,” in order to collect and discuss under one 
heading the more important aspects of a subject. 
Separate articles are, of course, still devoted to special 
points of interest, such as that on Hallstatt, to men- 
tion only one in this connection. In it Prof. Ridge- 
way gives a valuable account of the celebrated Celtic 
hnrial ground near Hallstatt, in Upper Austria, w’here 
^t has been assumed that the use of iron was first 
and afterwards spread thence southwards 
into^'aly, Greece, the ^Egcan, Egypt, and Asia, and 
1101 Ihwards and westwards in Europe. It is true that, 

I' die elsewhere in Europe and the i^gean the change 
^oin bronze weapons to iron is apparently sudden, 

^^^^Istatt iron is a^en gradually superseding bronze, 

1 "-t for ornament, B\en replacing fully the old bronze 
of weapon, and finally taking new forms of its 
f' A n. We niay here note that, with ^regard to the 
ler transition from stone to copper; a similarly 
>'' '<lual development has been npted by Proff Reisner 
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in Egypt at Naga-ed-DSr and other prehistoric 
Egyptian cemeteries. On the strength of these results 
Prof. Elliot Smith a few months ago advanced the 
theory that Egypt was the original home of metal, and 
that its use spread thence eastwards into Asia and 
northwards into Europe and the /Egean area. But 
there is no need to regard the “ Encyclopaedia,” which 
naturally can take no account of theories produced 
after its publication, as already out of date upon this 
point. • For, while Prof. Reisner appears to have made 
out his case for the independent development of copper 
in Egypt, it appears to the present writer that there is 
no need to assume that no other race hit upon the 
same idea. In fact, it may be that M. de Morgan 
and his colleagues will some day find in Persia a 
proto-Elamite equivalent of Naga-ed-D6r; and should 
this prove to be within easy reach of the tin supplies 
of Central Asia, it might also throw light upon dis- 
puted questions with regard to the transition from 
copper to bronze. 

We have laid some stress upon the two last-named 
articles, as they are among the very few that have 
been sent us which have any bearing, direct or in- 
direct, upon British archaeology. W’e should have 
liked to refer to articles on Dolmens, Stone-circles, and 
their possible connection with astronomical cere- 
monies, and other subjects particularly connected with 
early British archaeology, but the selection of articles 
sent us deals mostly with classical and Oriental sub- 
jects ; and these will serve very well to illustrate other 
aspects of the work. We h^ve already noted some 
characteristics of the general article in the new 
edition ; another advantage, to which we may 
also direct attention, is that, where a wide 

survey is to be taken of material extending 
over various periods, it makes a far more 

detailed treatment possible. This is especially the 
case in the general articles of composite authorship. 
The treatment of ceramics is an instance in point. 
Here we are first presented with a general study of 
the art of pottery, which, both in its treatment and 
illustration, is such as wc should look for in an 
encyclopaedia. It is lucid and informing, and serves 
as an admirable introduction to anyone desirous of 
beginning a study of the subject. Such is all that 
could reasonably be expected of any encyclopaedia. 
But the “ Encyclopaedia Britannica ” now gives us 
more. The reader, when he comes to the* biblio- 
graphy at the end of this introductory section, is now 
no longer obliged to go to some library fdt further 
information. The “Encyclopaedia” itself supplies it; 
for the introductory section is amplified by a scries 
of articles by specialists on the pottery of ancient Egypt 
and Western Asia, Greek, Etruscan, and Roman wares, 
and further sections on Persian, Syrian, Egyptian, 
and Turkish pottery. This article on ceramics is 
certainly one of the fullest archajological articles in 
the work, but it is quite typical of the rest. We 
clearly have l^re a deliberate policy on the part of 
the editor and his assistants to furnish the reader 
not only with th#dry bones of a skeleton, but with 
plenty of material to fill them out at will. 

Another feature that has struck us during a careful 
study of the articles dealing with ancient history 
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and archieology is the system of cross-refer- 
ences which has be(Mi adopted throughout. One 
obvious gain has naturally been to avoid repe- 
tition and inconsistency; but a further ad- 
vantage consists in the fact that the reader is enabled 
to follow up various subsidiary lines of study in cog- 
nate articles treating the subj'ect in greater detail or 
from a different aspect. We have already referred to 
the article on /Egean civilisation ; the reader, if he 
so desires, may find further information in other im- 
portant articles on Crete, Mycenae, and the Troad; 
while the products of /Egean art are treated under 
the more technical articles. By such a system of 
cross-reference the value of the “ Encyclopaedia,** not 
only as a work of reference, but also as a subject 
for detailed study, is vastly increased. 

There is one point on v^hich we have not touched, 
but which perhaj)s distinguishes more than any other 
this edition of Iht* “ Eiicyclopaidia ’* from its prede- 
cessors- the number and beauty of the illustrations. 
Many of the old line blocks and wood engravings have 
naturally still great value, and where they have not 
been rendered obsolete or out of date, they have been 
retained; but they are supplemented by a wonderful 
series of half-tone plates, arranged clearly on both 
sides of the paper in order to save space, and con- 
taining, in some cases, as many as twelve or sixteen 
separate blocks io the page. For beauty of half-ton<- 
dlustration it would I)e hard to beat the series of 
plates to the article on Greek art, while those to the 
article on gems, with their admirably clear classifical 
tion, show what modern scientific illustration can 
achieve. 

In the short account wo have given of a single 
aspect of this great work, we have not attempted to 
criticise any article in detail, though in the course of 
our reading we have noted one or two slips. To 
select them for special mention from a work of such 
magnitude would be unfair, as it would tend to create 
a wrong impression. That so high a standard of 
accuracy should have been achieved is an eloquent 
teslun./ny to the devotion of the editor, and of the 
distinguished band of specialists whcim he numbers 
among his contributors. j 

THE DATA OF PHYSICAL CHEMISTRY. I 
Phyuco-Chemiaa Tables, for the. Use of Analysts. ‘ 
Physicists, Chemical Manufacturers, and Scientific 
Chenmts. Hy John CastclI-Evans. Vol ii 
Physical and Analytical Chemistry. Pp. xiv + 
S49--'2.1.v (f-ondon: C. Griflin and Co., Ltd. 

19 1 1.) Price ^^6.v. net. 

'X’HE soTOiid and condudinji volume of Mr. Castoll- 
" '"'■rk on physico-ehcniical con.st.nnls is a 
ver.tahle momMn. nl to the industry and persevemnee 
of the .(iilhor who unhappily has not lived to reap 
Ihc .eward of Ins iahours. The user of the tables 
m.ay well he appalled at liie magnitvde of the task 
undeit.iken hy a single compiler to bring out two 
volumes eovering in detail tlie .whole domain of 
physK-al cheipistry and lunning in all to more than 
twelve hundred pages. 

lo review such a work adequately is almost impos- 
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sible without keeping the book in hand for a longer 
time than is desirable. The reviewer’s criticisms must 
therefore be taken as indicative of the directions in 
which a future edition might be improved, rather 
than .'IS the results of a detailed examination ; it should 
also be noted that in the circumstances the reviewer 
has refrained from raising debatable questions. 

The distinguishing feature of the book is un- 
doubtedly the very large amount of labour put into 
the calculation of the numerous tables, a great number 
of which are quite new and contain data only obtain- 
able elsewhere from many scattered sources. For 
example, the collection of data on viscosities and on 
densities of liquids and their variation with tem/^j'r'i- 
turc arc most useful and complete. To the analW!«al 
chemist and assayer the two hundred pages of tables 
for shortening analytical computations, for the com- 
p.irison of volume and weight percentages, and for 
the conversion of the various systems of units employed 
in such estimations, will be very valuable. ^ 

In the compilation of this second volume of tables 
even to a greater extent than in the first, the author 
seems lo have allowed his extraordinary desire for 
liigh numerical accuracy to lead him to give the 
values of constant in many cases to far more figures 
than can possibly h.nve any significance.^ 

As a sample physical measurement of tlie highest 
class under the best possible conditions may he con- 
sidereil the comparison of two similar platinum- 
iridium kilograms with all the refinements of a trans- 
position b.ilance, a “ complete ” set of weighings, and 
the utmost precautions. Under th(‘sc conditions tin.* 
thous.indths of a milligram may be said to havt* 
some significance. Similarly in length nie.nsuremenls 
the difference in length between two similar standrir’ 
metres of the highest class may be determined to a 
few hundredths of a micron, and the height of a 
metre column of mercury to a few thousandths of a 
millimetre. 'I'he last, significant figure in the Ihrte 
cases is i/io®, i/io®, and i/io® of the whole resjno 
tively. These are the most favourable cases, but it 
.seems unlikely that even with the best of methods an 
interval of temperature can be measured with greater^ 
precision than about one part in a hundred thoiisan*;. 
Besides, if instead of the m.ass or length chosen in 
the examples an odd multiple of a fundaincni.vl 
standard be t.aken, the precision attainable may be only 
one-tenth of that given or even less. 

But Mr. Castell-Evans gives many instances id 
eleven and some even of fourteen significant figure.s 
among his constants and conversion factors, whonas 
for the purpose of avoiding mere errors o*f computa- 
tion the retention of one, or at most two, additional 
pl.accs beyond the usual limits w '^ild have been fjjnplv 
sufficient. '' ^ 

While dealing with this question, it may bt^ i'- 
marked that a physicist familiar with the modern pja- 
cision measurements of physics, but whose mcidal 
estimate of the kind of accuracy now attainable ia 
chemical work was obtained only from Mr. Castt H- 

i The writer is informeil ihat this retention of an unusually large nuu' 
of figures was not Que, as might have been suppo.sed, to the use of a ‘ ' 
laling machine whereby the extra digits were obtained without l 
serious increase of labour, but that the numerical work was perforined l>y '* 
author without the aid of any machine. 
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Evans’s volume, would be very much astonished to be 
told that probably no single atomic weight is known 
to o’oi per cent., and that comparatively few are 
certain to one part in a thousand. Indeed, it may 
almost be asserted that there is just as much a pre- 
vailing “ fashion ” in atomic weights as in that of 
\\('aring apparel. In view of the fact that laboratory 
chemistry may be said to have had a start of nearly 
a century upon laboratory physics, this great dis- 
crepancy in the precision attainable in the two sciences 
not easy to explain, the difference being the more 
remarkable when the relative numbers of workers in 
the two fields are taken into account. 

Possibly after all the theorising to the contrary the 
t^uc cause may be found to be that all the atoms of 
a so-called elementary substance have not exactly the 
same weight. " ' ^ J. A. Harkkr. 


PRACTICAL ASTRONOMY. 

Text-hook on Practical Astronomy. By Prof. G. L. 
llosmor. Pp. ix + 205. (New York: John Wiley 
and Sons; London: Chapman and Hall, Ltd.; 
lOTo.) Price 85. 6d. net. 

I '' HOSE who have used Prof. Hosmer’s previous 
work, “Azimuth,” will remember that one of 
ils most pleasing foalures is the unconscious display 
of I ho author’s intimalo acquaintance with the prac- 
tical side of surveying and of teaching. The same 
pleasing feature is just as much a characteristic of 
the pn'sont work. One feels that there is but little 
of th(* suhjf'ct that the author has not practised until 
the ojx'rations are almost part of a second nature, 
yet in this work he does not lose sight of the fact 
that the student is a beginner and needs telling that 
tlie sun-glass is not usually placed over the object- 
kdass. 

I'he order of treatment is the conventional one; 
the method of treating the subject is Prof. Hosmer’s. 
In the early chapters he explains, with numerous 
simple diagrams, the real and apparent motions of 
thf* celestial sphere, gives a number of definitions, 
^ and then describes the common .systems of coordinates, 
Iheir interrelations, and the methods of converting 
^luan titles from one to the other. 

I he anomalies of our unscientific mixture of 
times ” are elucidated in the next chapter, and the 
1‘hident is .shown by example how to obtain any one, 
knowing either of the others. In chapter vi. the 
American ephemeris is explained, but much of the 
ni-dter would apply equally to the contents of our 
‘ mitical Almanac; the method of interpolation to get 
"“<Tniediate ephemeris values is simple, but Prof, 
recognises that it is not so simple — to the 
— as to need no explanation. After consider- 
ing the figure of the earth and the corrections it 
i^i nders necessary, the author proceeds to a chapter 
instruments, where, after dealing with the 
engineer’s transit, the sextant and the chrono- 
nifder, he gives a brief and simple account of the 
^^nJth telescope and concludes with a characteristic 
Ii suggestions on observ- 

, the hint as to the making of a permanent mark 
'‘Hving the focus on a frequently used surveyor’s 
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transit telescope illustrates how simple the author has 
made it for a beginner to “go right.” 

; In the sub.sequent main chapters on the determina- 
j tion of latitude, time, longitude, and azimuth, we do 
not detect any novel methods, but wc do recognise 
the simple concispnoss of the instructions. By the 
use of smaller print the matter for a longer ^advanced) 
course is difFcrentiated from the simpler matter which 
would form a good first, or short, course — a hint that 
is valuable from such an experienced instruclor. The 
formula; employed are all numbered, .so that in the 
case of transformations, or derivations, the student 
can readily refer back to his primary form. 

The concluding chapter, on nautical astronomy, is 
chiefly notable for its excellently clear statement of 
Sumner’s method illustrated by one or two useful 
diagrams. In an appendix the general question of 
tides is discussed briefly from the point of view of 
“level,” and a number of useful tables of various 
astronomical quantities are given. The diagrams 
throughout are numerous, clear, and readily com- 
prehensible. 

THE MENACE OF THE HOUSE-FLY. 

The House-fly— Disease Carrier: an Account of its 
Dangerous Activities and of the Means of Destroy- 
ing it. By Dr. L. O. Howard. Pp. xix ^312. 
(New York: Frederick A. Stokes Co., 1911.) Price 
1.60 dollars net. 

A lthough house-flies are universally admitted 
to be a nuisance of a peculiarly exasperating 
kind, it was not until almost witbin the last decade 
that even physicians, with a few isolated exceptions, 
began to realise the possible dangers lurking in the 
pre.sence of the most familiar and probably most 
widely distributed of all insects. The Spanish- 
Amcrican war of thirteen odd years ago did something 
to direct attention to the importance of the house-fly 
as a carrier of enteric fever in military standing 
camps, and the lesson then borne in upon the medical 
officers of the United States Army was enforced only too 
well a few years later by our own experiences in South 
Africa. It is now agreed by those best qualified to 
judge that the house-fly can convey the causative 
agents of cholera and enteric fever, and in outbreaks 
of thp.se diseases often plays no inconsiderable part as 
a disseminator. Whether or not it acts as a carrier 
of infantile diarrhoea, which during the summer 
months frequently causes great mortality among 
young children, is not yet conclusively established; but 
that it is capable of carrying tubercle bacilli is certain, 
and tuberculosis and the other diseases mentioned do 
not exhaust the list of what are at least potential 
dangers connected with the house-fly. 

In the so-called “residential” quarters of cities, in 
countries such as our own, the house-fly has now- 
adays not much opportunity of becoming contamipated 
with disease-causing organisms, but, as has been 
shown by Prof. Newstead in Liverpool, and in Wash- 
ington by the author of the volume before us, it is 
unfortunately otherwise in the dwellings of the poor. 

In villages and old-fashioned farmhouses, where sani- 
tary arrangements are too often painfully primitive. 
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ffiven a sin|?le case of enteric fever, the habits of the 
house-fly may easily cause an outbreak of the disease, 
which may have far-reaching consequences. As a 
potential disease-disseminator, at any rate, no other 
British insect is of anything like the same importance 
as the common house-fly; yet by th^British public its 
potentialiti* are but dimly realised, if at all. 

In the volume under review, which “is not in- 
tended to be a scientific monograph,** Dr. L. O. 
Howard, a well-known authority, provides a con- 
venient and altogether admirable summary of existing 
knowledge concerning the subjects mentioned in the 
title. The book is well arranged, simply yet forcibly 
written, excellently illustrated, and provided with a 
very complete “bibliographical list,** while the results 
obtained by other workers down to the date of publica- 
tion are duly noted in the text. With regard to the range 
of flight of house-flies — a subject of. ». great practical 
importance — it may be mentioned that the observations 
of Copeman, Howlctt, and Merriman, showing that 
the insects are capable of flying to a distance of more 
than 1400 yards, were published too late for inclu- 
sion. Only two comments seem necessary by way of 
criticism; in a subsequent edition, which wc hope will 
be called for. Dr. Howard should correct the unfor- 
tunate slip on p. 18, where it is stated that the house- 
fly’s eggs vary in length “ from one-sixth of an inch 
to a little longer** (the real length being one milli- 
metre or a little less), and should on no account omit 
to provide an index. If a hackneyed phrase may be 
pardoned, “The House-fly — Disease Carrier** “sup- 
plies a want,** and a copy of it should not only find 
a place on the shelves of every medical officer of 
health and borough surveyor in the British Islands, 
but should also be included in every public librarv. 

E. E. A. 

MAN AND BEAST IN EASTERN AFRICA. 
Man and Beast in Eastern Ethiopia: from Observa- 
tions made in British East Africa, Uganda, and the 
Sudan, By J. Bland-Sutton. Pp. xii + 419, with 
204 engravings on wood. (London : Macmillan 
and Co., Ltd., 1911.) Price 125. net. > 

T his work has been prepared with considerable 
care, and the reviewer has no desire to be 
captious ; but he feels bound to say that there is little 
in it which strikes him as being due to 
really original observations on the part of the 
author; nor are the illustrations (all of them wood- 
cuts) particularly novel, or, in the case of beasts and 
birds, invariably accurate. They do not possess the 
truth of photographs taken direct from nature. More- 
over, in regard to these illustrations, many are from 
photographs or drawings in other books; and even 
when the «;our('<‘ of the original is mentioned (this is 
not always done), one asks oneself why they should 
be reproduced, since the original work is easily 
access ble in libraries. 

In liK'(.* Tn.'jnncr, the text of the book is almost 
enlir<*K made up by extracts or paraphrases from the 
published books or reports of H. M. Stanley, Joseph 
Thomson, F. EJton, Speke, F. C. Selous, H.'Il. John- 
ston, Newton Parker, J. F. Cunningham, various 
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members of the Church Missionary Society, C. W» 
Hobley, R. J. Stordy, Mr. and Mrs. Hinde, W. S. 
Routledge, L. von Hohnel, A. H. Neumann, F. J. 
Jackson, Drake-Brockman, J. E. S. Moore, Donald- 
son Smith, and others, whom it would be tedious to 
enumerate. As an example of inappositeness the 
author has put in a drawing of Cohus ellipsiprymnus, 
the South African waterbuck; but he is obliged to 
explain that it is absent from the districts he is 
describing, where the form of waterbuck is Cobus 
defassa. The African lung-fish (Protopterus) is de- 
scribed as the Lepidosiren (the Lepidosiren being the 
representative of this order which is found in the 
waters of the Amazon and its tributaries in South 
America; the figures in the text, of course, are thos^ 
of Protopterus). V 

These criticisms do noPimply that the book is not 
an exceedingly interesting one for persons who are 
unacquainted with the natives, beasts, birds, and 
reptiles of eastern equatorial Africa. To those who 
desire a superficial acquaintance with this remarkable 
fauna it will certainly be of use, but to be perfectly 
fair, it must be taken as the summary of other people’s 
work and other people’s observations, and cannot be 
described, as it is on the title-page, a# being based on 
observations made by the author, though undoubtedly 
the author’s own journeys have taught him to appre- 
ciate the interest and the accuracy of the works pub- 
lished by his many predecessors. 

H. H. Johnston. 

OUR BOOK SHELF, 

(1) A Compendium of Aviation and Aerostation: 
Balloons, Dirigibles, and Flying-machines, By 
Lieut. -Colonel H. Hoernes. With a preface by 
J. H. Ledeboer. Pp. xi+179. (London: Charles 
Griffin and Co., Ltd., 1911.) Price 2s. 6d, net. 

(2) The Helicopter Flying-machine: an Account of 

Previous Experiments, including an Analysis of the 
Author's Turbine Machine, By J. Robertson 
Porter. Pp. vni + So. (London: Aeronautics 

Office, 191T.) Price 35. 6d, net, 

(i) Lieut.-Colonel H. Hoernes has, under the title 
given above, produced a very readable popular hand- 
book, and its low price and handy size should find it 
a ready market. Its chief value is as an historical 
record, the section dealing with dirigibles being par- 
ticularly useful and giving a mass of important in- 
formation in a small space. As may be expected from 
one whose name is well known as an authority on 
lifting-screws, the author declares emphatically for 
the helicopter as the machine of the future, and 
says : “ In my opinion at least, the lifting-screw 
machine, or helicopter, forms an advance on every 
other type of flying-machine.** The reasons for this 
statement are given as its capabilities for vertical 
j rise, its lightness, strength, and ease in landing, its 
safety, trustworthiness, and ease in control. i 
(2) On the other hand, in “The Helicopter Flyin/^- 
machine,’* Mr. J. R. Porter, who has devoted many 
years to the study of the subject, rejects the helicopter 
proper for what he terms a “ turbine machine.** Tlu' 
propellers in this apparatus are designed to produce 
a horizontal and radial current of "air, which is 
diverted downwards by means of curved annular sur- 
faces, with the result that an upward reaction 
produced. It is his opinion that a helicopter proper 
“ has less stability than the aeroplane, that the matt<‘r 
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of control brings a greater responsiblity on the pilot, 
and in case of the engine stopping the machine has 
no means of gliding safely to earth.” Mr. Porter 
deserves great credit for the clear and concise way 
he has analysed the most im]j^rtaht experiments with 
lifting-screws, and his book, which at present stands 
as the only English work on the subject, should find 
a place in every student’s library. 

'ft 

Secrets oj the Hills, and How Ronald Read Them. 
By Sterling Craig. Pp. 320. (London : George 
G. Harrap and Co., n.d.) Price 3s. 6d. net. 

Very early in the nineteenth century, the Rev. Isaac 
Taylor showed how a certain James and his father, 
Mr. Thompson, visited a series of British mines and 
compared them sagaciously with those of other lands. 
The little book, called “The Mine,” in which the 
fjiclactic Thompson and the preternaturally patient 
James were made to record their impressions, ran 
through three editions by 1831. At that date the 
Wicklow nugget of 22 ounces was the largest mass 
of native gold on record, while the mineral zircon 
was regarded as beyond the reach of an ambitious 
> collector, . Mr. Craig now comes forward with a 
similar book, published bravely in the twentieth- 
century manner in a very excellent type, and beauti- 
fully illustrated by photographs in place of the roman- 
tic old copper plates. Of course, when we were boys 
wc loved Taylor’s “Train of Mules bearing Copper 
Ore ” in Cornwall, and the tufted Indians “ Diamond 
washing at Golconda ” ; and our successors may 
equally delight in the realistic pictures of “Holing 
the Coal ” (p. 202) and of the fossil bones at Pikermi 
(p. 306), which arc so well provided by Mr. Craig. 
Mr.' Craig’s boy, Ronald, goes to stay with a well- 
informed doctor in the Leadhills, and receives even 
more instruction, in return for his judicious questions, 
than did the late lamented James. 

Dr. Thomson — the name is, of course, a pure 
coincidence — kee|^s himself well abreast of geological 
litoraturc, though we may not agree with him about 
ihe entirely mythical crystallised sea-sand so neatly 
ligured on p. 30. His lucid but lengthy manner . of 
discourse has proved contagious in the district, and is 
successfully imitated by Jim, a working miner, • and 
l\v Mr. Holloway, of Dollar. But boy readers, to 
whom all this is new, will probably not regard such 
friends as tiresome. It is quite incorrect to think that 
young minds have no thirst for information, and even 
the adventurous will enjoy the graphic account of 
Ronald’s work in a lead-mine underground. Mountain- 
building and river-erosion are described with the aid 
of sections, and the line-drawings in the book are for 
the most part as effective as the photographs. There 
are a few misprints, as “ Unita ” for “ Uinta,” and 
“Cornish” for “Coruisk,” and some rather definite 
statements on matters that are a good deal in dispute. 
Rut the 320 pages contain a large range of informa- 
tion, and it is interesting to find that the Thomp- 
'^onian (or Thomsonian) manner is still so much in 
favour. G. A. J. C. 

i Laboratory TexUbook of Embryology, By Prof. 

S. Minot. Second edition, revised. Pn. xii + 
4 *. (London : J. and A. Churchill, 19 ii.) Price 
1 6s. net. 

Laboratory text-books are apt to be limited in their 
due, no doubt, to the fact that the teaching in 
different laboratories is never identical. Their 
’^•^0 will be the more extensive as the illustrations and 
genera! in application. 

The illustrations in this work are well executed, 
'<od in the new edition their number has been in- 
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creased from 218 to 262. They are mainly, taken from 
special sections and figures, but the sections and 
figures have been well selected as typical. Their value 
is much enhanced by the fact that they are faithfully 
drawn, and give, as much as is possible in black and 
white, the appearance of sections as seen under the 
microscope ; too diagrammatic a section is ^apt to mis- 
lead a student. The reconstructions illustrated arc 
valuable aids in giving a student a general idea of the 
anatomy of the embryo; they also help by showing 
where the sections illustrated are cut. 

Besides additions to the illustrations, Prof. Minot 
has in this second edition entirely recast several 
chapters so as to make the study of development 
chronological throughout. The text is chiefly descrip- 
tive of the sections and figures, but short comparisons 
are drawn between the various stages. The intro- 
ductory chapter deals with too much in too short a 
space to be of any real use. Heredity, for instance, 
when treated in a page leads one to believe that 
Darwin’s theory of “Pangenesis” is the only theory 
worthy of consideration. Again, Prof. Minot’s classi- 
fication of glands, when proposed so shortly, is liable 
to confuse. 

As in the old edition, the pig is the basis of study, 
since in America pig embryos above the length of 
6 mm. can readily be obtained from abattoirs. For 
the early stages the rabbit is used. Human embry- 
ology is treated at some length, well-known figures 
being used for the purposes of illustration. The 
chicken is only allowed forty-four pages out of a total 
of 402, so that the work treats almost entirely of 
mammalian anatomy. 

The practical directions at the end of the book 
supply the details of formulae and give methods for 
staining and reconstruction. 

Photograms of the Year iqii-igiz. Edited by H. 

Snowden Ward. Pp. 154. (London : George 

Routlcdge and Sons, Ltd. ; Dawbarn and Ward, 

Lid. ; New York : Tennant and Ward ; Mel- 
bourne : Kodak (Australasia), Ltd. ; Toronto : The 

Mus.son Book Co., Ltd., n.d.) Price 2s. 6d. net. 
This annual deals chiefly with descriptions and criti- 
cisms of the “ pictorial ” photographs exhibited in the 
various exhibitions, and brief summaries of the state 
of pictorial photography in other countries. Mr. 
Rolwrt Demachy speaks for France, and concludes 
that there is sounder work going on there. South 
African progn;ss is recorded by Mr. George E. Whit- 
ing, and he deplores the ending of the Journal of Photo- 
graphy published there, but rejoices at the formation 
of two new societies. The work in Germany is taken 
in hand by Mr. F. Matthies-Masuren, while Mr. 
Walter Burke’s remarks are devoted to Australia. 
The main portion of the book is, however, from the 
pen of the editor, who, as was announced in Nature 
of December 14, died early in that month in New 
York. Mr. Snowden Ward’s contribution consists in 
the main in describing the special features of the very 
large collection of the works exhibited at various 
places during the past year, and this will be found 
very useful to those who take up this, the pictorial, 
side of photography. 

The book, as usual, is profusely illustrated, and the 
fact that many of the pictures have not been seen in 
this country before adds a special feature to them. 
There is no doubt that pains have not been spared 
to reproduce well the pictures contained in the volume, 
but there are some, notably that entitled “When all 
the snowy hill and the bare trees are still,” which 
seemed scarcely worth the trouble taken. Many 
readers will find in the book much that is both amus- 
ing and useful. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part 0/ Nature. 
So notice is taken of anonymous communications.] 

The Weather of xgiz. 

I HAVE received the subjoined letters from Dr. Schmauss 
at .Munich, which may bo of interest to your loaders. In 
England in December' 1911, the temperatures up to 8 kni. 
were decidedly below the mean. This is nearly always the 
cast in stormv weather. 

In the following table the correlation between the general 
drift of the atmosphere and the temperature is slmwn. 

N denotes the north component of the drift of the 
balloon, the positive direction being the north. 

E, the drift to the east. 

T„, the surface teniperaliin*. 

Tj, the temperaturo at a height of 4 km. 

T„, the temperature at a height of 8 km. 

the height of the coii’ mencenient of the isothermal 
column. 

The observations in I’higland were taken during the 
four years igo8 to 1911 on some eighty different days. 
Owing to the practice of tho International Commission of 
nearly always fixing the week for daily ascents in the 
summer, the preponderanee of the observations lies in the 
summer. Since observations made at neighbouring 
stations on the same day cannot be considered independent, 
and since large groups of observations are concentrated 
into particular weeks, during some of which unusual con- 
ditions prevailed, the probable errors are really far larger 
th;m the numoer of observations would indicate. 


Correlation Coefficients. 
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It will be .seen that the only correlation coefficients large 
enough to be signifieanl are those showing the connection 
between the height of the isothermal and the temperatures. 

Dr. Shaw’s hopf.*, expressed in your issue of December 
2T, 1911, seems to be fulfilled, for were there any close and 
systematic connection between the temperatures and the 
direction of the air currents, or betsyeen the latter and the 
height of the isoth(.Tmal, it could scarcely fail to appear in 
the figures. Ihe small values of the coefficients (0-31, with 
a probable error of o-i, even if \ve treat all the observa- 
tions as independ' nt, is the largest) and thf? want of agree- 
ment between the different groups both lead to the 
conclusion that there is no connection, or at the b<jst a 
very slight one. 

Thf; connection between tho height of the Lsothermal and 
the tf'mperatin-: of the air below down to 4 km., and 
perhaps . vf-n to the surface, is very plainly shown, and 
makes 111'- I gril my somewhat rash statement that the 
surface t' mpi r atur*- w.is nifjre dependent upon the direction 
of the viiul limn iij)on an\ thing else. 

Ihe neg.iJive value of -o-i6 between T„ and N is 
certainly cui lo.-.s, and the sign would probablv be reversed 
if there Wf-n- some hundreds of observations instead of 
forty-six ; but the drift of the balloon is not necessarily 
ihe same as the direction of the surface wind, although, as 
a general rule, 'especially when the wind is strong, the 
two agree fairly well. 'Ihf; negative sign indicates that a 
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south wind is colder than a north, and must be taken a.s a 
warning not to .ascribe any significance to small correlation 
coefficients. W. II. DiNES. 

December 30, 1911. 

Kgl. buyer, mftfiorologische Centralstation, 

Munchen, den ii Dezember, 1911. 

Es wird .Sie im Anschlu.ssc an Ihre Mitteilung in 
Nature 88 .S. 175 interessicrcMi zu hbren, dass un.sere 
September-fahrten \iber Munchen nahezu die gleichen 
Verhaltni.sse aufweiscn wie Ihrc britischen Aufstiege. 

Ks war die Tc'inperaturabweichung vom Mittel : — 

516 I 2 3 4 5 6 7 8 .9 X3 km. 

-f-2 9 + 4’3 f 5‘7 + 4 ‘ 4 -i 4 ‘ 3 + 3 ' 4 + 2 ‘ 3 -|-a* 3 + 2 * 2 -h 2‘4 + '*“" '^4 " ”*>'9 

Munchen, den 27 Dezember, 1911. 

Audi noch die Dezemberaufstiege haben einc ahnliche 
Abwcichung fiber Mfinchen ergeben. Es wurden die Werb- 
dcr drei Dezemberaufstiege gemittclt und die Abweich,- 
ungen vom Mittel gebildct. 

Es war diesclbc : — 

Inx23456789 ioTi km. 

+ 3*7 d'S'S 1 - 5 *“ + 4*0 + 4 ’o +6*8 + 5'7 + 3 *i “O'x “ 3’.1 

Dcr grosse Wiimievorrat der Atmo.sphare in diesem 
Herbste ist darin deutlich ausgesprochen. 

A. Schmauss. 

Sir Edw.\rd Fry has asked (N.viurf., December 21, 
1911, p. 244) whether the unusually warm weather that 
prevailed in Western Europe last summer (jxteiidcd ovi r 
the whole earth. It is possible to answer in the negfitivv 
so far as Egypt is concerned, for Ihfi temperature here was 
below’ average from Juno to September. Indeed, on .some 
days London had a higher maximum than (kniro, e.g. 
August 9, Greenwich 100^, Cairo 93°. The result was a 
retardation of thf* cotton harvest by some twenty days at 
the first picking. 

As regards thf? cause of the cooler weather, there is a 
, certain amount of evidence that the amount of solar radia- 
I tion reaching the lowest stratum of the atmosphere he if 
I was lesr> than U'^ual, if any faith is to be [ilaced in (lie 
! indications of the black-bulb thermometer in vacuo. Thi^ 

I phenomenon, ol cours«.‘, may be due oither to dimini.sh< (i 
i .solar activity or to locally increased absorption in the iipp* r 
strata, or to a combination of both. In any case, 
j Edward Fry’s original query brings us face to facf? wltli 
I what is probably the ultimate question in meteorology -- 
given unit incrcasf? of solar radiation, calculate the fflcii- 
al the earth’s surface. The solution will not be identit il 
for all parts of the (‘arth, and so a small and tempor.'iry 
diminution of radiation may at one place caiisr* increase d 
temperature, while at another the reverse is the rase. 

j. I. Craig. 

Giza, Egypt, December 31, 1911. 

English V. Continental Microscope Stands. 

Referring to the interesting article on the merits of 
I English versus Continental Microscope Stands in Natuki 
i of December 21, 19 ii, I notice that whilst reasons ai 
; given on both sides lor the distinctive peculiarities of ibf 
I respective models, and a general suggestion is made as <*' 
how the present well-recognised types have come aboiu 
curiously enough, no reference hias been made to wl'. i 
seems to me to be the real origin of the most importan 
differences between the two types — I refer, of .course, to 
the .substage arrangements .as a whole. Why is it that 
the English model provides for the exact centring, 
frequently for fine adjustment focussing of the 
optical systi'in, whilst the Continental model 
Why is it that the Continental models, on the other 
provide rackwork mechanism for moving the 
diaphragm of Ihe condf'nser out of centre, with means for^ 
rotating thi.s whole arrangfjment — a feature absent in tl’‘‘ 
English model ? 

Tlu*sc things are clearly the outcome of the differ' ‘at 
theories w'hich prevailed at one time in England 
Germany on the question of microscope illumination. 
the Contin».*nt, it must be remembered, the general recogni- 
tion of the utility of substage condensers dates from tlv’ 
time when Abbe worked out his epoch-making theory 0 
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the microscope image. But, fruitful as that theory immr- 
diately was in so. many respects, it led Abbe in the first 
instance, as we now know, to undervalue the importance 
of the substage illumination in certain aspects, for which 
statement the fact that only a chromatic form of condenser 
was originally supplied is suflicient evidence. Further, as 
well known from the controversies at the time, it led 
Abbe at first to favour a narrow cone of light from the 
riubstage condenser. Thus the latter became merely a tool 
by which the object might be studied by means of a beam 
or pencil of light impinging, on it at various degrees of 
obliquity and in different aziAuths. 

The Continental substage was designed for this purpose; 
indeed, it has been explicitly stated by Prof. H. Ambronn * 
{Zeitschrift fiir WissensckaftHche Mikroskopie^ January, 
11)05) construction of the illuminating apparatus 

named after Abbe, and of which the arrangements con- 
nected with the diaphragm carrier constitute the chief 
novelty, was really only designed by its originator for the 
irrting of objectives and for experiments on the effects of 
dhTraction. 

Strange to say, although it is a long time since the 
utility of .'ichromatic condensers and wide illuminating cones 
for general microscopic observations has been recognised 
on the Coni infill , most Continental makers :,till cling to the 
old form of substage construction, preferring to modify 
^ oiIk'i- arrangemfmts to adapt them to this construction 
' rather than change their rnoded. 

In Fnglaiid, substage illuminators were in gt*ncral use 
long before this was the case on the Continent; originally 
ilicy were looked upon- as the name “ condenser ” implies 
simply as a means of concentrating light on the object ; 
but at the time when Abbe brought out his theory of 
mil roscopic images, the value of precise centring arrangc- 
iiii nts ft)r the condenser and the use of wide-angled cones 
of light had been so well recognised by Nelson and others 
rhul the new theory did not induce English microscopists 
.0 n cfde fiom their previous experience in those respects. 
Ou the contrary, it led in this country to a campaign on 
behalf of the wide-angled cone of light from the condenser, 
and the mechanically moveable iris diaphragm was not 
adopted by English m.akers. 'I'he simpler metluxl of the 
shallow carrier above the iris diaphragm, into which stops 
for dark-ground illumination, for oblique illumination, or 
various slops for experimental purposes could be. dropped, 
wns found to render all the service necessary. Hence the 
gi neral lines on which the construction of the present-day 
I'liglish substage arrangements have developed. 

Tliose who have worked with both forms will be in 
little doubt as to which is the more convenient. 

JiLJUS Rtieinberg. 

London, December 30, iqn. 

The Photography of Ha during Solar Eclipses. 

^ With regard to Mr. Butler’s letter on this subject 
(Naturk, voI. Ixxxviii., No. 2199, p. 244), I may saj that 
I was unaw’are that Ha had been photographed in the 
*“ flash ” sp(a!trum in former total solar eclipses. As 1 
have also been, so far, unsuccessful in my search in the 
pn lim inary reports of the eclipse observers of 1893 and 
in the Proceedings and in the Philosophical Trans- 
a« tion.>5 of the Royal Society, in finding any specific men- 
ii‘Mi of Ho, would Mr. Butler kindly supply the needed 
" renres? 1 may ad ^ that in the photograph taken by 
l ather Pigot under n^^direction in the last eclipse, H 
floc.s not appear as an isolated arc, such as might be 
I'-'orded on an isochromatic plate, but as the strongest 
hyiaession ‘crossing a continuous band which extends from 
well into the ultra-violet. A modification of my 
statement in this sense might meet Mr. Butler’s 

A. L. C70RT1E. 

In reply to Father Cortic’s note, I give the detailed 
‘I h rent es he requires, abstracted from the papers meii- 
tuMied in my previous letter : — 

•0 Total Eclipse of the S«n, April 16, 1S93. 

Phil. Trans., A, 187, pp. 551-618, 1896. 

^ f /de also Journal of the Quekett Microscopical Club, 19115, pp. 157-8, 
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P- 574. -^On negative 17 the image of Ha was obtained 
even at mid-eclipse, although the plates were not specially 
sensitive to red. 

P. 617. — The line Ha is indexed in the table of chromo- 
spheric lines as having been recorded on three photographs, 
Nos. 17, 18, 19. On No. 19 it is given as intensity (3) 
on a scale of 10, which is quite remarkable considering 
that the plate employed was not specially red-sensitive 

(2) Total Eclipse of the January 22, lE/ 

Phil. Trans., A, 197, pp. 151-227, 1901. 

P. 199. — The line was so prominent that it was utilised 
for wave-length determinations. 

“ For the purposes of reduction the spectrum has been 
divided into two parts, one (‘Xtending from Ha in the red 
to X 3900 in the violet. . . 

P. 226. — In the table of chromosphiiric lines determined 
from photographs, the line Ha is given as intensity (5) on 
a scale of 10. 'I'he plates on this occasion were isochro- 
matic, but still not specially red-sensitive, and the greater 
relative intensity of the imago of Ho compared with that 
on the 1893 pial"'- ii» probably duo to this. 

Plate 0, spectrum strips a and b. — In.spection of these 
two strips will at once show the presence of Ho as a 
strong line ; in fact, the best description of it is exactly 
similar to that given by Father Cortic for the impression 
on Father Pigot *s plate. It is the strongest impression (in 
that region) crossing a continuous band which extends from 
(beyond) Ha well into the ultra-violet. 

One of the other results to which I referred is that given 
in the report by J. Evershed, “ Wave-length Determina- 
tions, iS:c., at the* Solar Eclipse, January 22, 1898.” 

Phil. Trans., A, 197, pp. 381-413, 1901. 

P. 410.- -Ha strong on No. 7 plate. 

P. 413. — Spectrum No. 7 (Ha). 

Plate II, Fig. 5, Spectrum No. 7. — Ha shown and 
lettered as a sliong line. Charles P. Butler. 


Meteor-showers. 

The following meteor-showers become due during the 
remaining part of January : — 

Epoch January ii, 2oh. 30m., twentieth order of magni- 
tude. Principal maximum, January 13, 2ih. 20m.; 
secondary maximum, January 12, ih. 45m. 

Epoch January 15, qIi. 30m., second order of magnitude. 
Principal maximum, January 14, 2ih. 50m. ; secondary 
maxiiiium, January 14, 3h. 30m. 

Epoi h January 15, 411. 30111., approximately fourth order 
of magnitude. Principal maximum, J.anuary 15, i2h. ; 
secondary maxima, January 16, ihh. 10111., and January 17, 
7h. 25ni. 

Epoch January 21, iSh., approximately eleventh order of 
magnitude. Principal maximum, January 20, igh. 30m. ; 
secondary maxima, January 19, oh. 5m., and January 21, 
3h* 35*«- 

Epoch January 22, 8h., thirteenth order of magnitude. 
Principal maximum, January 23, 1411. ; secondary maxima, 
January 23, 2h 50m., and January 24, 3h. 50m. 

Epoch January 26, iih., approximately eleventh order of 
magnitude. Principal maximum, January 27, 1311. 15m. ; 
secondary maxima, January 24, 1411. 20m., and January 27, 
loh. 30111. 

Epoch January 26, igh. 30m., thirteenth order of m.agni- 
tude. Principal maximum, January 28, ih. 5m. ; 
second.ary maximum, January 28, 8h. 4oni. 

Epoch January 30, oh., approximahdy twenty-eighth 
order of magnitude. Principal maximum, January 30, 
8h. 40m.; secondary maximum, January 31, iih. 20m. 

There is a considerable degree of meteoric activity in the 
latter half of January. 1 'hc most important days during 
the period January 9-31 are January 14-15, January 16-17, 
January 20-22, J;iniiary 24-28, and January 30 "31. The 
most noteworthy epoch of this period is that of January 26; 
igh. 3orn., as it resembles in type that of November 17, 
iqii, 3h. 30m., to which attention has previously been 
directed. The epoch January 15, oh. 30m., conics next in 
Importance as a slight variant of the same type, though its 
intensity is apparently much greater. 

Dublin, January 8. John R. Henry. 
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Explosive Hail. 

On the afternoon of November ii, 1911, there was a 
t)ricf storm of explosive hail at this place. 

The morning had been unseasonably warm ; about noon 
there were the usual signs of a coining thunderstorrn — 
heavy cumulo-nimbus clouds with a gusty wind — which 
began about 2.30 p.m. with a slight shower of heavy rain- 
drops ; shortly afterwards there were two or three flashes 
of lightning and thunder, followed by a fall of large hail- 
stones, which on coming in contact with the windows or 
walls or pavement in many instances exploded with a 
sharp report, so loud as to be mistaken for breaking 
window panes or a pistol shot. As the hail fell, the frag- 
ments sprang up from the ground and flew in all directions, 
looking like a mass of “ popping corn ’* on a large scale. 

The fall lasted two or three minutes, about half the 
hailstones being shattered, the ground in some places being 
nearly covered white with the stones and fragments. 

Of the unbroken stones, seventy were gathered. They 
weighed, roughly, 225 grams. A few were ellipsoidal, the 
longest axis about 25 min. in length ; most of them, how- 
ever, were nearly spherical, and somewhat smaller, from 
15 to 20 mm. in diameter. 

Practically all of them contained a nucleus. In a few 
of the stones the nucleus was porcelain-like, raspberry- 
shaped, surrounded by almost colourless spherical layers 
of ice, for about five-sevenths of the diameter, and then a 
shell of porcelain-like, snowy ice. 

A fair proportion of the stones showed, in addition to 
the spherical, a radiate structure, which was very apparent 
as the stones melted in a flat dish, showing the cross- 
section with great distinctness. 

The writer noticed a similar fall of explosive hail about 
eighteen years ago at Lexington, Virginia. The stones in 
this fall were much smaller, and attention was directed to 
the stones by the peculiar way in which they seemed to 
rebound on striking the ground, which was also due on 
that occasion to their breaking into fragments, without, 
however, any noticeable explosion. 

W. G. Brown. 

University of Mi.ssouri, Columbia, Me., 

December 27, 1911. 


THE BEGINNING OF ARCTIC EXPLORATION.^ 

'pHESE two great volumes take up the knowledge 
^ of the northern regions from the dawn of history, 
and starting from Homer they have only reached the 
voyage to Newfoundland of Caspar Corte-Real in 
1503. The reason for this is thus explained, not In 
the preface, but in the “Conclusion “ ; — 

“ If we would discover how a watercourse is formed, 
from the very first bog-streams up in the mountain, we 
must follow a multitude of tiny rills, receiving ona fresh 
stream after .'mother from every side, running together 
into burns, which grow and grow and form little rivers till 
we come to the end of the wooded hillside and are 
suddenly face to face with the great river in the valley 
below, 

“ A similar task confronts him who endeavours to ex- 
plore the first trickling rivulets of human knowledge ; he 
must trace all the minute, uncertain, often elusive 
beginnings, follow the diversity of tributaries from all parts 
of the earth, and show how the mass of knowledge 
increases constantly from age to age, sometimes reposing 
in long stretclirs of de.ad water, half-choked with peat and 
rushes, at other times plunging onward in foaming rapids. 
And then he too is rewarded ; the stream grows broader 
and broader, until he stands beside the navigable river,” 

iJr. Nnnson i;dv« s us with him as he traces the 
he.ad sln ains of the earliest knowh*dg[C of the north 
in the misty uplands of the past, and loaves us just ! 
where the historian c.an adv-ance with some assurance. 
He points out how the early peoples had vague ideas 
of shadowy regions on the edge of Ihe habitable world- • 

Nr.rthern Mists;: Arctic Exploration in Early Tiiiit:'..’' P.y Prof. I 
^1 '■anslated by A. Cl. fhater. Vol. i.. pp. Mi-t-384 ; | 
\ ol. li., pp. iv-f-416. (lotidon: Wm. Hciticm.'inii, 191 x.) Two volumes, I 
net. I 

NO. 2202 , VOL. 88] 


disc, and how, though now and again a voyager 
placed solid facts, on record, such details as were 
current regarding the northern lands were for the most 
part a mixture of legend and myth. The writers who 
have dealt with the history of Arctic exploration 
hitherto have usually commenced with the search for 
the north-west and the north-east passages which sup- 
plied a powerful and intelligible motive for centuries 
of struggle. This record concludes before that motive 
i came into play ; but a book, on the history of explora- 
: tion without some clue of Continuous human interest 
• would be a weary chaos of random incidents, which 
no reader would willingly face, and Dr. Nansen finds 
. a unifying clue in the persistent, romantic, and ever- 
hopeful search for the Fq^unate Isles, which lay or 
drifted throughout the miSlest periods of history just 
on the verge of the known world. The guiding prin- 
ciple for the elucidation of the beginnings of explora-r 
tion seems to b# implied in this piece of psychologyi 

“ For one thing, man’s power of grasping reality varies 
greatly; in primitive man it is clouded to a degree whic^ 
wo modern human beings can hardly understand. He is 



't he conception of the northern and western lands and islands in Nor.se 
literature. From “ In Northern Mists. * 


as yet incapable of distinguishing between idea and reality, 
between belief and knowledge, between what he has seen 
and experienced and the explanation he has provided for 
his experience.” 

I>r. Nansen proceeds to retell the old stories with 
, this distinction always in his mind, and in the en- 
deavour to separate fact from expectation he finds a 
way of escape from the clamouif the partisans who 
I have so frequently made out tl^dim heroes of early 
voyages and their first chroniclers to be eith^ para- 
gons of veracity and precision or shameless and aim- 
less liars. There is an appeal to the most authentic 
versions of the early n^jratives, many of which £|[c 
given in these pages mo.jfe completely than ever 
in translation, and there is a minigium — we had atniosi 
said an absence — of controversial statements directed 
against the holders of contrary vie'^s. 

It should be explained that the quotations from early 
authorities are all in translation, ^and the very in- 
teresting maps or portions of maps which are repro- 
duced are translations also in so far as they are not 
facsimiles, but representations of the meaning of the 
maps, in many cases without the conventional repre- 
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sentations or the networks of compass lines which 
make the originals often both indistinct and confus- 
ing. Thus Dr. Nansen does not invite criticism of his 
interpretation^ of documents except from the very {tew 
who have made a special study of one or other of the 
many lines of literary or cartographic investigation 
with which he deals. Our knowledge of Dr. Nansen’s 
character and of the fact that he went into the 
enormous labour of this work without prejudice or 
prepossession gives us confidence in the soundness of 
his conclusions. 

The early history of the north, apart from vague 
poetical allusions, rests upon only a few definite 
V authorities. The first is Pytheas, the Phocean colonist 
in Massalia, who first j^tured northwards in the 
Atlantic, about 330 B.c.^^fQtrcumnavigated the British 
Isles, and reached Thule ; he was also the first navi- 
gator to fix positions by astronomical determinations 

latitude by means of a gnomon or by ascertaining 
the length of the longest day. Dr. Nansen goes fully 
into the question of the position of Thule, and satisfies 1 
himself that it was not Shetland or Faroe or Iceland I 
but Norway. The next definite information was the 
description given to King Alfred about 890 a.d. (by 
the Norwegian walrus-hunter Ottar) of the rounding 
of the North Cape, the entry into the White Sea, and 
the phenomenon of the midnight sun. This was 
obviously a truthful narrative of personal experience. 
•Then came Adam of Bremen about 1070, who col- 
lected a great deal of authentic information regarding 
Scandinavia, and mentions Iceland, Greenland, and 
Wineland, the two last-named for the first time in 
literature; but there is also much of the fabulous in 
his writings derived from classical legends. Con- 
temporaneously with the chroniclers, and in the 
centuries between them, there were two vague cur- 
rents of northern exploration regarding which such 
knowledge as has emerged is of the mistiest. They 
were those of the Irish monks, who founded a chain 
of settlements from the Hebrides to Iceland and 
carried with them legends of Hy Breasail — the Isle of 
the Blessed or the Fortunate Isles of the Greeks — of 
which many adventurous souls went in search; the 
finding of which was often rumoured but never con- 
firmed. The second current was that of the Norse- 
men, who sailed westward to Iceland, where they 
found Irish monks residing, and whence, pushing 
westward still, they reached and colonised southern 
Greenland. 

The old Icelandic sagas speak, as is well known, 
of a voyage of Leif^ricsson, when he missed Green- 
land and sailed wedroard until he met a coast, parts 
of which were named Helluland, Markland, and Wine- 
land the Good, where self-sown wheat and wild vines 
were found, and various remarkable encounters took 
place. Hitherto the sagas have been accepted as faith- 
ful tradition enshrining facts of observation, but the 
outcome of a prolonged examination of all possible 
data is To convince Dr. Nansen that the wheat, the 
vines, and many otiler features were mere products of 
expectation on the part of the saga-tellers. He allows 
that Norsemen did reach the American coast (though 
we must say that his iconoclastic logic, if carried 
further, seems to us capable of throwing doubt on the 
|uthenticity of this part of the narrative too), but he 
sieves that they thought they had reached the For- 
tunate Isles spoken of by the Irish monks and the 
Roman legend|||; and so attributed all that the For- 
tunate Isles w^e supposed to be to the lands of their 
discovery. 

The idea that Wineland, though reached from 
Greenland, lay fed. far along the rim of the world-disc 
that it was close to Africa brings it in line with the 
Mediterranean legend, and presented no difficulty to 
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the mediaeval geographers befpr^jthc;. revival of ,the 
spherical form of the earth andf tHe inii^ntion of port- 
able instruments for the astronomical determination of 
latitude. The growth of knowledge of cosmography 
and of precision in cartography is traced down to the 
time of the Cabots and the Corte-Reals, and the 
period of commercial whaling on the small scale which 
led the northern seafarers to the edge of the arctic ice 
touched upon ; and then, when the globe had been., 
swept clear of niyth and the Fortunate Isles had gone 
to Davy Jones with the Sunken Land of Busse, Dr. 
Nansen leaves us with the stage free for modern 
exploration. What he said of the explorers of that 
sixteenth-century stage we jnay say of those of our 
twentieth-century stage, when the passages have been 
found and the pole itself reached — 

“To riches men have seldom attained, to the For- 
tunate Isles never; but through all we have won 
knowledge.** H. R. M. 


MICROSCOPE STANDS.^ 


The Changes now going on. 

T N discussing the relative merits of Continental 
* versus English pattern microscopes, the ground is 
at once cleared if we discard the labels Continental 
and English, and seek a more accurate definition for 
each type than merely the place of origin. 

As a matter of fact, the old labels will soon cease 
to have any real meaning, for the Continental makers 
are adding to their patterns new instruments, rivalling 
in complexity of adjustments the so-called English 
type, and English makers are in many instances pro- 
ducing. almost exact replicas of the Continental type. 
That the foot still remains of a more or less horse- 
shoe form, with inclination axis below the stage, in 
the one, and is generally of the tripod form with in- 
clination axis above the stage in the other, is a 
detail which does not affect the real .difference between 
the two types, viz. relative complexity, although it 
renders the former more suitable for use in the ver- 
tical, and the latter more comfortable for use in an 
inclined position. 

The English type of microscope, owing to the foster- 
ing care of a small body of dilettanti, came into general 
notice, when the need of a microscope was felt by the 
professions, already a complex instrument; from this 
simpler types have been slowly evolved, too slowly 
unfortunately for the deix^d, which has in conse- 
quence swung over to the^Continental type, which, 
having no past to speak of, was able to adapt itself 
the more readily to the wants of those who did not 
care so much how they saw, so long as they could 
see. 

,The two types, starting from opposite poles, have 
lately reached common ground as regards the 
majority of the instruments produced, and there is 
little to choose between them for mere demonstration 
of known structure; but to get the finest results out 
of any optical system centration along the axis, and in 
the case of a microscopical system interchangeability 
of parts not only above but below the stage is essen- 
tial, and few Continental microscopes possess fhe 
means of doing this, while every English stand of the 
first class is so provided. 

Therefore the conclusion of any unbiassed observer 
must be that the English type is the better in the hands 
of the expert, who wishes not merely to demonstrate 
the known, but to reach out maybe into the unknown ; 
but* what is best for the master of his instrument and 
subject is not always good for the average man, and 

1 The first article .appeared in Nature o'* December 21, 1911. 
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there are minor details, such as the method of fixing 
the mirror, &c., in ||&e Continental pattern which make 
them easier of use by those who merely look on the 
microscope as a tool; and this, combined with the 
greater ■ handiness in the vertical position when wet 
preparations are under examination, makes the Con- 
tinental type more acceptable to the laboratory worker. 

Such, in the writer’s opinion, are the difference 
between the two types considered from a general poitit 
of view. We can now draw nearer, as it were, and 
examine each type in detail ; and, curiously enough, 
although the conclusion drawn above was that, for 
the laboratory worker at any rate, the Continental 
is the better type, on account of greater simplicity, 
&c., yet tlie Continenials, in their more costly instru- 
ments, are greater offenders as regards redundances 
than the English, the differences in the two types 
being not so much that one is practically perfect, 
while the other is not, but that the errors and super- 
fluities in the Continental type are passive- that is 
to say, they are there, but need not be used, and if 
used unknowingly make very little difference ; while the 
defects in the English typo," if fewer, are more vital, 
in that the efficient working of the instrument is 
interfered with if they arc not mastered. 

Taking first the Continental type, most of 
the better instruments arc fitted with a cir- 
cular rotating and centring stage, the use 
of which for anything but petrology it is 
diffievdt to guess ; the iris diaphragm, below* 
the Abbe condenser, is also fitted with an 
cxcentric rotating movement, which will, of ' 
course, give oblique light in any azimuth, 
but as obliqu.c liglit is altogether discredited, 
except for certain experimental and lens- 
testing purposes, it can scarcely be con- 
sidered a useful adjunct to the average 
microscope. So much for redundances. The 
instruments with this type of substage 
usually possess a mirror which is fixed as to 
Its centre, but which can be inclined in any 
position about that centre. This is as it 
should be, as when mounted in this way it 
is easier for the average worker to illu- 
minate properly; but such mirrors are usually 
fixed, not on the tailpiece, but on the part 
that slides in the tailpiece groove, thus 


A BIRD-BOOK FOR YOUNG PEOPLE.' ' 

W ITH the assistance of Mr. A. R, Horwood, of 
the Leicester Museum, who has written the first 
seventy-eight pages dealing with bird photography, 
collating eggs and skins, mounting the latter, and 
nature-study generally, Mr. Westell has succeeded in 
producing a very readable little volume. It is also 
rendered more attractive by the photographic illus- 
trations, many of which appear to be froai nature, 
although others are obviously “faked.” The author 
treats his subject from the point of view of environ- 
ment, discussing in turn the birds of the v garden, the 
lane, the field and meadow, the air, the woodland, the 
heath, moor and mountamf the riverside, and the 
coast. That such an Wrangement has a cer- 
tain advantage from the point of view of the 
collector is sufficiently obyious, and in the 

opinion of the author it apparently out- 

weigh difficulties that arise (omiiJflie systematic point 
of view. 

As regards systematics, the author, with the aid 
of Mr. A. R. Thompson, gives, in the form of an 
I appendix, a list of British birds brought, so far as 



altering the position of the mirror when 

focussing the condenser, which, when and Nesting-liole under Rock. From “ The Young Ornithologi.st.** 

using a small source of illumination, . 


such as a lamp, is» a disadvantage, a 

very minor one, compared with the swing" tailpiece 
on which the mirror is mounted in most of the cheaper 
forms of the Continental type, and practically all 
patterns of the English type. The one advantage of . 
the swing tailpiece is, of course, that oblique light 
can be obtained by its aid, a very doubtful advantage, 
as indicated above, and far too dearly bought by 
adding an adjustment that invariably puzzles the 
average man, and leads to more bad microscopy than | 
all the other faults c>r <'ither type put together. 

In the writer’s opinion, it "is the combination of 
the^ altogether undesirable swing tailpiece with the ■ 
d»*sirable (if understood) centring substage, that has 
caused the prejudice (tor such it amounts to) in cer- . 
t.aln quarters acjalnst the English type. 

The first should he done awav with entirclv; the 
second, except for instruments used for amateur.s, with 
almost as many condensers as objectives, should also- 
be conspicuous by its absence, the centring nosepiece, 
or objective changer, such as made by Zeiss or Leitz, 
being a much more practical method" of centring for 
the lahciratory worker, who almost invariably uses * 
only one condenser. ! 
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possible, up to date, with their scientific names. This 
is based on one recently compited by Mr. Ogilvie 
Grant, but with some modifications in the sequence 
of the orders, which, in our opinion, arc no improve- 
ment, since, whatever may be popular views on the 
subject, British orders of birds ought undoubtedly to 
commence with the passerines and end with the game- 
birds. In the matter of generic and specific names 
it is satisfactory to find that the author takes a con- 
servative course. 

It has, however, to be mentioned that the systematic 
list does not in all cases tally with the text; For 
instance, we find on p. 165 of the latter reference 'to 
one species of coal-tit, whereas two, the British an^ 
the Continental, arc mentioned in the former, and * 
is accordingly a difficult matter for the young collector 
to identify which is described. That they are not 
reallv two species is immaterial, f mav also be 
mentio!)ed that no mention is made in either place 
of the Irish coal-tit, recently described by Mr. Grant. 
A word must also be said in regard to the index. 

• a Oiikle to the Haunts, Homes, and 
Habits of llniish Birils." By W. P. Westell. Pp. .XV+3XI. (London: 

Methuen and Co., Ltd., 10 1 1.) Price sj. 
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We happened to want to see what the author had to 
say about the partridge, and naturally turned to the 
letter P, where no such name occurs. At last we find 
the bird, together with several other species, under 
the entry “Common,” which, to say the least, is 
absurd. In fact, the prefix of “ common ” to the 
partridge is not required at all, R. L. 


ADMIRALTY REORGANISATION. 

T he official memoranda published by I he First 
Lord of the Admiralty on January 8 are of great 
interest, but that relating to the Naval War Staff is 
of much greater importance than the other two. 
Mr. Churchill discusses at considerable, if not un- 
necessary, length the distinctions which he believes 
to exist between “naval and military problems,” 
apparently considering it necessary to justify differ- 
§^nces of organisation which will be found at the 
Aditiiralty and at the War Office when the new 
scheme has been developed. The First Lord is an 
;d)l(' and forcible writer, who might be expected to 
slate his case well, but it may be questioned if it 
would not have served his purpose better and have 
given a clearer understanding of the subject to the 
public if his memorandum on the Naval War Staff 
had been less diffuse. The fad is admitted by him 
that “during the course of years all or nearly all 
the elements of a War Staff at the Admiralty have 
been successively evolved in the working of everyday 
affairs.” The edifice is now to be completed and 
crowned by combining “these elements into an har- 
inoniotis and effective organisation.” It is proposed 
“lo invest Ihe new body with a significance and 
influence which it has not hitherto possessed, and to 
place il in its proper relation to existing powers.” 
'I'his is obviously both wise and necessary action ; 
bill it is scarc(‘ly to be described as such a radical 
change* as some persons have asserted. 

In the current Navy Estimates provision is made 
for a Naval Intelligence Department and a Naval 
-Mobilisation Departmtait, each und(?r a naval director 
(rear-admiral or captain), the former department 
including twenty-one naval officers and thirteen 
civilians, the latter six naval officers and four civilians. 
Ihe total cost of these departments is about 22,oooh 
])er annum. Both departments are placed under the 
hirst Sea Lord, and their duties are sufficiently indi- 
cated by. their names. In the new scheme they will 
continue in existence, and a third section is to be 
added, to be known as the “ Operations Division, V 
and to be placed under a director. All throe sections 
are to be combined together under a chief of the 
staff, who is to be “a flag officer, primarily respon- 
, sible to the First Sea Lord, and working under him 
as his principal assistant and agent.” “Constant, 
free, and informal intercourse between* fthe three 
''l^ctions] is indispensable ” ; and it is laid down that 
each of the directors is “to be kept fully acquainted 
with the work of their two colleagues.” 

All this is admirable, but the principles involved 
•ire in no sense novelties at the Admiralty; nor is it 
coitccivablo that the consideration of. “ war plans ” — 
^<hich is stated to be the special business of the new 
sijfiion — has not been practised at the Admiralty 
hitherto. Long-continued peace has tended to drive 
somewhat into the background the primary import- 
ance of a scientific study of operations and prepara- 
tion of “plans of campaign,” but it is well known 
that the great shipbuilding programmes which have 
boon carried out during the last twenty-five years 
have been based — as they ought to have been- -on 
str.iicgical plans prepared by the Admiralty for the 
naval defence of the British Empire, its commerce and 
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communications; While this is true, it is equally 
true that the enormous increase of the Royal Navy, 
the growth of rival war fleets, and the. present com- 
plex conditions of naval warfare, have all emphasised 
the need for greater attention and closer study of the 
subject by competent persons. Consequently there can 
only bo universal and hearty welcome of the endeavour 
now made to meet the pressing necessity by tlic 
development of an advisory W’ar Staff at tlie 
Admiralty. 

NOTES. 

M. Lippmann has been elected president of the Paris 
Academy of Sciences for the present year, and Prof. Guyon 
vice-president. 

The .Academy of Sciences of the Royal Institute of 
Bologna has awarded the Elie de Cyon prize of 3000 lire for 
1911 to Prof. E. A. Schafer, F.R.S., of F.dinburgh, for 
his work on the ductless glands, and especially for his 
recent work on the pituitary body. 

Tt is proposed to establish in Dartmouth a permanent 
memorial to Thomas Newcomen, known for his w'ork in 
connection with the steam engine, who was born in that 
town in 1663. .A meeting of persons interested in the 
matter was held yesterday in the Dartmouth Guildhall. 
The Mayor of Dartmouth, Mr. Charlel Peek, and Mr. 
T. F. Gaston, the honorary secretary to the Newcomen 
Memorial Commitleo, will welcome suggestions as to the 
best mann(?r of perpetuating the memory of the inventor 
and his invention, and be glad to receive contributions. 

The council of the Royal Sanitary Institute offers Ihe 
Henry Sa.xon Snell prize for competition this year. TIk* 
prize was founded to encourage improvements in the con- 
struction or adaptation of sanitary appliances, and is to he 
awarded by the council at intervals of three years, tlv 
funds being provided by the legacy left by the late Henry 
S.axon Snell. The prize will consist of fifty guineas and 
the silver medal of the institute, and is offered for an essay 
on “ Suggestions for Improvements in the Ventilating, 

I Lighting, Heating, and Water Supply .Appliances and 
Fittings for an Operating Room and its Accessory Rooms 
for a General Hospital of 400 Beds (no Students).” 

.An influential body of gentlemen interested in the pre- 
servation of our local antiquities has presented a memorial 
to the committee now engaged in considering schemes for 
the future utilisation of the Crystal Palace and its grounds, 
suggesting the establishment of a National Folk Museum. 
The nearest parallel to the proposed institution is the 
Northern Museum at Stockholm, with its offshoot the 
Open Air Museum at Skansen. 'The scdieme suggests the 
erection in the Palace grounds of a series of typical ancient 
hous(!S, each provid(*d with .appropriate gardens and furni- 
ture, and an open-air amphitheatre for pageants, folk- 
songs, and dances. Part of the. main building of the 
Palace migHt, the memorialists suggest, be devoted to 
exhibits of domestic art products, toys and games, a folk- 
lore room, a museum relating to the Royal House, and 
other exhibits illustrating the origin and evolution of the 
various departments of national culture. Something of the 
kind has been attempted in ilio Piit Rivrrs Museum at 
Oxford, and the educational v.ilue of the culture series 
arranged by Mr. H. Balfour supplies good evidence in sup- 
port of the present proposals. 'I'lic domestic appliances 
of past times are now disappearing so rapidly that unless 
active steps arc taken at once it will soon be impossible 
to supply the exhibits needed for a folk museum such as 
that now suggested. 
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By the demh of M. Radau on December 22, 19x1, as 
already announced in these columns, France has lost a 
mathematical astronomer of real distinction. Born on 
January 22, 1835, at Angerburg, in Prussia, he was a 
student at Kdnigsberg between 1854 and 1857. The follow- 
ing year he went to Paris, where he became naturalised, 
and passed the remainder of his life. For many years he 
acted as secretary to M. Brunetiferc on the staff of the 
Revue des Deux Mondes. At no time docs he seem to 
have held an official post as a practical astronomer or as 
a teacher of astronomy. Yet he contributed a very large 
number of valuable memoirs, for the most part having a 
direct hearing on theoretical astronomy. Perhaps, as a 
result of his unofficial position, the greater number of 
these contributions are not of great length, but in spite of 
his early training all of them show a freshness of thought 
and an elegance characteristically French. Among them 
may be specially mentioned an essay on astronomical re- 
fraction, in w'hich the effect of the humidity of the atmo- 
sphere is for the first time considered ; a very important 
memoir on the planetary inequalities of* the moon, the 
results of which have been confirmed by Dr. Cowell’s 
analysis of the Greenwich observations (Annals of the Paris 
Observatory, 1889 and 1893) ; and memoirs on theoretical 
dynamics and on interpolation in the Annals of the Ecole 
Normale and in Liouville’s Journal. M. Radau was an 
editor of the Bulletin Astronomique from its inception in 
1884, and contributed many elegant notes to its pages. He 
was also a prolific writer of popular articles, for which he 
had a marked gift. M. Radau succeeded Tisserand as a 
member of the Institute in 1897 ; he was a member of 
the Bureau des Longitudes, and he was elected an associate 
of the Royal Astronomical Society so lately as 1905. 

Dr, Sophia Jex-Blake, one of the pioneers of the 
medical education of women, has just died, in her seventy- 
second year, at her homo in Sussex. Dr. Jex-Blake was 
the youngest daughter of Thomas Jex-Blake, Proctor of 
Doctors Commons, and was born at Hastings in 1840, 
where her childhood was passed. As a girl she desired to 
spend her life in educational work, and at the age of 
eighteen filled the post of mathematical tutor at Queen’s 
College, London, a post she held for three years. At 
this time she decided to travel in order to study different 
methods of education. Whilst in America for this purpose 
she met Dr. Elizabeth Blackwell, and being impressed 
with the interest of mrdicine as a career for women, and 
the need for medical women to attend those women who 
desired treatment by one of their own sex, she began to 
study medicine in Boston, l\S.A. Miss Jex-Blake returned 
to England in 1868, and finding it impossible to get teach- 
ing in London, she and four other women who had joined 
her v^ent to Edinburgh, whfTP, after some difficulty, certain 
classes were opened to them for study, but they were 
debarred from presenting themselves for any qualifying 
examinations. After much time had been spent and money 
lost in litigation, tlnjugh many warm friends had been 
made. Dr. Jex-Blake came to London, where she soon 
gathered together a band of sympathisers, among whom 
were Mr. Garrett Anderson, the late Sir William Broad- 
bent, Prof. Burclon Sanderson, and others, and the 
London School of Med -cine for Women was formed. The 
school was open, d in 1.S74 with fourteen students, but it 
was not until 1S77 that a qualification could be obtained, 
when, thanks to th*- Kings and Queens College of 
Physicians, now tli* Royal College of Physicians, Ireland, 
their examinations wf re thrown open to women, and 
qualific.ntion .and r(gistratlf)n were at ia^t able to be 
obtained. Dr. Jcx-Blake subsequently returned to Edin- 
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burgh, where she practised for twenty-one years. During 
that time she opened a dispensary for women and children 
and a cottage hospital, and in i886 founded a School of 
Medicine for Women, which in 1894 was recognised by 
the University of Edinburgh for the purposes of gradua- 
tion. For the past twelve years Dr. Jex-Blake lived at 
her country home in Sussex, where she took great interest 
in her fruit and flowers. She will always be remembered 
by those who knew her personally for her charm of voice 
and her powers of organisation. 

Dk. W. B. Kemsiiead, who died at the Charterhouse on 
January 3, at eighty years of age, was for a number of 
years science master at Dulwich College. lie devoted 
much of his time to scientific research, and for some years 
eiidetavourcd to produce a metal which would resist 
corrosion, for use in the manufacture of n^iners’ lamps. 

On Tuesday next, January 16, Prof. W. Bateson will 
begin a course of six lectures at the Royal Institution on 
“ The Study of Genetics ” ; on Thursday, January 18, 
Prof. A. W. Bickerton wmII begin a course of two lecture? 
on ** The New Astronomy and on Saturday, January 20, 
the Rev. John Roscoe will commence a course of two 
lectures on “ The Banyoro : a Pastoral People of Uganda ” 
— (i) “The Milk Customs*’; (2) “Birth and Derith 
Customs.’’ The Friday evening discourse on Janu.ary lo- 
will be delivered by Sir James Dew.ar on “ Heat 
Problems,’’ and on January 26 by Prof. Bertram Hopkin- 
son on “ The Pressure of a Blow.” 

The following awards of medals and premiums, 
December, 1911, have been made by the Institution of 
Mining and Metallurgy, and will be presented at the annual 
meeting in March : — Gold medal of the institution (two 
awards); (a) to Mr. E. P. Mathewson, Arizona, U.S.A., 
in recognition of his eminent services in the .advancement 
of metallurgy generally, and especially in regard t6 copper ; 
(6) to Mr. Walter McDermott, in recognition of his spei*ial 
s(?rvices in the equipment of the Bessemer Laboratory of 
the Royal School of Mines, and as the representative of tln' 
institution on the board of governors of the Imperial 
College of Science and Technology during the period of its 
establishment and organisation, and .to signalise his 
services in the advancement of metallurgical practice. 
“ The Consolidated Gold Fields of South Africa, Ltd.,*^ 
gold medal to Mr. VValford R. Dowling, for his paper on 
the amalgamation of gold in banket ore. “ The Consoli- 
dated Gold Fields of South Africa, Ltd.,” premium of 
forty guineas to Mr. A. M. Finlayson, for his p.apnr on 
secondary enrichment in the copper deposits of Huelva, 
Spain. “ William Frecheville ” students’ prize of ten 
guineas to Mr. F. Percy Rolfe, for his paper on shrinkage 
sloping in Western Australia. “ Arthur Claudet ” students’ 
prize of ten guineas to Mr. Arthur C. Hoare, for his paper 
on the ro.asting of Complex ores in gold assaying. 

The seventeenth International Medical Congress is to be 
held in London from August 6 to August 12, 1913* 
inclusive. We learil^f from The Lancet that the King has 
given his patronage, and it is expected that a detaikp 
progr.amme will be issued not later than September 
next. The officers of the congress are as follows : — 
President, Sir Thomas Barlow, F.R.S. ; vice-presidents, 
Sir W. S. Church, Bt., K.C.B., Sir Jonathan Hutchinson, 
F.R.S., Lord Listqr, O.M.. F.R.S.,. Prof. James Little, 
Sir R. Douglas Powell, Bt., K.C.V.O., Sir Frederick 
Treves, Bt., G.C.V.O., Sir William ■ Turner, K.C.B., 
F.R.S., and Sir Hermann Weber ; treasurers. Sir Dyce 
Duckworth, Bt., and Mr. G. H. Makins, C.B. ; chairman 
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of executive committee. Sir Alfred Pearce Gould, 
K.C.V.O. ; honorary general secretary. Dr. W. P. Herring- 
ham. The presidents of sections arc as follows : — 
(i) Anatomy and embryology, Prof. Arthur Thomson, 
(iij Physiology, Prof. E. A. Schafer, F.R.S. (iii) General 
pathology and pathological anatomy, Mr. S. G. Shattock; 
Subsection, chemical pathology, Dr. F. Gowland Hopkins, 
F.R.S. (iv) Bacteriology and immunity. Prof. G. Sims 
Woodhead. (v) Therapeutics (pharmacology, physio- 
therapy, balneology), Sir Lauder Brunton, Bt., F.R.S. 
(vi) Medicine, Sir William Osier, Bt., F.R.S. (vii) 
Surgery, Sir William Watson Cheync, Bt., C.B., F.R.S. ; 
Subsection A, orthopaedics, Mr. Robert Jones ; Subsection 
B, anaesthesia,'’ general and local. Dr. Dudley W. Buxton, 
(viii) Obstetrics and gynaecology. Sir Francis H. Champ- 
neys, Bt. (ix) Ophthalmology, Sir Henry Swanzy. (x) 
Diseases of children. Dr. Eustace Smith. (xi) Neuro- 
^ pathology, Sir David Ferricr, F.R.S. (xii) Psychiatry, 
Sir James Crichton-Browne, F.R.S. (xiii) Dermatology 
and syphilography, Sir Malcolm Morris, K.C.V.O. (xiv) 
Urology, Prof. E. Huri^ Fenwick. (xv) Rhinology and 
laryngology, Prof. St. Clair Thomson, (xvi) Otology, Mr. 
Arthur Cheatle. (xvii) Stomatology, Mr. Morton A. 
Srnale. (xviii) Hygiene and preventive medicine. Dr. 

Arthur Newsholme. (xix) Forensic medicine, Prof. Harvey 
Littlejohn, (xx) Naval and military medicine, Sir J.ames 
Porter, Bt., K.C.B. (xxi) Tropical medicine. Sir 

David Bruce, C.B., F.R.S. (xxii) Radiology, Sir J. 
Mackenzie Davidson. 

To the current is.sue of The Popular Science Monthly 
Prof. W. E. Ritter, scientific director of^ the San Diego 
Marine Biological Station, contributes an article dealing 
with the duties to the public of research institutes in pure 
science. He urges that an institution of pure science 
sliould be one the primary aim of which is to extend the 
hounds of man’s knowledge of nature in a specified field, 
and to show something of the significance of the new 
knowledge for the higher life of mankind. Not only, he 
insists, must research institutes add to knowledge, but 
ihey must show “ in language comprehensible to the gener- 
ally but non-technically educated members of the com- 
munity something of the meaning of this knowledge for 
human beings in both the physical and the spiritual 
aspects of their natures.” Prof. Ritter’s view is that re- 
search institutions, as institutions, ought to hold them- 
selves obliged, from time to time, to give out in a form 
readily accessible to and comprehensible by the rank ahd 
lile the results of their most significant achievements. So 
far as work accomplished in biology is concerned, this 
popular instruction, it is urged, should be given by pro- 
fessed biologists constantly occupied with the first-hand 
gathering of data, with the making and testing of hypo- 
theses, and with the submitting of results to fellow-workers 
for criticism and verification. 

In “A First Study of Inheritance in Epilepsy ” 
(Eugenics Record Office, Bulletin No. 4, Cold Spring 
Harbor, N.Y., November, 1911) Prof. Davenport and Dr. 
^^avid Weeks discuss an important collection of material 
V iring on this point. The data consist of the pedigrees 
of inmates of the New Jersey .State Village for Epileptics 
at Skillman, N.J., obtained at the cost of much care and 
labour by visiting the homes of the patients and interview- 
ing their parents or other relatives and physicians. The 
authors conclude that epilepsy and fecble-mindedness 
behave as Mcndeiian recessive characters, and state : “it 
appears, consequently, that when both parents are epileptic, 
both feeble-minded, or one epileptic and the other feeble- 
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minded, all the offspring will be either epileptic or feeble- 
minded.” We note, however, that in a table facing the 
page on which lliis statement is made a mating is recorded 
in which the two children of a feeble-minded - father and an 
epileptic mother arc both normal. Another conclusion, is 
worthy of special reference, namely, that “ provided 
marriage matirgs continue as af present and no additional 
restraint is impos(‘d, the proffortion of epileptics in New 
Jersey would double every thirty years.” 

To the Journal of the Ipswich Field Club for October, 
1911, Mr. Alfred Bell contributes an article on the zones 
of the East Anglian Crags, in the course of which a 
number of the molluscs are described as new. The Coral- 
line Crag is divided into a Gedgravian and a Boytonian 
zone, of which the latter forms a transition into the over- 
lying W'al Ionian of the Red Crag. Lists of the faunas of 
the Boytonian zone and of the so-called box-stones are 
given. The author disputes the opinion that the majority 
of the mammalian remains are older than the Crag itself, 
but considers that the cetacean remains, more especially 
those of beaked whales, form an exception in this respect. 
It is difficult to sec the force of this, as all the Crap 
cetaceans arc essentially of a modern type. 

When the modern type of shorthorn cattle was produced 
by careful crossing and selection, no attention was paid to 
the superficial character of colour, so that in this respect 
the breed is mongrel, and in consequence it is a general 
• belief that the colour of the progeny of any particular pair 
cannot be predicted with anything approaching certainty. 
Consequently, the inheritance of coat-colour among short- 
horns forms a problem of great difficulty. It has, how- 
ever, been taken up by Mr. H. H. Laughlin, of the 
Carnegie Experimental Evolution Station at Cold Spring 
Harbour, and the results of his investigations arc pub- 
lished in The American Naturalist for December, 1911 
(vol. xlv., p. 405). These are so complex that it is 
impossible to give a summary within the limits of our 
space, although it may be noted that when white short- 
horns are crossed with white park-cattle the calves are in- 
variably white. This indicates that the white of park- 
cattle — although by no means all white — is dominant, park- 
cattle having, it is believed, formed part of the stock from 
which the modern shorthorn was evolved. 

The extermination of the big-game fauna of German 
East Africa forms the leading theme in Naturwissenschaft- 
lichc Wochenschrift for December 17, 1911, Prof. Fritz 
Behn, who has recently returned from a journey in that 
province, devoting the whole of a long article to this sub- 
ject, and Prof. C. G. Schillings supporting his arguments 
I from his own experience. The subject is also touched 
upon in a third article, by Dr. F. Doflein, on sport and 
science in the German colonies, where emphasis is laid 
on the remarkable fact that the prolonged British occupa- 
tion of India has not resulted in the extermination of a 
single indigenous .species of animal. The rapidity with 
which the big-game fauna of German East Africa is being 
wiped out presents a marked contrast to the conditions 
obtaining in the adjacent British Protectorate, where the 
establishment of game-reserves, the restrictions in regard 
to the number of animals shot by sportsmen, and the pro- 
hibition of the export of undersized ivory, horns, and skins 
work wonders. In the German Protectorate the work of 
destruction is mainly carried on by Boers and professional 
hunters, and not by the casual sportsman. Unless steps 
are taken promptly to check the slaughter, there will ere 
long be no game to protects* 



NATURE 


356 


From the report of the Department of Agriculture for the 
Nyasaland Protectorate, it appears that the export of 
cotton, which in 1903 was valued at only 32., rose in 
1909—10 to 26,209!., and during the past season to 
The area under crop during the present season is 23,314 
acres. This excellent result reflects great credit alike on 
the planters and on the Agricultural Department ; but it is 
considered not to exhaust the possibilities, but only as an 
indication of what Nyasaland can do. Selection experi- 
ments with Nyasaland upland cotton have been carried out 
with good results, and some crossing has been done, 
although this method is now given up. The export of 
rubber also doubled ant! is likely to increase considerably 
in the near future, as the estate rubber is now approaching 
thr age for tapping. Tob.arco is proving a useful crop, 
while maize, coffee, and tea are grown to advantage. 
The velvet bean {Mccuna I.ynnii) has been introduced by the 
department for green manuring purposes. 

Although the botany of the Sikkim Himalayas is gener- 
allv well known, since many botanists have added to the 
historic explorations of Sir Joseph Hooker, the remote 
Zf'inu and IJonakli valleys, in the north-west, are very 
inat'cessible except by an expedition specially arranged at 
a favourable season, as d<'scribed by Messrs. W. \V. Smith 
and (i. H. Cave, two officials of the Calcutta Botanic 
Gardens. Their account, published in the Records of the 
Boranical Survey i>f India (vj)1. iv., No. 5 ), furnishes some 
indication of the difficulties encountered, including the 
penetration of the Rhododendron jungle, composed of R. 
Wliitii, R, campamdatum, and R. lindf^soni^ at an eleva- 
tion of 10,000 feet. The Zemu valley presents a transition 
from the moist, prolific area in the south to the dry area 
of Tibetan Sikkim. Tt resembles the drier aspect of the 
IJonakh valley, which shows affinities in vegetation with 
Tibet, in the lack of ejiifibytic ferns and cryptogams. A 
survey of the alpine region points to the dominance of the 
gi'riera .‘Vrenaria, Potentilla, .Saxifroga, Saussurca, Rhodo- 
dendron, Primula, and Pedicularis. Under Saxifraga 
thirty-four species an? recognised, including a new crust- 
aceous form resembling a Sedum. 

A RKCKNT number of the Rolleltino of the Italian Seismo- 1 
logical Society contains an account of an interesting meet- 
ing of the society held at Rocca di Papa on August 30, 
Kjio, to honour the memory of the late Prof. M. S. 
de Rossi, the pioneer <jf seisinological studies in Italy. 
The memorial consists of a stone placed in the front of 
the Observatory of Rocca di Papa stating that in this his 
house Michele Stefano de Rossi first in Italy made 
systematic observations on terrestrial dynamism and pub- 
lished very valuable statistical data. The observations were 
carried on from 1S74 until de Rossi’s death in 189S, .and 
are recorded in his well-known works the “ Meteorologia 
laidogena ” and the seventeen volumes of the Bolleitino 
drl Vtdeanismo liaiiano, 

'liii: hisLorv of the numerous attempts that have been 
made to predict the occurrence of earthquakes is sum- 
marised in an interesting paper by Mr. G. Martinelli 
{litdl. Sismol. Soc. Ital., vol. xv., 1911, pp. 154-90). An 
account is givtm of many phenomena which were generally 
si.])poscd to precede earthquakes, such as various slates of 
thi- weather, the physiological condition of observers, the 
position of the greater ])lanels, and the occurrence of 
microseismic storms. Although we are still vm-y far from 
the solution of the problem, Mr. Martinelli indicates two 
lines of research which may ultimately load us in the right 
direction — the study of electromagnetic phenomena aral of 
the gi ndual deformali'mi of I he* earth’s crust. Of the two 
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methods, he considers, and no doubt rightly, that the latter 
is the more promising, for it is connected with the move- 
ments which are now known to be the chief cause of 
earthquakes. 

We have received copies of the tide tables for the eastern 
coasts and for the Pacific Coast of Canada for the year 
1912, which are published by the Tidal and Current Survey 
of the Dominion of Canada. Longer series of observations 
are available for the e.aslern coast, but it is estimated that 
for at least three ports on the Pacific Coast — Sand Heads, 
Vancouver, and Port Simpson — the tables are now superior 
to those for any other port on the Pacific coasts. 

A SCIENTIFIC expedition left Trieste at the end of 
October, 1911, under Dr. L. Briihl, of the Institut fiir 
Mcereskiinde of Berlin, for the Dead Sea and the Jordan 
Valley, in order to study the chemical, physical, and bio- 
logical problems which this region presents, so .as to extend 
and complete the earlier work in these direction.s which 
was done by the expeditions of Lynch in 1848 and of the 
Due dc Luynes in 1864. According to Vetermann* s MittciU 
uiigoi, the expedition will probably return about the end 
of January. 

In the October (iQii) number of La Geographic Dr. H. 
Hubi*rt discus.ses the thunderstorms which occur so fre- 
quently in the southern portions of the western Sudan, and 
furnish the larger part of its annual rainfall. He 
recognises two principal directions of air currents : one 
from the north-e.ast, whk'h blows persistently during the 
dry season, and even during the summer rainy season still 
prevails at an altitude of .about 2000 metres ; and another, 
th*' south-westerly monsoon current, which blows as a 
light, moist surface wind, ranging up to about 1000 metres 
in the summer months. A few tihservations are quoted 
tn indicate the directions of the upper and lower air 
currents during the passage of a thunderstorm, and the 
general direction of their movement is given as being from 
east-south-east to west-north-west, with a velocity of trans- 
lation of about 60 kilometres per hour. Rain due to such 
thunderstorms will be recorded by travellers as coming 
from the east, though the ordinary rains of the wet season 
rn conipany the southerly and south-westerly current of the 
monsoon. 

Wk have recently received from the Australian Cenfral 
Weather Bureau a report by Mr. F. A. Hunt of his visit 
to Kurojie, Asia, and North America, undertaken by direc- 
tion of the Commonwealth Government for the purpose of 
“ (li-scussing with other meteorologists the most modern 
methods of organisation .and equipment.” Mr. Hunt left 
Australia in July, 1908, and returned in March, 1909; and 
although three years h.ave elapsed since some of the places 
were visited, and changes (especially in this country) have 
takf-n place, the reports of the various services cont.ain 
mueh useful Information and are convenient for reference. 
Tho*.f:; relating to Canada and India arc very full. We are 
glad to see that the various proposals made by Mr. -Hunt 
.and by the Melbourne conference (held in May, 1907) have 
l)«-en generally approved by the Commonwealth Department ^ 
for Home Affairs. 

'riiK meteorological charts issued for the various oceans 
by the Weather Services of the United .States, Germany, 
and this country for December, 1911, include interesting 
and useful data. The U.S. Bureau has issued separately a 
useful ” Marine Calendar ” summarising the monthly 
weather conditions in the North and South Atlantic 
Oceans. The interesting synoptic charts showing the 
we.ather in the North .Atlantic for December 7-13, 19 
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prepared by the Meteorological Office, explain the very un- 
settled weather over this country and western Europe. 
While on the American side of the Atlantic the distribu- 
tion of pressure was anticyclonic, and the weather for the 
most part fair and quiet, the weather over the eastern half 
of the ocean remained in an exceedingly disturbed state. 

A summary given of the Arctic weather in the summer of 
1911 from the log of the whaler Diana is of interest. The 
ship passed Cape Wrath outwards on April 24, and again 
homewards on November i ; she reached lat. 75° 28', 
long. 75® 19' W., on July 18. Fog was included in 25 per 
cent., and snow in about 20 per cent., of the weather 
observations. The lowest temperature recorded was 23®, 
on May 22. Gales were experienced in each month, especi- 
ally If* May and October. The north-west storm pf 
October 30, in about 59® N., 10° W., was little short of a 
West India hurricane. 

AccordinCf to the December (1911) number of The 
Illuminating Engineer of New Vork, the American 
illuminating engineer^, after devoting his attention in the 
past mainly to mechanical rlliciency, is now in a position 
to consider looks, and the question of attractive design will 
play a prominent part in his business in the near future. 
He app(?ars to feel acutely the monopoly in electric lamps 
held by the National Electric Lamp Co. The relations 
between the gas and electric companies seem to be as 
strained in America as they are in this country. At the 
recent annual Convention of the National Commercial Gas 
.'Vksociation there were papers read which, on the one 
hand, treated gas lighting as a decaying industry, and on 
thf' olher claimed for it a position of recognised superiority. 
With such extreme statements possible, it does not appear 
that the question is any nearer settlement tSn America than 
it is here. The present tendency to use as the source of 
light a tungsten filament or an incandescent mantle, neither 
of which can with comfort be viewed directly, and to place 
them in situations in which they are not themselves visible, 
may lead to more trustworthy statements as to their 
ndativo merits. 

In the Proceedings of the Royal Academy of Sciences of 
Amsterdam (November 22, 1911, p. 370) Dr. Th. Weevers 
describes the isolation from the spadix of Sauromatum 
vt'nnsiim, Schott., by pressing out and precipitating the 
press-juice with alcohol or acetone, an enzyme which 
decomposes dextrose with formation of carbonic and 
organic acids, but without any production of alcohol. The 
decomposition occurs equally well in an atmosphere of 
either air or hydrogen. The action of the enzyme is in 
some respects, especially as regards the formation of acids, 
reminiscent of that of certain fungi and of the nocturnal 
production of acids by Crassulaceae. The acid formed is 
non-volatile with steam, and is therefore not formic, acetic, 
propionic, or a higher fatty acid ; judging by microchemical 
tests, citric, acid is formed, and in one instance malic acid 
was detected. Other acids may perhaps be present, but 
lactic and tartaric acids are apparently not formed. The 
same enzyme, but weaker in action, was isolated from the 

what appears to be the case with other respiratory 
enzymes, alcohol and acetone do not destroy its action, so i 
that there is little, if any, loss of activity on precipitation 
of the aqueous extracts with these solvents. 

The Scientific American for December 9, iqii, is a 
special naval number containing many articles by chief 
otlicials connected with the United States Navy. Dealing 
with the question of ammunition, wo note that Rear- j 
Admiial N. C. Twining, Chief of the Bureau of Ordnance, 
states that nitro-cellulose smokeless powder continues to 
be the standard propellant. He claims for this powder that 
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it is extremely satisfactory in stability, ballistic character^ 
istics, and keeping qualities, and that there is no better 
smokeless powder in the world. 'I'he powder consists 
essentiall3' of cotton dissolved in nitric acid, then dried, 
colloided, and pressed into the desired form of grain. 
When not unfavourably affected by climatic and other 
advcr.se conditions, the powders retain their qualities for 
from twelve to fifteen years. In case deterioration occurs, 
due to such conditions, ample warning is given by the 
physical appearance of the powder, so that no spontaneous 
explosion or combustion is ever to be apprehended ; it is, 
in fact, extremely doubtful whether spontaneous combus- 
tion is possible, unless the powder should be subjected to 
abnormally high temperatures. Powder which has changed 
in character to such an extent as to reduce its ballistic 
value is now reworked and made over into new powder. 

Dealing with failure of buildings caused by the drought 
of last summer, an article in The Builder for January 5 
says that it is impossible to estimate the enormous damage 
to buildings throughout the country produced by such 
weather conditions as have been experienced. Suburban 
London has suffered to a remarkable degree. In many 
districts where the foundations rest upon clay buildings by 
the hundred have needed underpinning. Clay retains .1 
consider.able aiiiount of water in its structure, and even 
at the height of an ordinary summer is found to be quite 
moist at a depth of from 2-5 to 3 feet from the surface. 
Last year, however, the moisture evaporated to a much 
greater depth, and the clay was often found to be perfectly 
dry at depths of 5 and 6 feet. The consequent shrinkag*? 
in bulk led to settlements in the buildings above. Again, 
clay when dry tends to fall to powder, and the early 
autumn rain, instead of percolating gradually through the 
soil, linds its way into the fissures and washes the 
powdered clay out of its place. Sliding or lateral move- 
ment is likely to occur where a part only of the soil is 
wet, the remaining parts being still quite dry. The 
stability of a structure depends not so much upon whether 
the clay is moist or dry as upon the condition, whichever 
it be, remaining unaltered. The consideration of the action 
of the weather upon the clay emphasises the importance of 
obtaining a depth of foundation sufficient to reach below 
the point affected by sun and rain, and, further, of carry- 
ing all foundations to a uniform depth. The writer of the 
article, in dealing with more than seventy cases of failure 
last autuinii, found only two or three cases of fractures 
occurring where the foundations were at a uniform depth. 
The esplanation is that uniform depth of foundation is 
more likely to secure evim settlement of the structure. 

The presidential addre.ss to the Dumfriesshire and Gallo- 
way Natural History and Antiquarian Society, delivered 
by Mr. Hugh S. Gladstone on October 20 last, consisted 
of addenda and corrigenda to his volume “ The Birds of 
Dumfriesshire,” which was reviewed in the.se columns on 
January 19 of last year (vol. Ixxxv,, p. 378). The council 
of the Durnirics society has published the addre.ss in 
pamphlet form, and this will prove a valuable adjunct to 
Mr. Gladstone’s book. 

.Me-ssks. J. .and A. Churchill announce the following 
works for early publication: — “ Di.scascs of the Stomach,” 
by Prof. C. D. Aaron; ‘‘Who's Who in Science, 1912,” 
edited by H. 11 . Stephenson ; ‘‘ Annual Tables of Constants 
and Numerical Data,” issued under the authority of the 
International Congress of Applied Chemistry. Ihe tables 
are intended to contain all the numerical data likely to be 
of interest in connection with chemistry, physics, and 
allied sciences, pure and applied, to be found in the litera- 
ture published during the previous year. 
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OUR ASTRONOMICAL COLUMN. 
Obskkvations of Comets 1911c, 1911c, 1911/. and 1911^. 
— In No. 4544 of the Astronomische Nachrichten Dr. 
Bemporad discusses at length the photometric observations 
of Brooks’s comet (1911c), made at the Catania Observa- 
tory during the period August 14 to November 28, 1911. 
The greatest apparent brightness was recorded on 
October 23, when the comet was about as bright as a 
3-5 magnitude star. On a chart accompanying the paper 
he plots the curves i — kjr'A" and i~k/r*A^ with the curve 
of observed magnitudes, and this shows that the comet 
became brighter even than the value given by the latter 
formula. A fourth curve, on which the intensities re<luced 
to A— I are shown, indicates that the rise of intensity near 
perihelion was very steep, the mngnilude rising from 9-5 
on October 12 to 4-8 at perihelion. 

As an abstract from Hemel cu Dampkrinsi (October, 
1911), Prof. Nijland sends us an account of the Utrecht 
observations of comets 1911c, 1911/, and 1911.^. A draw- 1 
ing of Beljawsky’s comet (iQii.g), made on October i, ' 
1911, shows the head quite near to i Leonis, with the tail 
extending nearly to Leonis, while an enlarged drawing 
of tlic head shows two dense streamers flowing as a para- 
bolic envelope from the head. 

The Algiers observations, made by MM. Rambnud and 
Villatte, of Borrelly’s comet (1911c) are reported in No. 
4544 of the Astronomische Nachrichten, On October 27, 
1911, the comet was observed as a round nebulosity 45" in 
diameter, with a brilliant nucleus of magnitude 10*5. 

A Brilliant Meteor. — A meteor of extraordinary 
brilliancy was observed at South Kensington by Mr. W. 
Moss at 5h. 10m. on December 22, 1911. Starting from a 
point near e Persei, the object moved very quickly, passing 
.above Mars and Saturn to a point a~3S®, Sr.-: + i2®. The 
latter part of the path was distinctly wavy, and the meteor 
was at least as bright as Mars, and left a slight trail. 

NTckei.-on-Glass Reflectors. — As is well known to any- 
one who has done any photographic work in the ultra- 
violet, silver reflects scarcely any light in the neighbour- 
hood of \ 3160, therefore, for this special region, a silver- 
on-glass mirror is practically useless as a reflector. To 
overcome this dilliculty, primarily in his (experiments on 
the ultra-violet photography of the moon. Prof. R. W. 
Wood carried out some trials, during his last summer 
vacation, in w’hich he endeavoured to replace the silver film 
on a figured glass disc by some other metal capable of 
reflecting light throughout the whole range of the spec- 
trum ; the production of large mirrors of speculum is too 
difficult for ordinary work. 

Consulting Rubens’s tables, he found that nickel was 
probably the most suitable metal, and after numerous 
experiments he succeeded in depositing, elcctrolytically, a 
film of nickel on a previously silvered, figured di.se. The 
method of doing this and the results obtained are described 
in an interesting paper which Prof. Wood publishes in 
No. 5, vol. xxxiv., of The Astrophysical Journal. To 
illustrate the various rpflecting powers of glass, silver, 
nickel, and speculum, he photographed, through a quartz 
lens, a mirror partly covered by Ag, partly by Ni, and partly 
left bare, alongside a piece of polished speculum. With 
blue and violet rays passing through the lens the order 
(increasing) of reflecting power was glass, Ni, Ag, 
fipeculum, but when the quartz Ions was heavily coated 
with silver, thus allowing only the ultra-violet rays to pass 
through it, the silvcjr was found to reflect as little as the 
bare glass, and came out nearly black, while the nickel 
siufacc^ was almost as briglu as the speculum surface on 
ihr- ri-.sulting ]>holograph. Incidc^ntally, Prof. Wood points 
out that such ultra-violet photography as that which he 
has ap])lif'(l to th(? moon may prove exceedingly useful in 
«^ther branches of science. For example, some white sub- 
stances come out quite black (c.g. zinc oxide), and white 
flowei i. show very different reflecting powers ; common 
phlox roim.'s oi;*- quite black, while white geraniums are 
miuh ligliicr. 

.Ai.ma^ acs for i()i2. — From the Observatory of Madrid 
we have rc'coived ;i copy of the oflicial Aniiario (525 pages) 
for which, in' addition to the usual astronomical and 

mf'h'orological ,tabl(^s, contains special articles dealing with 
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the observations of comets, the solar eclipse of April 17, 
the spectroheliograph of the Madrid Observatory, and the 
solar and meteorological observations made in 1910. From 
the discussion of the various data, the writer of the article 
on the April eclipse suggests that possibly a totality of 
three or four seconds will occur in Spain and Portugal, 
and mentions three favourable stations, viz. Cacabclos, 
Barco dc Valdeorras, and Verin. 

The Annuaire Astronomique for 1912, published by M. 
Flammarion, is of the usual form, and, being published 
later than usual (December, 1911), contains in the annual 
revue of astronomy some very interesting notes and com- 
m(mts on recent solar, planetary, and cometary observa- 
tions. 

The “ Companion to the Observatory ” is too well known 
to need any description here, and should, of course, be in 
the observatory of every Hiitish astronomer. This year’s 
issue resembles that of other years, and may be obtained 
from Messrs. Taylor and Francis at the price of is. 6d. 

The Palisa-Wolk Star Charts. — ^The fifth series of the 
st.'ir charts prepared by Drs. Palisa and Wolf is now ready, 
and until April i a set may bn obtained for 30 marks ; 
after that date the price will be 40 ts^rks. 


WEATHER IN 1911 . 

17^^^ a meteorological point of view, the year which 
^ has just clb.sed was of considerable interest. The 
feature which stands out beyond all others is the abnormal 
summer, during which both the temperature and sunshine 
have established a record, whilst the rainfall was also 
exceptional. Af?er the heat and brilliancy of the summer, 
the* exceptionally heavy rains of the late autumn and eaUy 
winter are probably of next importance, although in many 
parts of England rain was sorely needed. 

Taking the country as a whole, the mean temperature 
for the year everywhere in e.xcess of the average, and 
in England, wnbre the excess was greatest, the difference 
amounted to fully 2®. The rainfall was deficient over the 
entire kingdom, except in the south-east of F'ngl.'ind ;«nd 
the Channel Islands, the deficiency in the English Mid- 
lands, where the summer drought was keenly felt, amount- 
ing to 4*20 inches, the aggregate rainfall being only 84 per 
c(.*nt. of the average. The duration of bright sunshine was 
ev(^ry where largely in excess of the average, the (excess 
amounting to 336 hours in the %outh-east of England, and 
the duration was 12 1 per cent, of the normal. 

The Greenwich observations, which may f.airly be taken 
to represent England, show that the mean temperature for 
th'* year was 52°, which is 2® above the average. The 
warmest month was August, with the mean temperature 
69®, which is 6® above the average, and was the warmest 
August since 1841. The temperature was in excess of the 
average every day throughout the month, and on August 9 
the sheltered thermometer registered 100®, which is the 
highest reading as yet recorded in any part of the British 
Isles. The mean temperature in July was 68®, which 
is 4.5® above the average, and there have only been two 
Julys warmer in the last seventy years. The first twelve 
days of September were also the warmest on record. The 
mean temperature was in excess of the average in every 
month, with the* exception of January and April. The 
thermometer was continuously above the average for sixty 
days from July Ji to September 13, and there were in all 
224 warm days during the year. The lowest temperature 
w.as 22®, in February, and frost occurred on thirty-three 
days. Two of the coldest days on record for April occurred 
on April 5 and 6, and on May 22 the radiation temperature 
fell to 25*’. 

'Phe aggregate rainfall for the year was 23-67 inches/ 
which is 0-46 inch less than the average. The rainfall was 
above the normal in six months and below in six months. 
The wettest month was December, with 3-99 inches, which 
is 2- 16 inches more than the average, and in both October 
and November the' rainfall exceeded 3 Inches. The total 
for the three closing months of the year was 10-71 inches, 
which is 45 per cent, of the fall for the year. The driest 
month was July, when the total measurement was 0-26 
inch, and rain only fell on three days during the month. 
The aggregate summer rainfall, for June, July, and 
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August, was 3*72 inches, which has only been smaller in 
three previous summers since 1841, There were during 
the summer two periods of absolute drought — twenty-three 
days from July i to 23, and seventeen days from August 
2 to 18. Rain fell on 156 days during the year ; December 
had twenty-three wet days and November twenty. 

In the Ebbw Vale Sir Alexander Binnie measured 
29-23 inches of rain from October 18 to December 31, and 
during the whole of this period there were only nine days 
without rain. 

The duration of bright sunshine at Greenwich was 1780 
hours, which is 425 hours in excess of the average of the 
past thirty years, and is the brightest year on record since 
1881 ; the next brightest year was 1906, with 1735 hours. 
July had 335 hours’ sunshine, which is the sunniest month 
since the establishment' of sunshine records in 1881. The 
duration of sunshine was in excess of the average in each 
month, with the exception of January and March. 

Charles Harding. 
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OBSERVATION OF SOLAR HALOS IN 
AFRICA. 

A N optical phenomenon is reported by a correspondent 
^ from Elobey Island, lat. 1® N., long. 9° 30' E., in 
th«.- Gulf of Guinea. On October ii, 1911, between i and 
2 p.iii., he observed “a large light, of different colours as 
the rainbow, encircling the sun, and at times only visible 

on the east side and 
£ sometimes only on 

the west of the sun, 
and at 2 p.m., our 
time, disappeared 
altogether. ’ ’ During 
this time the sky 
was covered with 
swiftl]^ passing small 
clouds, and shortly 
after the disappear- 
ance of the pheno- 
menon heavy rains 
began to fall. With- 
out information as to 
the angular diameter 
of the ring or the 
order of the colours 
it is not possible to 
say with certainty 
whether it was a 
halo or a corona, but 
its appearance with 
low clouds makes it 
probable that the phenomenon was a corona. The 
corona sometimes appears * round the sun when it 
shines through thin cloud or mist. It is coloured, red 
being outermost, and several successive sets of coloured 
rings are usually formed. They are due to the diffraction 
which the light undergoes in passing among drops of which 
the cloud is composed. The radius of the first ring of the 
corona varies from i® to 3®, according to the size of the 
drops, and radii of the others are successive multiples of 
that of the first. ^As the drops of water in the mist or 
cloud become larger the rings grow smaller. Their 
diminution consequently implies approaching rain. 

Six days after the observation at Elobey Island, on 
October 17, the combination of halos shown in the 
diagram was observed by Mr. J. G. Orchardson at 
Jericho, in British East Africa. The halos x and 2 are 
i^obably the two of most common occurrence, with radii 
of about 22® and 46® respectively. The altitude of the sun 
at the time of the occurrence was presumably about (S5®- 
'^‘^® and for this altitude the horizontal circle through the 
sun, on which mock suns are usually found, would just 
touch the larger halo and appear to have its centre on the 
smaller halo. This ring would be produced by reflection 
at the vertical faces of ice crystals in the higher atmo-' 
sphere. It seems most likely that this is the origin of 
nng No. 3. If, hbwever, the circle had been parallel with 
the horizon, it is. probable that the fact would have been 
mentioned by the observer. The other possibility is that 
the circle was a secondary halo formed about a mock sun 
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in the same way as the 22® halo is formed about the sun 
itself. Such secondary haloes are very rare. The position 
of the mock sun which could produce one in the present 
case would be at the point where the vertical through the 
sun met the halo of 22® either at the zenith or half way 
between the horizon and the zenith. In the former case 
the secondary halo and the mock sun ring would coincide. 


PRIZES PROPOSED BY THE PARIS ACADEMY . 
OF SCIENCES FOR 1913 . 

^ EOMETRY. — The Francaur prize (1000 francs), for 
w discoveries ‘or works useful to the progress of pure or 
applied mathematics ; the Bordin prize (3000 francs), for 
improving in some important point the arithmetical theory 
of non-quudratic forms. 

Mechanics. — A Montyon prize (700 francs), for inventing 
or improving instruments useful in agriculture or the 
mechanical arts or sciences ; the Poncelet prize (2000 
francs), for a work on applied mathematics. 

Navigation. — ^Thc extraordinary prize of 6000 francs, for 
a work increasing the elficiency of the French Navy ; the 
Plumey prize (4000 francs), for improvements in steam 
engines or any other invention contributing to the progress 
of steam navigation. 

Astronomy. — The Pierre Guzman prize (100,000 francs), 
for the discovery of a means of communicating with a 
star other than the planet Mars ; the Lalande prize (540 
francs), for the most interesting observation, memoir, or 
work contributing to the progress of astronomy ; the Valz 
prize (460 francs), for the most interesting astronomical 
observation made during the year ; the G. do Pontdcoulant 
prize (700 francs). 

Geography. — The Tchihatchef prize (3000 francs), for the 
encouragement of explorers of the lesser known parts of 
Asia ; the Gay prize (1500 francs), for a study of the 
reptiles of warm countries, especially the reptiles of Mexico. 

Physics. — The Hdbcrt prize (1000 francs), for the best 
treatise or most useful discovery for the practical applica- 
tion of electricity; the Hughes prize (2500 francs), for 
discoveries or Wi»rks contributing to the progress of physics ; 
the Gaston Planl 4 prize (3000 francs), for an important 
discovery or invention in the field of electricity ; the 
Kastner-Bour.sault prize (2000 francs), to the author of 
the best work on the various applications of electricity in 
the* arts, industry, and commerce. 

Chemistry. — The Jecker prize (10,000 francs), for works 
contributing to the progress of organic chemistry ; the 
Cahours prize (3000 francs), for interesting researches in 
chemistry ; a Montyon prize (unhealthy trades ; a prize of 
2500 francs and a mention of 1500 francs), for the dis- 
covery of a means of ameliorating an unhealthy trade or 
occupation ; the Vaillant prize (4000. francs), for the dis- 
covery of a photographic layer without visible grain and 
as sensitive as the gclati no-bromide now used. 

Mineralogy and Geology. — The Victor Raulin prize (1500 
francs), for assisting the publication of works relating to 
geology and palneontology ; the Delesse prize (1400 francs), 
to the author, French or foreign, of a work on geological 
or mineralogical science ; the Joseph Labb^ prize (1000 
francs), for geological works or researches putting in 
evidence the mineral riches of France, its colonies or pro- 
tectorates. 

Botany. — ^The Desmaziftros prize (1600 francs), for the 
best work published during the year on Cryptogams ; the 
Monlagne prize (1500 francs), for works on the anatomy, 
physiology, development, and description of the lower 
Cryptogams; the do Coincy prize (900 francs), for a work 
on Phanerogams ; th(^ grand prize of the physical sciences 
(3000 francs), for the geographical study of the flora of 
French western Africa ; the Thore prize (200 francs), for 
the best work on the cellular Cryptogams of Europe ; the 
dc la Fons-M^licocq prize (000 francs), for the best work 
on the botany of the north of France. 

Rural Economy. — The Bigot de Morogucs prize (1700 
francs), for a work contributing to the progress of agri- 
culture in France. 

Anatomy and Zoology. — ^Thc Savigny prize (1500 .francs), 
for ' the assistance of young travelling naturalists, not 
receiving Government assistance, who specialhr work on 
the invertebrates of^ Kgypt and Syria ; the Cuvier prize 
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(1500 francs), for a work on zoological palajontology, com- 
parative anatomy, or zoology. 

Medicine and Surgery. — Montyon prizes (prize of 2500 
francs, mentions of 1500 francs), for work contributing to 
the progress of medicine ; the Barbicr prize (2000 francs), 
for a valuable discovery in Surgical, medical, pharma- 
. eutical science, or in botany in its relation to medicine ; j 
the Hreant prize (100,000 francs), for a discovery eradicating 
Asiatic cholera; the Godard jnize (1000 francs), for the 
hrst memoir on the anatomy, physiology, and pathology of 
the urino-genitary organs ; the l^aron f-arrey prize (750 
francs), to a physician or surgeon belonging to the Army 
or Navy for a work treating a subject of military medicine, 
surgery, or hygiene ; the Hellion priz«i (1400 francs), for 
v.'iluable discoveries in medicine or hygiene ; the M6ge. prize 
(10,000 francs), to an author who will continue and com- 
plete the founder’s essay on the cau'^es which have ndarded 
or favoured the progress of medicine ; the Argut prize 
;i2«»o francs), for a discovery of a cure for a disease at 
pri '^ent incapable of Irealmeru l>y Mirgery. 

Physiology. — A Montyon prize (750 francs), for work in 
experimental phvsiolt>gy ; the I'hilipeaux prize (900 francs), 
as a recompenst* for researches in experimental physiology ; 
thf Lallcmand prize (iSoo francs), for works relating to the 
nervous sys(eui ; the Pourat prize (1000 francs), for re- 
searcht^s on the at'tions exerted by the X-rays and radium 
rays upon the development and nutrition of living cells. 

Statistics. — A Montyon prize (one prize of 1000 francs 
and two mentions of 500 francs). 

History of Scicnct?. — The Binoux prize (2000 francs). 

General Prizes. — The Arago, Lavoisier, and Berthelot 
medals ; the lienri Berquerel prize (3000 francs) ; the 
Gegner prize (3S00 francs), for researches or work con- 
tributing to the progress of science ; the Lannelongue prize 
(jooo francs), for the assistance of scientific workers or 
their relations in distress ; the Gustave Roux prize (1000 
francs); the Tr^inont prize (1100 francs); the Wilde prize 
loiij; of 4000 francs and two of 2000 francs), for discoveries 
in astronomy, physics, chemistry, mineralogy, geology, or 
experimental mechanics ; the Lonchampt prize (4000 francs), 
for a memoir on the diseases of man, animals, or plants 
from the sp(‘cial point of view of the introduction of mineral 
substances in excess as the cause of these diseases ; the 
Saintour prize (3000 francs), for work in mathematics; the 
Baiiny Emden prize (3000 francs), for a work treating of 
hypnotism, suggestion, or physiological actions exerted at 
a distance on the animal organism ; the Petit d’Ormoy 
prize (two prizes of 10,000 francs), for work in pure or 
applied m.athematics or naturfil science ; the Pierson-Perrin 
prize (5000 francs), for an important discovery in mechanics 
or physics ; the Parkin prize (3400 francs), for work on the 
therapeutic effects of carbon dioxide or on the effects of 
volcanic .action in the ]»rodu(lion of epidemic diseases; the 
Estrade-Dclcros prize (8000 francs) ; the Danton prize 
(1500 francs), for researches relating to radi.ant pheno- 
mena ; the prize founded by Mine. la Marquise do I.aplace ; 
the F^lix Rivot prize (2500 francs). 


FORESTRY IN NORWAY. 

'“PHE progress of scientific forestry in Norway forms the 
* subject of an interesting article, by Mr. S. Burtt 
Meyer, in No. 5 of the; Journal of the Board of Agriculture. 
No less than 21*4 per cent, of the total area of Norway 
IS under forest, as against 3-9 per* cent, in the United 
Kingdom. The most abundant forest tree is the Scots pine 
iPhius Sylvcstris)^ followed by the birch and the spruce 
iP. excelsa). The alder, aspen, and rowan are distributed 
pn-lty genernlly, whib; ih<‘ oak, ash, elm, and beech are 
also found in fa\ournd are.as. The commercial timbers, 
.lowever, are. the Scot.s pine and the .spruce, the latter being 
ol great iinportp nee sinc»i the introduction of the wood-pulp 
trade. Spruce forms much the best material for wood pulp. 
A «.ertajn aimaint of pine can be .added, but more than 
.i)out 13 per cent, tends to spoil the colour. Spruce grows 
.'iL a lower altitude than pine, and, generally speaking, in 
.? ■ southern latitude. South of 'iVondhjem the pine 

usually ceases at about 2600 feet above sea-level, where it 
js replaced by the birch ; above 3500 feet only dwarf birch 
and willow occur, while at some 4000 feet the snow-line 
stops all vegetation. The best forest land is that Iving in 
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the neighbourhood of Christiania extending north and 
north-east over the Glommen water.shcd. The management 
of the forest is on thi; whole good, and well adapted to the 
local conditions. 'I'he work of felling and removing the 
timber commences in autumn and continues throughout the 
wintLM', being gre.atly facilitated by the snow which covers 
the ground from November until March or April. 

One common system consists in clearing a circle until its 
di.'uneter equals the height of the surrounding trees. 
Labour is obtained largely from the small peasant pro- 
prietors, who preponderate so largely in the country. Much 
attention is devoted to afforestation, two societies, the 
Royal Society for the Welfare of Norway, and the 
Norwegian Forestry Society, interesting themselves con- 
siderably in this question. Afforestation has naturally re- 
crived most attention in the coast provinces, but prepara- 
tory sch(‘mes for land drainage :ind improvement have .also 
bren made for districts in the interior, while planting has 
been widely carried on over the high-lying Crown lands of 
ea.stern Norway. On account of the snowfall, planting is 
only possible in early summer or early autumn. 

Shifting sands on the coast an; planted up in the s.'ime 
m.'uiner as on the northern shores of Jylland, in Denmark. 
Irregularities in the surface are filled in, the ground is 
then covered with moss, heather, or any kind of loose 
material, pegged down when necessary, seed of Elymus or 
Ariutdo arenaria is sown, and lastly broad strips are planted 
with Pinus maritima. 

THE DEVELOPMENT OF CRYSTAL FACES. 
TN a memoir by M. P. Oaubert entitled “ Rccherches 
^ r^centes sur Ic Facies des Cristaux,” published by the 
.‘^oci6t6 de Chimie physique, some remarkable new facts 
are described regarding the influence of foreign substances 
on the development of crystal faces. The most interesting 
n*Iate to the influence of colouring matters, such .as 
methylene blue, cosine, fuehsine, and picric acid, which are 
shown to be capable of passing into the crystal substance 
in two different ways. According to one, the colouring 
matter is deposited on the crystal in the course of growth ; , 
this occurs when the solution is s.'ilurated with the colour- 
ing matter, which thus deposit crystals. An excellent 
example is afforded by le.nd nitrate, which when pure 
Usually deposits colourless octahedral crystals. Wln'ii the 
mother liquor is saturated with methylene blue, the crystals 
lirst deposited exhibit cube f.aces modifying those of the 
octahedra, and these cube faces alone are coloured blue ; 
they also exhibit striations like pyrites, corresponding to 
tin* faces of the pentagonal dodecah^'dron. The colour thus 
not only attaches itself to the faces of a p.-irticular form, 
but indicates the true class of symmetry of the system, in 
this ease a class lower than the holohcdral. Similar phono- 
m«‘na arc described with gypsum, copper sulphate, thallium 
sulphate, and morphine, all of which develop specific un- 
usual forms and faces, coloured by the dye, when the latter 
is methylene blue. Strong polychroism is also introduced 
in the case of copper sulphate. 

The second mode of coloration occurs when a dye stains the 
crystals grown whaieverbe the slate of dilution of ihe dye. Nitrate 
of urea is a good example. 'I’he ordinary crystals are mono- 
clinic tables parallel to the basal plane looi|, bounded by 
tho prism !iio| and pinakoids Jioo| and ioio|. But when 
iru-thyleiie blue is present the two latter forms are sup- 
pressed, and the plates are coloured blue and elongated 
along the axis of the prism [iiol. If, howevej*, picric 
acid be used as the colouring matter, the facial disposi- 
tion is entirely altered, the pinakoids being developed, but 
not the prism. More remarkable still, when botbx 

methylene blue and picric acid are present, the crystals ^ 
ure.a nitrate show all four forms, and the plate shows eign? 
sectors, four coloured blue, corresponding to the prism 
f.'ices, .and four yellow opposite the pinakoid faces. 
Phthalic .acid exhibits analogous phenomena with methylene 
blue, malachite green, and scarlet of Biebrich, specific 
forms staining with each dye, and the crystal showing 
differently coloured sectors when the dyes are simul- 
taneously present. The reasons for these remarkable 
phenomena are not convincingly brought out in the 
memoir, and it is obvious that .an interesting new field of 
work is opened up, in which much will have to be done 
before the solution of the problem is satisfactorily achieved. 
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MAYER’S PAPERS ON THE CONSERVATION 
OF ENERGY. 

'T'HE recent Issue as one of the volumes of Ostwald's 
^ “ Klassiker der exakten Wissenschaften ** of Robert 

Mayer’s two papers of 184% and 1845, on the subject now 
known as the conservation of energy, will prove a great 
boon to those interested in the early history of that great 
generalisation. Traces of the idea may be found amongst 
the ancients, and Descartes held that it was a self-evident 
truth. But in the middle of the seventeenth century the 
' term energy had but a vague significance, even in the 
simple case of a moving body, and the doctrine of con- 
servation, when held, meant little or nothing for physical 
science. Towards the middle of the nineteenth century 
interest in the question appears to have been widespread. 
S6guin in France in 1839 calculated the mechanical 
equivalent of heat from the fall of temperature of 
> steam when expanding against external pressure; Joule 
in England in 1840 showed that when a battery of 
cells drives a motor the consumption of zinc in the cells 
is proportional to the work done by the motor ; and Mayer 
in Germany, after explaining how the term energy was to 
be understood, stated the generality of the law in his 
first paper in 1842. and with greater clearness in his 
pamphlet of 1845. 

The titles of Mayer’s publications were not such as 
lo suggest the subjects treated in them, and they were 
so little known, even in Germany, that Helmholtz in 
1847 published his paper on the subject without any refer- 
ence. to Mciyer. In the meantime, Golding in Den- 
mark had read a paper to the Royal Society of Copen- 
hagen in 1S43 in which he stilted clearly the law of con- 
servation of energy, and Joule read before the British 
Association in the same year the first of his papers on the 
nu.‘asurement of the mechanical equivalent of heat. Before 
tile middle of the century Joule’s experimental work had 
pla( rd thernuxlynamirs on a firm basis. When the contri- 
butions of S('*guin and of Colding, and possibly of others 
whose \i'ork has bt'cn ovcadookc'd, are republished in a 
form as accessible as are those of Mayer, Joule, and Helm- 
holtz, it may he possible to apportion the credit for one of 
the greatest g(?ncralisations of the nineteenth century in a 
way to satisfy even the most captious critic. 

NATURAL SELECTION IN MAN. 

E. C. SNOW, in his paper entitled “The Intensity 
of Natural Selection in Man ’’ (Drapers’ Company 
Research Memoirs, Studies in National Deterioration, 
No. vii. London: Dulau and Co., 1911), has set himself 
to answer the following question : Has heavy infantile 
mortality any selective value or tendency to eliminate the 
more sickly and to spare the hardier children? Of the 
data available for the investigation of this problem, the 
most satis! actory are derived trom the annual volumes of 
Prussian statistics, and the most definite of the results 
were obtained from them. In order to indicate; the method 
employed, one example will be described. Thirty rural 
districts in Prussia were taken, and all the children in 
thrill born in the 3'ear 1881 were considered. It was ascer- 
tained for each district how many of these children died in 
tho first two years of life and how* many in the next eight. 
Now it is obvious that if the infantile mortality tends 
to weed out the weaker children, then in those districts 
in which the mortality among the children born in 1881 
was highest in the years 1881 and 1882 it should tend to 
be lowest in ihe years 1883-90, since stronger children less 
b cely to succumb to the ailments of childhood would have 
survived their first two years. In other words, there will 
be a negative correlation between the number of deaths in 
the first two years of life and the number in the next 
provided that allowance is made for the total number 
of births in each district for the year i88i and for the 
enects of environment. After making these necessary 
allow^ccs by means of the formula for partial correlation, 
a coefficient of -0-93 was obtained in the case of males 
o* —o Ss in the case of females. 

Ihese results, considered by themselves, would seem to 
Slow that the selective action of '.'infantile mortality was 
very strongly marked ; but it is perhaps unnecessary to say 
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that the author, whose work bears every sign of the most 
painstaking care and thoroughness, has brought forward a 
considerable body of additional evidence derived from data 
of a similar nature collected both in England and Germany. 
The greater part of it corroborates the conclusion stated 
above, though the correlation coefficients were in no other 
cases found to be so high, and in some cases the sign was 
actually positive. Yet we are of opinion that, on the 
whole, the author is justified in saying : “ Natural selec- 
tion in the form of a selective death-rate is strongly 
operative in man in the earlier years of life.** A word of 
praise must be added on the composition of the memoir : 
it is fair, clear, and interesting. 

E. H. J. S. 


THE KING ON EDUCATION IN INDIA. 

"TAURING his visit to Calcutta the King-Emperor and 
Queen-Ernpress received in the Throne Room an 
address from the University of Calcutta. The address was 
read by the Vice-Chancellor of the University, Sir Asutosh 
Mukharji, and Lord Hardinge, the Governor-General, was... 
present in his capacity of Chancellor of the University. In 
his reply to the address the King-Emperor .said ; — 

“ I recall with pleasure the occasion on which, six years 
ago, 1 received from the University of Calcutta the 
honorary degree of a Doctor of Law, and I am glad to 
have an opportunity to-day of showing my deep and earnest 
interest in the higher education of India. It is to the 
univeirsitles of India that I look to assist in that gradual 
union and fusion of the culture and aspiration of Europeans 
and Intlians on which the future well-being of India so 
greatly depends. 1 have watched with sympathy tin; 
measures that from time to time have been taken by the 
universities of India to extend the scope and raise the 
standards of instruction. Much remains to be done. No 
university is nowadays complete unless it is equipped with 
teaching faculties in all the more important branches of 
the sciences and the arts, and unless it provides ami>le 
opportunities for research. You have to conserve the 
ancient learning and simultaneously to push forward 
Western .science. You have also to build up rharac1i*r, 
without which learning is of little value. You say that 
you recognise your great responsibilities. I bid you God- 
speed in the work that is before you. Let your ideals be 
high and your efforts to pursue them unceasing, and, under 
Providence, you will succeed. 

“ Six years ago I sent from England to India a message 
of sympathy. 'I'o-day in India I give to India the watch- 
word of hope. On every side I trace the signs and 
stirrings of new life Education has given you hope ; and 
through better and higher education you will build up 
higher and better hopes. The announrem(;nt was made at 
Delhi by my command that my Governor-General in 
(Amncil will allot large sums for the expansion and 
improvement of education in India. It is my wish that 
there may be spread over the land a network of schools 
and colleges, from which will go forth loyal and manly 
and useful citiztms, able to hold their own in industries 
and agriculture and all the vocations in life. And it is 
my wish, too, that the homes of my Indian subjects may 
lx; brightened and their labour sweetened by the spread i)f 
knowlcklge with all that follows in its train, a higher level 
of thought, of comfort, and of health. It is through educa- 
tion that my wish will be fulfilled, and the cause of 
education in India will ever be very close to my heart. 

“It is gratifying to me lo be assured of your devotion 
to myself and to my house, of your desire to strengthen 
the bonds of union between Gre.at Britain and India, and 
of your appreciation of the advantages which you enjoy 
under British rule. 1 thank you for your loyal and dutiful 
address.** 

Since the new University Act was passed in 1904, con- 
siderable and satisfactory progress has been m«'wle in India 
in all branches of education, and tho university standards, 
in particular, have been raised and made more real and 
effective. There are many signs of educational activity in 
India, and if the true purpose of education be kept well 
in mind the country will enter upon an era of increased 
prosperity based upon increase of knowledge. 
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liKCENT PROGRESS IN SPECTROSCOPIC 
METHODS.^ 

\ N observer who for the first time views the light of 

* the sun through a prism cannot fail to express his 
wonder and delight at the gorgeous display of colours into 
which the while light is separated ; and if the observation 
is made under the same conditions as in the celebrated 
experiment of Newton, 1666, there is, in truth, nothing 
else which he could observe. You will remember that he 
allowed a beam of sifnlight to stream through a round 
opening in a shutter of his windbw, falling on a glass 
prism, which bent the sun-rays by different amounts 
depending on their colour, thus spreading out the white 
round sunlit spot on the opposite wall into a coloured band 
— the spectrum — which he rather arbitrarily divided into 
seven colours — red, orange, yellow, green, blue, indigo, and 
violet. (If the division wn*e made to-day I doubt if indigo 
would be included.) Then* is, in fact, no definite demarca- 
tion between these, and they shade insensibly into each 
other, and if the solar sp»*(;trum were always produced 
under these conditions we should say it was continuous ; 
indeed, if it were not the sun, but an argand burner or 
an incandescent lamp, which served as source, it would 
really be so. 

But even if the source consisted of isolated (but suffici- 
ently numerous) separate colours, the fact would be dis- 
guised by the overlapping of the successive images. In 
other words, the spectrum is not pure. In order to prevent 
this overlapping, two important modifications must be made 
in Newton’s arrangement. First, the light muft be 
allowed to pass through a very narrow aperture, and, 
secondly, a sharp image of this aperture must be formed 
by a lens or mirror. 

The first improvement was introduced by Wollaston in 
1802, who writv'S If a b(?am of daylight be admitted 
into a dark room by a crevice onc-twcntioth of an inch 
broad, and received by the eye at a distance of 10 or 12 feet 
through a prism of flint glass held near the eye, the beam 
is seen to be separated into the four colours only — ^red, 
yellowdsh-groen, blue, and violet. . . . The line that bounds 
the red side of the spectrum is somewhat confused. . . . 
The line between the red and green ... is perfectly dis- 
tinct ; so also are the two limits of the violet. There are 
other distinct lines (in the green and blue . . . ).** 

The second improvement was effected by Fraunhofer, 
1814, and by observing the light which fell from such a 
narrow aperture upon a prism by means of a telescope he 
discovered upwards of 750 dark lines in the solar spectrum, 
and mapped their position and general character. 

In recognition of the enormous importance of this dis- 
covery, these lines arc always known as the Fraunhofer 
lines. 

A minor inconvenience in Fraunhofer’s arrangement lay 
In the fact that the slit source had to be at a considerable 
distance from the telescope ; and this was obviated in the 
apparatus of Bunsen and Kirchhoff, i860, which is essenti- 
ally the same as the modern spectroscope of to-day, con- 
sisting of a slit and collimator, prism, and observing (or 
photographic) telescope. 

On this beautifully simple device rests practic-ally the 
whole science of spectroscopy, with all its wonderful appli- 
c^ations and all the astonishing revelations of the structure 
and motions of the sidereal universe and of the constitution 
of the atoms of matter of which it consists- -nay, even of 
th#* elect rOiis of which these atoms arc built ! 

Without the telescope it is evident that the science of 
spectroscopy would be as limited in its field as was the 
science of astronomy without the telescope. It is interest- 
ing. inde(.‘cl, to coniparr the progress of the two sciences 
IS dependent on the successive improvements in the two 
Instruments. 

Without the telescope nothing could be discovered con- 
i'orning the heavenly bodies (with the exception of a few 
of the more evident features of the sun, the moon, and the 

• ornets) (xcepi ilie brightness and places of the stars and 
^ .he motion of the planets, and even these could, at best, 

hr very roughly determined (say, to within one part in five 
thousand, or something over a half-minute of arc). With- 

* Afidress of Dr. A. A. Miiheison. retiring president of the American 
Assoiyation for rhe Advancement of Science, delivered at the Washington 
meeting of the As.s(K:iation on Deccinher ay, 1911. 
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out the tele.scope spectroscopy w^ould also have been limited 
to observations of general differences in character of radia- 
tions and absorptions, and a rough determination of the 
position of the spectral lines, with a probable error of this 
same order of magnitude. 

In fact, the resolving pow 0 ^ of the eye is measured by 
the numlxu- of light weaves in its diameter, about 5000, and 
if a double star (or a double spectral line) presents a 
smaller angle than 1/5000 it is not “ re.solved.” The 
resolving power of a telescope with a i-inch objective 
would be about 100,000, so that details of the solar and 
lunar surfaces, and of planets, nebulx, and of double stars 
and star groups can be distinguished the angular distance 
of which is of the order of 1/100,000. The discs of the 
planets, the rings of Saturn, the moons of Jupiter, and 
some star groups and clusters, begin to be distinguishable. 
Our largest telescopes have a resolving power as high as 
2,000,000, corresponding to a limit of separation of one- 
t(;nlh of a second. 

But in order to realise the full benefit of the telescope 
when used with a prism, the latter must be so large that 
the light which falls upon it entirely fills the object glass, 
'rill- rlliciency of the prism then depends on its size and on 
its dispersive power. 

In order to form an idea of the separating or reviving 
power in spectroscopic observations it will be convenient 
to consider the Fraunhofer line D of the solar spectrum 
or the brilliant yellow line corresponding to the radiation 
given out by a salted alcohol flame. This Fraunhofer 
recognised as a double line, and the length of the light- 
waves of the components are approximately 0 0005800 mm. 
and 0-0005806 mm. respectively. * The difference is, then, 

6 '5803 of the whole, or about i/iooo, requiring a prism of 
resolving power of 1000 to separate them. If the prism 
were made of flint ghass with a base of 25 mm. it would 
just suffice to show tliat the line was double. 

Now we know of groups of spectral lines the com- 
ponents of which are much clo.scr than those of sodium. 
For instance, the green radiation emitted by incandescent 
mercury vapour consists of at least six components, some 
of which are only a hundredth of this distance apart, and 
requiring, therefore, a resolving power of 100,000 to 
separate them. This means a glass prism of 100 inches, 
the construction of which would present formidable difficul- 
ties. These may be partially obviated by using twenty 
prisms of 5 inches each ; but owing to optical imperfections 
of surfaces and of the glass, as well as the necessary loss 
of light by the twenty transmissions and forty reflections, 
such a high resolving power has not yet been realised. 

The parallelism of the problems which are attacked in 
astronomy and in spectroscopy is illustrated in the follow- 
ing tabic. It is interesting to observe how intimately 
these are connected and how their solution depends on 
almost exactly the same kind of improvement in the observ- 
ing instruments, particularly on their resolving power ; so 
that not only are the older problems facilitated and their 
solution correspondingly accurate, but new problems, before 
thought to be utterly beyond reach, are now the subject of 
daily invcstiiiation. 

Spectroscopic, 

Discovery of new 
elements. 

Wave-length of spec- 
tral lines. 

Double lines, groups, 
and bands. 

Distribution of light iny 
spectral “ lines.” 

Star motions (parallel 
with line of sight). 
Resolution of doubles. 
Solar vortices. 
Protuberances, &c. 
Changes of character 
and position of lines with 
temperature, pressure, and 
magnetic field. 

(7) Spectroheliograph. 

(Combination of telescope and spectroscope.) 


Astronomical. 

(1) Discovery of new stars, 
n^bulrne, and comets. 

(2) Star positions. 

(3) Double stars and star 
clusters. 

(4) Shape and size of 
planets and nebul®. 

(?) Star discs. 

(5) Star motions (normal 
to line of sight). 

Resolution of doubles. 

Solar vortices. 

Protuberances, &c. 

( 0 ) 



NATURE 


January ii, 1912] 


6c 


Wc must cspetiall> note that the newer problems require 
an enormous resolving power. In the telescope this has 
been accomplished partly by the constructii^n of giant re- 
fractors and partly by enormous reflectors : and, curiously 
enough, the same double path is open to spectroscopy; for 
wc may employ the analogous dispersive power of refract- . 
ing media or the diffractive* power of reflecting media. 
The increasing cost and diff culty of producing large trans> 
parent and homogeneous blocks of glass have tended to 
limit the size and efficiency of lenses and of prisms, and , 
these have been more oi less successfully replaced, the ' 
former by mirrors and the latter by diffraction gratings, j 
These arc made by ruling very fine lines very close 
together on a glass or a metal surface. The effect on the .j 
incident light is to alter its direction by an amount which 
varies with the wave-length — that is, with the colour; 
and a spectrum is produced which may be observed to best 
advantage by precisely the same form of spectrometer, with 
substitution of a grating for the prism. 

The dispersion of a diffraction grating depends upon the 
closeness of the rulings ; but the resolving power is 
measured by the total number of lines. It is important, 
therefore, to make this number as large as possible. 

The first gratlntt made by Fraunhofer, 1821, contained 
but a few thousa^ lines, and had a correspondingly low 
resolving power — quite sufficient, however, to separate the 
sodium doublet. A considerable improvement was effected 
by Nobert, whose gratings w(tc used as test objects for 
microscopes ; but these were still very imperfect as spectro- 
scopic instriirnonts, and it was not until Rutherford, of 
\ew York, 1879, constructed a ruling engine with a fairly 
accurate screw that gratings were furnished which com- 
pared favourably with the best prisms in existence. 

With 30,000 lines (covering more than 40 mm.) the 
theoretical resolving power w’ould be 30,000 ; practically 
about 55,000 — sufficient to separate doublets the com- 
ponents of which were only one-fifteenth as far apart as 
those of the sodium doublet. 

An immense improvement was effected by Rowland, 
1881, whose gratings have been practically the only ones 
in service for the last thirty years. .Some of them have a 
ruled surface of 150 mm. xfio mm., with about too,ooo 
lines, and can separate doublets the distance of which is 
only i/ioo of that of the sodium doublet in fhe. spectrum 
of the first order. In the fourth order it should resolve 
lines the distance of which is only one-fourth as great. 

Practically, however, it is doubtful if the actual resolving 
power is more than 100,000, the difference between the 
theoretical and the actual performance being due to the 
defect in uniformity in the spacing of the grating furrows.^ 
The splendid results obtained by Rowland enabled him 
to produce the magnificent atlas and tables of wave-lengths 
of the solar spectrum which are incomparably superior in 
accuracy and wealth of detail to any previous work; so 
that until the last decade this work has been the uni- 
versally accepted standard. With these powerful aids it 
^yas possible not only to map the positions of the spectral 
lines with marvellous accuracy, but many lines before sup- 
posed simple were shown to be doublets or groups.; and a 
systematic record is given of the characteristics of the 
individual lines, for example, whether they are intense or 
faint, nebulous or sharp, narrow or broad, symmetrical or 
un symmetrical, reversed, &c. — characteristics which we 
recognise to-day as of the highest importance, as giving 
indications of the structure and motions of the atoms the 
vibrations of which produce these radiations. 

One of the most difficult and delicate problems of modern 
astronomy is the measurement of the displacement of 
^octral lines in consequence of the apparent^ change of 
^’ave-length due to radial velocity or motion in line 
^f sight. This is known as the Doppler effect, and had 
been well established for sound waves (a locomotive whistle 
^ippears of higher pitch when approaching and lower when 
receding) • but it was only confirmed for light by Huggins 
and by Vogel in 1871, by the obseavation of displacements 
< 5 f the solar and stellar spectral lines. 

. It may be worth while to indicate the accuracy necessary 
’n such measurements. The velocity of rotation of the 

‘.This applies to all the Howland Kratincif which have come under my 
with the exception of one which I h.iid the opportunity of testing at 
ine Physical Laboratory, University, Gfittinaen. The reaolving power of 
‘his Rrating was about ?oo,o6o. 
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sun’s equator is approximately 2 kilometres per second, 
while the veloci^ of light is 300,000 kilometres per second. 
According to Di^pler’s principle, the corresponding change 
in wave-length should be x : 150,000— a (quantity too small 
to be resolved ” by any prism or grating then in exist- 
ence. But by a sufficient number of careful micrometer 
measurements of the position of the middle of a given 
spectral line, the mean values of two such sets of measure- 
ments would show the required shift. It is clear, however, 
that if such radial velocities arc to be determined with 
any considerable degree of accuracy, nothing short of the 
highest resolving power of the most powerful gratings 
should be employed. 

Another extremely important application of spectroscopy 
to solar physics is that which, in the hands of Hale and 
Deslandres, has given us such an enormous extension of 
our knowledge of the tremendous activities of our central 
luminary. 

The spectroheliograph, devi.sed by Hale in 1889, consists 
of a grating spectroscope provided with two movable slits, 
the first in its usual position in the focus of the collimator, 
and the second just inside the focus of the photographic 
lens. A uniform motion is given to the two slits so that 
the former passes across the image of the solar disc, while 
the other exposes continually fresh portions of the photo- 
graphic plate. 

If the spectroscope is so adjusted that light of the wave- 
length of a particular bright line in a solar prominence 
(say, one of the hydrogen or the calcium lines) passes 
through the instrument, then a photograph of the promin- 
ences, ^r sun-spots, or facul®, &c., appears on the plate. 
But the character of this photograph ejepends on the por- 
tion of the bright spectral “ line ” which is effective, and 
as the entire range of light in such a line may be only a 
thirtieth part of the distance between the sodium lines, it 
would require a resonring power of at least 100,000 to sift 
out the efficient radiations so that they do not overLap. 

As another illustration of importance of high resolving 
power in attacking new problems, lot us consider the beau- 
tiful results of the investigations of Zeemann on radiation 
in a magnetic field. The effect we know is a separation 
of an originally simple radiation into three or more, with 
components polarised at right angles to each other. This 
is one of the very few cases where it is possible actually to 
alter the vibrations of an atom (electron), and the fact 
that the effect is ijirectly calculable, as was first shown by 
Lorentz, has given us a very important clue to the structure 
and motions of the atoms themselves. 

The experiment is made by placing the source of radia- 
tion (any incandescent gas or vapour) between the poles 
of a powerful electromagnet and examining the light 
spectroscopically. Now this experiment had been tried 
long before by Faraday, but the spectroscopic appliances at 
his disposal were entirely inadequate for the purpose. 

Even in the original discovery of Zeemann only a broaden- 
ing of the spectral line was observed, but no actual separa- 
tion. In fact, the distance between components which had 
to be observed was of the order of a hundredth of the 
distance between the sodium lines, and in order to effect a 
clear separation, and still more to make precise measure- 
ments of its amount, requires a higher resolving power 
than was furnished by the most powerful gratings then in 
existence. 

As a final illustration, let us consider the structure of 
the spectral “ lines ” themselves. Rowland’s exquisite 
maps had shown many of these, which were then thought 
simple, to be double, triple, or multiple, and there are 
clear indications that even the simpler lines showed differ- 
ences in width, in .sharpness, and in symmetry. But the 
general problem of the distribution of light within spectral 
lines had scarcely bc?en touched. Here, also, the total 
“ width ” of the line is of the order of i/ioo of the distance 
Ifetw'een the sodium lines, and it is evident that without 
more powerful appliances further progress in this djrec- 
tion was hopeless. ir 

Enough has been said to show clearly th.it these modern 
problems were such as to tax to the utmost the powers 
of the best spectroscopes and the experimental skill of the 
most e:qperienced investigators. 

Some twenty years ago a method was devised which, 
though somewhat laborious and indirect, gave promise of 
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furnishing a method of attack for all these problems far 
more powerful than that of the diffraction^^ grating. 

Kssentially, the extremely simple apparatus which is 
called the interferometer consists of two plane glass plates. 
These can be made accurately parallel, and their distance 
apart can be varied at will. When light is reflected from 
the surfaces which face each other, the two reflected beams 
of light waves “ interfere ” in such a way as to add to 
each other, giving bright maxima, or to annul each other’s 
effect, producing dark spaces between. 

The alternations of light and darkness which occur when 
the eye observes in the direction of the normal are very 
marked so long as the plates are very near together ; but 
as this distance increases the interferences become less and 
less distinct, until at a distance, which depends on the 
character of the incident lights they vanish completely. A 
p»*rfectly definite relation holds between the “ visibility 
curve ” and the character of the radiation, so that the 
one can be deduced from the other. 

Now the “ resolving power ” of such an apparatus is 
measured by the number of light waves in the doubled 
distance between the surfaces. 'I'liis is about 100,000 for 
a distance of 1 inch ; but the distance is, in fact, 
unlimited^ and as the instrument itself is practically free 
from errors of any sort, its resolving power is practically 
unlimited. 

The use of this method of light-wave analysis is attended 
with certain difliculties, and the results obtained are not 
always free from uncertainties ; but in view of the fact 
that at this time no other methods of this power had been 
d»"vised. it has amply proved its usefulness. Among the 
results achieved by it may be mentioned the resolution of 
many lines supposed single into doublets, quadruplets, &c. ; 
the measurement of their distances apart ; the distribution 
of light in the components ; the measurement of their 
width and the changes produced in them by temperature, 
pressure, and presence of a magnetic field. 

.Among the radiations thus examined, one proved to be 
so nearly homogeneous that more than 200,000 inter- 
ference bands could still be observed. Otherwise ex- 
ppjssed, the exact numbfT of light waves in a given 
distance, say lo cm., could always be determined, and 
by a comparison with iho standard meter the absolute 
wave-length of this radiation could be measured and made 
to serve as a basis for all wave-lengths. 

The standard of length itself, the standard metre, is 
defined as the distance between two lines on a metal bar ; 
and notwithstanding all the care taken in its manufacture 
and preservation, IIktc is no assurance that it is not under- 
going a constant slow change, doubtless very small, but 
perhaps appreciable by the redinements of modern metro- 
logical methods if thr-re were any fundamental unchange- 
able standard with which it could be compared. The 
earth’s circumb?rcnce was supposed to be such a .standard, 
and the metre was originally defined as the millionth part 
c>l an earth-quadrant ; but tlie various measurements of 
this quadrant varied so much that the idea was abandoned. 
The attempt to base the standard on the length of a 
seconds-pendulum was no more successful. 

But we have now the means of comparing the standard 
metre with the length of a light wave (the standard metre 
contains 1,553,1^3 waves of the red radiation from 
•cadmium vapour), so that should the present standard be 
lost or destroyed, or should it vary in length in the course 
of years, its original value can be recovered so accurately 
that no microscope could detect the difference. True it is 
that in the course of millions of years the properties of 
th«* atoms which emit these radiations and the medium 
whit h prop.agate'. them niay change — but probably by that 
tinif' the human race will have lost interest in the problem. 

The difficulties . in the application of the interferometer 
mi-thod of investigating the problems of spectroscopy, Jt 
must be admitted, were so serious that it was highly 
drmrable that other instruments should be devised in which 
tlv-se^ difficult i--^ were avoided. This need was supplied by 
tiu' echelon,^ an instrument based on the same principle 
ci.s the diffraction grating, but consisting of a pile of glass 
plates of exactly equal thickness and forming a kind of 
stairs, whence its name. * 

The grating acts by assembling light-W'aves the successive 
w'ave trams of which arc retarded by some small whole 
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number of waves (usually less than six, the distance 
between the grating spaces being about six light 
waves), whereas this retardation in the echelon is many 
thousand. 

But the resolving power depends on the total retardation 
of the extreme rays, and this may be made very large either 
by having an enormous number of elements with small 
retardations, or by a comparatively small number of 
elements with large retardations. For example, an echelon 
of thirty plates of glass i inch thick, each producing a 
retardation of 25,000 waves, would have a resolving power 
750,000, about seven times that of the grating ; and this 
high value has actually been realised in practice. 

Simultaneously, Perot and Fabry showed that by the 
repeated reflections between two silvered surfaces ^ a very 
high resolving power is obtained, and a few years labT 
Lummer devised the plate interferometer, which embodies 
practically the same idea. / 

The resolving power of all of these newer devices 
clearly many times as great as that of the grating; but all 
equally share the objection which holds (but to a far less 
extent) for the grating — that the different succeeding 
spectra overlap. It is true that this difficulty may be over- 
come (though with some loss of simpli^ty and considerable 
loss of light) by employing auxiliary prisms, gratings, 
echelons, &c., and in this form all these modern instru- 
ments have contributed results of far-rcaching importance, 
which would have been impossible with the older instru- 
ments. 

'riic diffraction grating possesses so man}’ advantages in 
simplicity and convenience of manipulation that it is even 
now used in preference to these modern instruments, except 
for such refinements as require an exceptionally high 
resolving power. But has the resolving power of the 
grating been pushed to the limit? Wc have seen that this 
depends on the number of rulings; and it is c«Tlainlv 
possible to increase this number. But the theoretical value 
is only reached if the rulings are very accurately spaced ; 
for instance, the resolving power of the Rowland grating 
is only one-third of its theoretical value. This is a direct 
consequence of inaccuracies in the spacing of the lines. 
If a grating could be constructed of, say, 250,000 lines 
with exact spacing, the resolving power would be equal to 
that of the most powerful echelon. The problem of the 
construction of such gratings has occupied my attention for 
some years ; and while it has met with some formidable 
difficulties, it has had a fair measure of success, and gives 
promise of still better results in the near future. 

Ihe essential organ in all ruling engines in actual use is 
the screw, wliich moves the optical surface to be rul'd 
through equal places of the order of a 500th to loooth of 
;i miliimetre at each stroke ; and the principal dininilty in 
the construction of the machine is to make the sen-w and 
its mounting so accurate; that the errors arc small com- 
pared with a thousandth of a millimetre. 

This is accomplished by a long and tedious process of 
grinding and testing, which is the more difficult the longer 
the screw. A screw long enough to rule a 2-inch grating 
eould lx; prepared in a few weeks. Rowland’s screw, 
which rules 6-ini:h gratings, required two years or more ; 
and a screw which is to rule a grating 15 inches wide 
should be expected to take a much longer time, and, ia 
fact, some ten years have* been thus occupied.* 

I may be permitted to state a few of the difficulties 
cjiicountered in this work, some of which would douhtles^^ 
have; been diminished if my predecessors in the- field had 
been more communicative 

First is the exasperating slowness of the process of grind- 
ing and testing the screw. This cannot be hurried, cith»>r 
by grinding at greater speed or by using any but the vJ'V 
finest grade of grinding material. The former would cau^c 
unequal expansions of the screw by heating, and the latter 
would soon wear down the threads until nothing is loft 
of the original form. 

Secondly, in rulings a large grating, which may take 

1 Boulouch, t893j observed that Na rings were doubled both by 
reflertlm (grazing incidence) and transmission (normal incidence) with « 
light silver film. 

*■* A method of ruling gratings accurately, which is independent of anv 
mechanical device, is now in process of trial, in which the spacing is regn* 
latcd by direct comparison with the light waves from some homogeneous 
source such as the red radiatiens #cadmium. 
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eight to ten days, the ruling diamond (which must be 
selected and mounted with great care) has to trace a 
furrow several miles long on a surface as hard as steel, 
and often breaks down when the grating is half finished. 
The work cannot be continued with a new diamond, and 
must be rejected and a new grating begun. 

Thirdly, the slightest yielding or lost motion in any of 
the parts — screw, nut, carriage, or grating- or of the 
mechanism for moving the ruling diamond, is at once 
evidenped by a corresponding defect in the grating. When, 
after weeks, or sometimes months, of preparation all seems 
in readiness to begin ruling, the diamond point gives way, 
and as much time may have to be spent in trying out a 
iicw diamond. 

When the accumulation of difficulties seems to be in- 
surmountable, a perfect grating is produced, the problem 
is considered solved, and the event celebrated with much 
rejoicing, only to find the next trial a failure. In fact, 
1 more time has been lost through such premature exhibi- 
' lions of docility than in all the frank declarations of 
stubborn opposition ! 

One comes to regard the machine as having a person- 
ality — I had almost said a feminine personality — requiring 
humouring, coaxing, cajoling, even threatening ! But 
finally one realises that the personality is that of an alert 
and skilful player in an intricate but fascinating game 
who will take immediate advantage of the mistakes of his 
opponent, who “ springs ” the most disconcerling sur- 
prises, who never leaves any result to chance, but who 
nevertheless plays fair, in strict accordance with the rules 
of I he game. These rules he knows, and makes no allow- 
ance if you do not. When you learn them, and play 
accordingly, the game progresses as it should. 

As an illustration of the measure of success attained in 
this work, 1 would direct attention to a recent comparison 
by Messrs. Gale and I,,emon of the performance of a 
grating of bj-inch ruled surface with (hat of the echelon, 
the Perot and Fabry interferometc?!*, &’c. 'I'lic test object 
is the green radiation from incandescent mercury vapour, 
rile spf*ctruin of this radiation had been sujiposcd a simple 
liru’ until the interferometer showed it to be made up of 
live or more components. The whole group occupies a 
•'pace about onc-fifteonth of that which separates the 
sodium lines. 

'File grating clearly separates six components, w’hile the 
more recently devised instruments give from six to nine. 
Fwo of these components arc at a distance apart of only 
1/150 of the distance between the sodium lines, and 
these are so widely separated by the grating that it would 
!)»• possible to distinguish doubk'ts of one-half to one-third 
this value, so that the actual resolving power is from 
.>00,000 to 400,000 — of the same order, therefore, as that 
of the (‘chelon. 

It may well be asked, why is it necessary to go any 
further? 'Ihc s.'ime question was put sonic twenty years 
ago when Rowland first astonished the scientific world 
with resolving powers of 100,000, and it was his belief 
that the width of the spectral lines themselves was so 
great that no further “ resolution ” was possible. But it 
has been abundantly shown that this estimate proved in 
»^rror, and we now know that there are problems the solu- 
tion of which depends on the use of resolving powers of at 
least a million, and others are in sight which will require 
I'^Ti million for their accurate solution, and it is safe to 
say that the supply will meet the demand. 

fo return to our comparison of the telescope and the 
spectroscope ; while the progress of investigation of the 
■'tellar universe will be ever furthered by increased size and 
'■•-‘solving power of the telescope, this is very seriously 
l^ampered by the turbulence of the many miles of atmo- 
i*phere through which the observations must be made. But 
there is no corresnondiilg limit to the effective power, of 
Spectroscopes, and the solution of the corresponding 
problems of the subatomic structures and motions of this 
ult; amicroscopic universe may be confidently awaited in the 
near future. 

The messages we receive from the depth of the stellar 
firmament or from the electric arcs of our laboratories, 
j-ome they in a millionth of a second or in hundreds of 
bght-years, are faithful records of events of profound 
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significance to the race. They come to us in cypher — in a 
language we arc only beginning to understand. 

Our present duty is to make it possible to receive an<l 
to record such messages. When the time comes for a 
Kepler and a Newton to translate them we may expect 
marvels which will require the utmost powers of our 
intellect to grasp 

THE CARBONISATION OF COAL,' 

I. 

"PEFORE it is possible to explain the highly complex 
^ actions taking place in the destructive distillation 
of coal, it is important to have some definite idea of 
the nature of the raw material with which we have to 
deal ; and although many attempts have been made to 
gain an insight into the composition of coal, the wide 
variations in its characteristics, the difficulties attending 
any attempt to separate its constituents, and the ease 
with which the products of its decomposition undergo 
secondary changes at the temp(!ratures employed in break- 
ing it up, have prevented any very satisfactory solution 
of the problem being arrivi-d at. 

The one thing gcMicrally admitted is that coal is the 
fossil rem,ains of a vegetation that flourished in the car- 
boniferous period of the world’s history^ and that it has 
passed through successive stages of checked decay ; the 
action of time, temperature, and pressure, generally out 
of contact with air, resulting in the conversion of these 
into the tertiary coals (such as brown coals or lignites), 
and probably by a continuance of the action yielding 
eventually the true coal. 

All the plants of which we have fossilised record in 
our coal measures consisted of sedges and reeds, tree 
ferns, club mosses or lycopodia, and trees akin to the 
pine ; but in those prehistoric days the conditions of growth 
— warmth, moisture, and carbon dioxide • were such that 
these plants grew with a succulent freedom and rapidity 
unknown in latter days, and which rendered their tissues 
an easy prey to decay and fermentation — actions which 
lc*ft only the more resistant unchanged. I'he work of 
Morris, Carruthers, Fleming, and Huxley has shown us 
that the bituminous matter in coal is largely derived from 
the spores of fossil mosses akin to the lycopodia. If we 
take the club mosses of to-day, we find their spores give 
us the body known as lycopodium — a substance so resinous 
in its nature that it resists the action of water, and is 
used to coat pills, while the same resinous characteristics 
render it so inflammable that a little blown through St 
flame provides the theatrical world with its artificial 
lightning. Spores of this character, from the giant growths 
of the carboniff.M'ous period, together with the more resinous 
portion of plants akin to the pine, are the substances 
which have best resisted the .actions taking place during 
the ages that have elapsed in the formation of coal. 

.Starting with the fibre of the original plants, we find 
two wcll-dcrmed bodies — cellulose, as represented by cott<»n 
fibre, and lignosc*, as represented by jute fibre. In the 
former, the pcrc(*nlage of carbon is 44, in the latter 47 
— each giving distinctive reactions with dilute acids at 
70° C., with anilin sulphate, with Schultzc solution, and 
with mixtures of sulphuric and nitric acids. In the cellular 
tissue, wo find starch ; and besides these bodies, there 
arc present the extractive and mineral matters of the sap. 

Among the extractive matter we find gums — such as 
those exuding from the acacia and cherry, but also present 
in the juice of many plants — mucilage, vegetable jelly 
(which gives many juices their power of gelatinising), 
resins, essential oils, and other well-defined bodies. With 
some forms of vegetation, the essential oils undergo oxida- 
tion and form resins ; and these, being more resistant to 
change, .accumulate in masses of decaying vegetable matter, 
so thiit large qu.antities of them are found in lignite beds 
in a fossilised, but little changed, state. 

The changes in the carbohydrates and extractive matters 
depend largely upon the conditions of decay. Given mois- 
ture aiid air, they become converted into carbon dioxide 
and water ; check the decay by cuttihg off free access of 
1 From a course of Cantor Lectures given at the Royal .Society of Arts in 
November and December, 1911, by Prof. Vivian B. I.ewes. 
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air, the action is slowed down, and the gases evolved are 
carbon dioxide and methane. , 

It is clear that in a mass of rotting vegetation under- | 
going checked decay, fermentation must play an im- 
portant part; and Renault found, in an extensive series 
of researches upon peat, that the most important factor 
in tlic conversion of vegetable deposits into peat was 
fungi and bacterial ferments, which give rise to the pro- 
duction of ulmic compounds of the composition : Carbon 
65-31, hydrogen 3-85, oxygen 30-84. Mulder also, at an 
earlier period, found that bodies could be extracted from 
peat, to which he gave the name of humic and ulmic 
acids ; and Einof, Proust, and Braconnot found that such 
bodies formed the chief portion of peat. 

These humus bodies have also been frequently identified 
in the lignites and also in the true coals. 

None of these bodies are probably definite compounds, 
and resemble the residues obtained by the action of dilute 
acids on sugar and starch. The evidence, however, seems 
to point to the presence in all bituminous forms of coal 
of degradation products of the original vegetation of a 
humus or ulmic character, and which is probably the 
portion carrying the nitrogen ; and in round numbers 
the proportions of the carbon, hydrogen, and oxygen will 
be not far removq^ froni : Carbon 62 per cent., hydrogen 
5 per cent., oxygen 33 per cent. 

It is also well known that tertiary coals, like the brown 
coal and lignite deposits, arc rich in fossil gums and 
rosins, derived from the extractive matter of the vegeta- 
tion ; and a number of these have been isolated and 
analysed ; whilst it is evident that in coal there are resin 
bodies of this character approximating to the general 
composition : Carbon, 79 per cent. ; hydrogen, ii per cent. ; 
oxygen, 10 per C(‘nt. 

The amount of rosin constituents in the original vegeta- 
tion, and which concentrates itself in the coal, must play 
an important part in chemical changes taking place 
during the formation and ultimate composition of the 
coal ; and it is clear that although the vegetation 
that flourished in the coal age was of a very different 
character from that of later periods, yet in all proba- 
bility the variations in the extractive matters of the 
plants varied to much the same extent as in the flora of 
to-day. Thus some deposits would be formed from vege- 
tation containing but little of the resin-forming constituents, 
while others would be rich in them. We know the wide 
differences there are in the physical characteristics of the 
lignites — somi tirnes more like wood than coal, at others 
mack, shining, and with a conchoidal fracture ; these 
variations in appearance being due to the conditions under 
which they have been formed and the amount of resin 
constituents present. 

If wo start wi!h (Iv’ humus and resin constituents as 
they exist in the peat deposits of to-day, the latter are 
present only to the extent of 5 to 10 per cent. ; but in 
the decaying^ vegetation of the carboniferous age, they 
were probably pre^mt in much larger quantities. The 
humus, unprotected by it, rapidly undergoes decomposition, 
with concentration of carbon and evolution of methane, 
carbon dioxide, and water. As the layers of deposit above 
the carbonising mass grow thicker, so probably the tem- 
perature rises. The ratio of resin constituents increasing 
■ in proportion binds together the mass, and so helps to 
protect the remaining humus; and with the lapse of 
centuries lignite is formed. If the amount of resin con- 
stituents has been small, or, owing to local circumstances, 
has not been distributed evenly throughout the mass, the 
lignite is loose in structure, and during the ensuing ages 
continues doconiposing until, if the pressure has been 
great and <!u- temperature high, nothing but the residual 
basis and trace of resin constituent are left in the form 
of steam coal or anthracite. Under other conditions they 
may remain niixMl with the bituminous coal in a seam 
and form inf “mother of coal.** 

If the pi i rent. age of resin bodies has been very high 
as in a driffi d rn pO'.il of spon-s from lycopodia — and the 
temperature has l)cen high, the resin bodies may become 
semi-liquid, and, mingling with surrounding earthy de- 
posits. will give, such compounds ns boghead cannel, the 
organic matter in which has the same composition as 
while it yields 33 per cent, of ash. Some of the 
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cannels, however, are simply very rich bituminous coals. 
When the temperature has been high enough, some of 
the resin constituents practically distil into the underlying 
clay, yielding some forms of shale. 

Heat also may cause isomeric and other changes in the 
resin bodies, thus altering their behaviour towards solvents ; 
while the effect of heat under pressure upon the resins 
is in some cases to decompose them, with formation of 
hydrocarbons, a long series of which were isolated by 
j Renard—among them being both saturated and iinsaturated 
groups, together with hydrocarbons containing oxygen. 
Hydrocarbons, like rctcnc (CigHj,), have frequently been 
isolated ; and this body is found in many lignites. Within 
the last few months, Pictet and Ramseyer have isolated 
hexahydrofluorene (CijH,,.) and others of the hydro- 
aromatic hydrocarbons from coal — bodies which are re- 
solved into aromatic hydrocarbons and hydrogen on 
destructive distillation. Renard long ago isolated not only 
saturated hydrocarbons like pentane and hexane, but also 
hexahydrides or naphthenes isomeric with the ethylene 
series, from the resin oil obtained by distilling wood resin 
at a low temperature (350® C.) ; among these hexahydrides 
King and The presence of bodies 

of this character in low temperature coal tar is a further 
proof of the presence of the resin bodies in coal. 

All those degradation products of the original vegetation 
are to be found in the bituminous coals, the residual body 
and humus forming the leasts, which is luted together by 
the hydrocarbons and resins ; and the characteristics of tin* 
various kinds of coal are dependent upon the proportions 
in which the four groups of the conglomerate are present. 
These constituents of the coal have their own characteristic 
products of decomposition when the coal is subjected ti> 
carbonisation. The humus bodies during carbonisation 
yield a large proportion of the gaseous products, and unde?- 
the influence of heat show no sign of melting, but begin 
to break up at about 300® C. The decomposition become^ 
more rapid as the temperature rises. Water distils over 
in the early stages ; the tar is thin and poor in quantity, 
and the gases up to 600® C. consist of hydrogen, methane, 
and carbon dioxide, with smaller quantities of carbon 
monoxide and traces of other saturated hydrocarbon 
The decomposition can be completed below 800° C. ; bur 
if the temperature is run up to 1000® C., the carboir 
dioxide is reduced in quantity by the action on • it of th< 
red-hot carbon. Carbon monolcide increases correspond- 
ingly, while hydrogen and methane are still evolved. 

The decomposition of the humus is also largely affected 
by the rate of heating. If slowly heated, a large propoi • 
tion of the oxygen is given off in combination with 
hydrogen as water vapour, while if quickly raised in 
temperature more combines with carbon to form carbon 
dioxide and monoxide. The residue shows no sign of 
c.aking, while, like the naturally formed residue — mother of 
coal — it requires a large proportion of cementing material 
to make the particles cohere. The resin bodies and hydro- 
carbons which form the ^cementing portion in the coal 
molt between 300® C. and 320® C. ; and if a coarsely 
powdered sample of the coal becomes pasty or semi-fluid 
at this temperature, it is a strong inference that the coal 
will coke on carbonisation— a fact noted by Anderson, and 
which is very useful in practice as a rough test. • About 
those temperatures, also, the resin bodies and hydrocarbons 
begin to decompose. 

The resin bodies at low temperature yield saturated 
hydrocarbons, unsaturated, chiefly hexahydrides or naph- 
thenes, together with some oxygenated compounds ; while 
the hydrocarbons yield paraffins and liquid products — all 
these primary constituents undergoing further decomposiV 
tions at slightly higher temperatures. The liquid.s so prjM- 
duced begin to distil out as tar vapours and hydrocarbofr 
gases, and leave behind with tH|f residuum pitch, which 
at 500® C. forms a mass already well coked together if 
I the residuum from the humus is not too large in quantity. 

' The coke formed at this temperature is, however, soft ; 
but if the heat be raised to 1000® C. the pitch residu*" 
(undergoes further decomposition, yielding- gas; and Icavin?; 
'carbon, which binds the mass into" a hard coke. 

It has been shown by Muck and other observers that ii 
is not always the coal containing the largest aniount of 
1 volatile matter that evolves gas most rapidly or is richest 
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hydrocarbons, and this paturally follows from thfe fact 
(liaf the coals which .,.haV 0 ihc highest oxygen percentage 
.,n‘ mostly those giving high volatile matter. As these 

an* rich in the bodies which yield most of the 

«!iluting gas and bdfi little tar or rich hydrocarbon gases, 

th..*v cannot give the high result of a coal in which the 

oxvgen content is about 10 per cent, or rather lower, and 
which contains a lai"ge percentage of resin bodies. 

l‘^Kperienco shows that the weathering of coal is a 
plienomenon Which is dependent upon the absorption of 
owgon from the air ; and this weathering is fatal to the 
M)king of some^CQ^ls, the slacks of which are so susceptible 
1.) oxidation that a few days’ or weeks’ exposure destroys 
ilv ir coking power. Now the avidity of oxygen for some 
n gctable resins is well known ; the rapidity with which 
mpal will absorb oxygen from the air may be taken as 
all Hxample. Common resin has itself been formed by the 
n\idation of turpentine, and countless ages under condi- 
iM n*. tending to reduction may well have whetted anew 
tlv resinic appetite for oxygen. In any case, the resin 
Ilf'S are the compounds present in the coal most likely 
i.) possess this property; and it is the chemical actions so 
H.iusetl which lead to slow combustion, and, when 
a« colfM -ated by any rise in the surrounding temperature, is 
, .'ipahle of generating sufficient heat to load to the spon- 
l; Mcoiis ignition of masses of broken coal large enough to 
pi t'vont the escape of the heat as it is developed. 

(’oal exhibits, to a lesser extent, the same property of 
; >>M»rbing gases that charcoal does. The least absorbent will 
lake lip oni* and a quarter times its own volume of oxygen, 
while many bituminous coals will absorb more than three 
f lines their volume of the gas. This action, at first largely 
jiliysical, presents the oxygen in a probably active condi- 
lioa to the resin bodies in the coal, and leads to the rapid 
“ weathering ” and destruction of the coking properties 
f.-and with some kinds of coal. 

Roudouard shown that when coal is weathered 

liurnus bodies* are produced, and the coking power is 
lessened or destroyed. In seven samples of various coals 
the bunuis constituents were increased by the oxidation, 
which seems to show that the action of the absorbed 
owgun is to attack the resin compounds ; and as we know 
that carbon dioxide and moisture are the chief products of 
th .' f'arlicr stagey of heating of masses of coal, it seems 
probable that the result is a conversion of resinic into 
liurniis bodies with evolution of these gases. It is this 
ulinnifi' that loads to the serious deterioration in the gas 
and lar made from coal which has been too long in store ; 
while tlie fact that a cannel coal like boghead or a shale 
df.' s riot weather is partly due to its dense structure, and 
aN«>. in the same way, is an indication that the resin 
hndifs of vvhirh it is chiefly composed arc of a different 
i'P‘* -a fact borne out by their resistance to certain coal 
,M»Ivf*nts wlilch freely attack the ordinary rc^in matter. 

, li has been shown that the coals richest in resin bodies 
Ihe cannels, whilst those that contain most of the 
If siduf's of the humus bodies and least of the resin con- 
fluents are the steam coal and anthracite, and between 
tlv s.* extremes come the large class of bituminous coals. 

Many classifications of coal Have been suggested, some 
bnsfMl on their chemical, some on their physical, and others 
their coking properties. Of the latter, the most gener- 
ic j; adopted is that suggested by Gruncr, in which he 
b'liulaies bilumihous coals into five classes. Although 
Schondorff, Muck, and others have shown that it is not 
■'! ’'^hcable to all kinds of coal, still this criticism applies 
■ dl classifications that have been proposed. 

Carbon Hydrogen Oxygen 

■I'rvCoal •{'Ton-?Sg’"!?) '3-o‘8s. 

• rtiKascoal 80-85 5-°-S-8 lo-o-.y. 

S‘?mi.fat or fur'/Good coke, but\ -‘r 

naeccoal \ porous... ... / 5 0-5 5 5 5-»oo 

\ oking coal ... Best coke ... 80-91 4'5-5'5 4’5“ 5'5 

coals and^ Wr 1 • . . . . 

•anthracite ... J lJ«n/Coking ... 90-93 3 o -4 3 30-45 

'his arrangement.' shows not only the coking properties, 
also the changes*' in composition which the coal under- 
■=j; the concentration of carbon, and reduction in highly 
disfd bodies. In the first class we have the dry coals, 
cling large volumes of gas and liquid products, on dis- 
ition ; and these — as might be expecle^-^most resemble 
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the lignites^ and share with them the properly of non- 
coking or binding together of the residue on carbonisation. 
This is due to the fact that the hurnus-like bodies are still 
present in much larger quantities than the resinic com- 
pounds and. hydrocar boil's, and as on distillation they leave 
lib binding 'material in the residue, the resinic bodies can- 
not supply enough to give more than a friable .mass. 

In the second class if coals, altered conditions of 
temperature, pressure, and time have led to further de- 
compositions of the humus bodies, and the resinic con- 
stituents and hydrocarbons having increased in ratio by 
concentration, a point is reached at which coking takes 
place, although not of a really satisfactory character. 

In the third class, the action has still continued with, 
further concentration of the resin bodies, hydrocarbons, and 
residuum, with the result that the former bodies arc so 
increased in comparison to thr; humus and residuum that 
a good coke results, although, for reasons that will be 
discussed when speaking of coking jirocesses, it is rather 
too porou.s and bulky. 

In the fourth class, the proportion of resin and hydro- 
carbon bodies has reached the right ratio as compared 
with the humus and residuum, and the best coking coal 
is obtained. Bituminous coals of the kind classified by 
Gruner may therefore be looked upon as an agglomerate 
of hurnus and the degradation products of these bodies 
down to carbon, luted and protected by resin bodies and 
their derivatives ; steam coal and anthracite as the degra- 
dation products of humus which has nearly completed its 
decomposition owing to the small quantity of resin bodies 
in the original vegetation ; cannel coal as consisting 
mainly of resin bodies, which, having been in a semifluid 
condition, have mingled with the earthy matter in contact 
with it, so obtaining the high ash found in many kinds. 

In putting forward this theory as to the composition of 
coal, I wish it distinctly understood that by the terms 
** humus ” or “ resin ” bodies I do not imply any one 
definite compound, but merely bodies of this character— 
the humus bodies all containing a percentage of hydrogen 
from 5 per cent, downwards, while the resin bodies all 
contain a percentage of hydrogen above 5 per cent. If it 
is once admitted that coal is a conglomerate of the kind 
I have indicated, it explains all those obscure points which 
no other theory touches — such as why with two co-als of 
almost identical composition and of high oxygen content 
one should be a coking and the other a non-coking coal, 
the reason being that in the one the high oxygen content is 
due to humus bodies, which will not coke owing to the 
low pitch-forming nature* of the hydrocarbons, while with 
the other the oxygen is due to resin bodies, which are 
e.ssential to good coking. 

In 1S9S Aqderson and Roberts, as the result of a long 
research upon the chemical properties of Scotch coals, 
came to the conclusion that a considerable part of the 
organic matter in coal consists of a complex compound 
comparatively rich in nitrogen, and also containin^sulphur, 
and that there is also present resinous material, while the 
remaining constituents acre composed of de^gadation pro- 
ducts of the original carbohydrates of the OTal plants, 
theory which in its essentials agrees very well with my 
views on the subject. 

During the present year (1911) Burgess and Wheeler 
have published the results of a series of experiments upon 
the distillation of coals at various temperatures which lead 
them to conclude that coal contains two types of com- 
pounds of different degrees of ease of decomposition. The 
more unstable decomposes below 750® C., and yields on 
distillation the paraffin hydrocarbons and no hydrogen ; the 
other decomposes only at or above 750® C., and yields 
hydrogen only, or possibly hydrogen and oxides of carbon. 
The latter they suppose to be a degradation product of 
cellulose ; the former to be derived from the resins and 
gums from the coal plants. The authors consider that the 
difference between one coal and another is determined by 
the proportion in which these 'two types exist in the coal. 

All the evidence that can be adduced shows that when a 
coal undergoes destructive distillation all the hydrocarbons, 
together with the resin and humus constituents, undergo 
decomposition at a temperature certainly well below 
7ooP‘ C«, and that, as the liquid and gaseous products distil 
out they leave behind their less volatile residues as a pitch, 
which lutes together the carbon particles and forms soft 
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coke ; whiU; as the temperature rises above 750® C., the 
pilch residue decomposes, yielding hjdrogen, carbon 
monoxide, and methane as gases, while the carbon residue 
from the pitch binds the residual mass into coke. It is 
this residual pitch that Burgess and Wheeler have mis- 
taken for a primary constituent of coal. 

tt is clear, however, that (putting detail on one side 
until our knowledge has been broadened by experience) the 
answer to the question as to what is the composition of 
coal — whether the answer is derived from a consideration 
of the actions taking place during its formation and of 
the Mibstances from which it was derived, or is obtained 
from analytical data, as was done by Anderson and 
Roberts, or from tlie products of distillation, as has been 
done by Burgess and Wheeler— must be that coal is a 
conglomerate of humus and its degradation products with 
thi- resinic bodi»‘s and iln ir derivatives. 

(In the second lecture of the series, Prof. Lewes traced 
the all«*ration.s in ih*- na'lhodN of carbonisation frOiU 
Murdoch’s pot Stills to the latest forins of gas-making 
retorts, showing the reasons that led to the horizontal 
iron retort, its gradii.il re])lacemenl by hre-clay retorts, 
rbe introduction of the inclined retort, and the improve- 
meiii*. in gas s* ttings.) 

Sinee iS()3, when the atlve-m of the incandescent mantle 
as a practical metliod of developing light began to do 
away with the ne»i-^sity for gas of high illuminating 
value, <0 general heeanie the adojition of the mantle that 
in T<)Oo applicatiot\s began to be made in Parliament in 
various (ias Hills !o reduce the standard of light for 
thos(‘ companies whose previous average had been about 
10 candl(‘s, it being fell that a iq-candle gas was 
belter fitted for _\i(‘lding light with the incandescent 
mantle, p<»wer in the gas engine, and for heating in 
gas ves than higher qualllies; and it also gave the 

|)ossil)iHl\ of economies in manufacture, which it was 
hoped might lead to lowering of the price of gas to a 
piniu at which it woidd better compete with fuel gas 
for power purpt)se5. 

During the last t<ai years there has been an amount 
of adivity in ftttf*mpts !o alter the process of gas manu- 
facture whiih has exceeded any that has taken place since 
ilie first few years of its in<eption, and this new era may 
he considmd to have siattfd with the inauguration of 
the vertical retort, in which, by utilising a large oval 
fire-clay retort set on end with a slight taper from bottom 
to top, much larger charges could be used than had been 
possible with the horizontal or inclined retorts, and in 
which also gravity was utilised to the full for charging 
and discharging. 

The vertical retort dates back to 182S, when it was 
first introduced by John Brunton, who, finding that the 
gas could not esc'ape freely from the lower portions of 
the charge, and so created considerable pressure, put a 
perforated pip*' in the centre of the charge to afford 

an easy|jway of e.scape. Nothing more was heard of the 
process, so it probably fail*-d ; l)u,t at later dates attempt'. 

(ff the sameikind were made by Lowe and Kirkham and 
also by .''icott. 

After these early experiments nothing seems to have been 
done for sixty years until the summer of 1903, when 
Settle and Padfield put up a vertical retort at. Exeter, 
and Dr, Bueb .started experimenting on the subject ! 
Germany. 1 

y*riical retorts during the last few )’oars have mr-t I 

with gre.at surross on the Continent, and their use has | 
spread with the greatest rapidity. 1 

In England it has been felt that, good as are the results | 
obtained with the vertical retort working intermittently, 
f.c.. by putting in a full charge of coal, carbonising and 
drawing, and then recharging in the same way as with 
the old form of retorts, gre.at improvements could be 
• ffeco'd by making the procfss continuou.s, as was first 
attemj)ted by Settle, so approaching more nearly to uniform 
eonditiojis of carbonisation. Vertical retorts on this 

principle have been devised by Messrs. Duckham and 
Woodall, and by Messrs. Glover and West, and they 

cert.ainly show results which will lead to continuous car- 
'>onisation being one of the most important factors in 
the future of ga.s manufacture. 

The economies to lie derived from carbonisation in bulk 
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have on the Continent led to still further advances in the 
size of the charge, and little more than three years ago 
chamber carbonisation was introduced at Munich, in 
which charges of 3 to 8 tons of coal can be dealt 
with at a time, and this method also has met with a 
large amount of success, a number of installations having 
been erected on the principles laid down by Ries, Koppers, 
and others. 

Many observcr.s felt that the old horizontal retort could 
be made to yield better results than had hitherto b«en 
oblaint'd, and Mr. C. Carpenter, at the South Metro- 
politan Gas Company’s works, found that great advantages 
may be obtained by pricking the old horizontal retorN full 
of coal, as had been suggested by Kunalh in 1885, instead 
of only partly filling linn, this doing awa} with tlu 
large space that had always been left above the charge 
I of carbonising coal, and ^o eliminating to a greal extent 
the baking of the gases and contact with the heated 
crown of the retort, this giving a distinct advance 
make and quality not only in the gas, but in the tar. 

Whilst these changes in form have been taking place, 
improvements in the settings, gas fuel, and regiMierative 
firing h.ave made such strides that the temperatures 
I'lnploycd are limited only by the nature of the refractory 
materials used, and the result of these higher temperatures 
with light charges is to largely increase the volume* of the* 
gas obtainable per ton <>f coal, but at the samr? time its 
illuminating value is reducid, and the tar is deterioratf'd, 
and il also gives rise to stoppage of ascension pipes and 
an increase in naphthalene troubles in the service. 

When iron retorts w(‘r*? used, the temperatures that could 
bu <‘mployed were limited by the softening point of the iron, 
and rarely rose above Koo'’ C., and although only 0000 
cubic feet of gas were m.idr per ton of co.tI, ih*' gas was 
rich in luxating and lighting value, and the tar exccllc'iit 
in quality. 'I he advent (if the fire-clay retort, as has 

been seen, enabled temperatures to be increased, and 
10,000 cubic feet of g.'is was the geiu ral yield. With the 
introduction of reg(.*nerativc firing, the volume of gas 

obtained ro.se In 11,000 cubic bet, whilst th(* more modern 
dev* lopments approach a yield of 13,000. 

In all these changc.s the gas manager has bf'en actuated 
by ih*' desire to g(‘l th(' greatest volume of ga*. pos.sible 

p;‘r ton of coal, and at the -•ame tinjc to do it with 

the greatest e('onomy, and but little attention lias br»'n 
i paid to the quality of tin- tar and cok(*, wliif h h; 
looked upon as by-products. In point of fact, the tar, 
wlu'ii tc?mperatures were pressfd to their higlu'st in lightly 
! charged horizontal retorts, became so poor and choked 
I with naphthalene and fi (*e i jirhon as to be almost v:i!ueless. 
i 'riie intrrducth'n of huge masses of coal in c.nrbonisa- 
tion, for reasons which will b'* discussed fully l;iter, h.as 
I led to distinct improvrinents in this respect, and although 
' there is no rnddern tar which approaches in v.'iliie tin* 
product of the old iron retort, the improvement in many 
pljices of late has b*'f‘n v(My marked. 

(The gradual growth fjA the coke-making industry was 
then dealt with from the Meiler heap to the modern 
eoke recovery ovens.) ,* 

{To be coniiniird.) 

UNIVEh*SITY AND EDUCATIONAL 

INTELLIGENCE. . ; 

London. — The following arc among the courses that will 
be held in the Faculty of Science at University College 
during the present term : — “ General and Geological 
Aspects of Palscobotany,*^ by Dr. Marie Slopes, on Tues- 
days at 4 p.m., beginning on January 16; “ Instrument'^ 
and Maps,” by Mr. M. T. Ormsby, on Tuesdays at 4 
beginning on January 23; “Vertebrate Palmontolog^^ ” 
Prof. J. P. Hill, on Tuesdays at 5 p.m., beginning on 
January 23. In connection with the Francis Poilton 
Laboratory for National Eugenics, Prof. Karl Pearson wnl 
deliver two lectures on “ Sir Francis Galton,” on Tues- 
days, January 30 and February 6, at 8.30 p.m., to ne 
followed on subsequent Tuesdays by a course of 
lectures on “ Some Problems of Eugenics.” I 

We learn from the Revue Scientifique that M. Gcorf.es 
I.cygucs has just given 25,000 francs to the University 0 
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in aid of thf* new Institute djf Chc'mistry, and that ; 
M. David Weill lia^^ made u third donation of 30,4^00 francs I 
til the University. j 

HriLDixr.s costing nearly 200,000/. are, says Science, | 
» iiher being constructed or will be starlt^d at the University 
of W isconsin before the next academic year opens. Nine 
ni w sti^uctures will be completed within the next twelve 
monthsion various parts of the University grounds. The 
ri. w bj^ldings and their cost will be as follows : — Biology 
hall, X.ooo/. ; wing to library, 33,000/. ; home economics | 
ljuilclijig, 23,000/. ; model high school, 30,000/. ; women’s j 
iloniyTtory, 30,000/. ; agricultural chemistry, iS,ooo/. ; 

( h.-mi-stry building wing, 15,300/. ; horticultural building, 
11.400/.; gymnasium annexe, 3000/. 

A coi;RSii of ten lectures on illuminating engineering 
will he given Oil Tuesday evenings at the Northampton 
I’oly technic Institute, St. John Street, London, L.C., 
i 'Jbmmencing January 16. 'I'he lectures are intended for a 
tl>jli!:ni(nl audience, and each lecture will he given by a 
^^i-cialist in the particular subject. 'I'lie subjects of the 
l.ciures are: — “ 'Ihe Nature of Light and of Radiation”; 

• I'hottimelry and the Measureme nt of Light “ The Pro- 
diicti(ui of I'dectric faght and its Distribution”; “The 
(.diemistry of (ias Manufacture and Lighting”; “ '1‘he Use 
of Shades .and Reflectors”; “Physiological h'aclors in 
Illumination”; “The Practical Use of Arc Lamps”; 

1 he Prai tical Use of Metallic Filament tilow L.amps ” ; 

“ I he Practical Use of Gas Lamps.” 


SOCIETIES AND ACADEMIES, 


1^ London. 

Royal Microscopical bociety, December 20, 1911. — Mr. 
II. G. Plimmer, F.R.S., president, in the chair. — 
F. Shillington Scales : The photomicrograjdiy of the 
' li ('rri< al reactions of the heart. I'lie h'Clurer described the 
principh; and construction of the Kinthoven string galvano- 
ineier, with esjiecial refereiK t^ to the optical arrangements 
aiul the methods of photographing the movements of the 
V. ire, resulting from the <litTerences in potcnti.al set up 
I'v ih«‘ heart-beat. Photomicrographs of the imwements 
'll the hearts of various animals under the influence of 
dings were shown, — Rev. Hilderic Friond : British 
I iibificidcc. riie author first gave a brief historical sketch, 
nlluding to the work of l.ankester, Beddard, and Benhani, 
II. d the various (..'ontinental and other authoriti<‘S who 
n.ive in past Ne.'irs written on the family. After showing 
I lie diriieulties attending definition, and the value of the 

i:e for the purposes of classification, the author pro- 
' ' ed<d to mrange the British species in two classes: — 
(M those genera w’hich are destitute of capilliform setai ; 
"id (.*) tho.se which possess them. These two groups are 
.'g.iiii subdivided, and no fewer than thirty species, besides 
’•Mile subspecies and varieties, are placed on record, of 
uhich ten are described for the first time, and sixteen have 
'"cii added by the author during the year. Specially 
interesting is the di.scovery of a new genus, named Rhy.aco- 
■Irilus, containing two species, of which one {R. bichaetuSf 
1 riend) is new to science. These two species are .as yet 
^nown only in Derbyshire. Ilyodrilus is now definitely 
■ '•corded as British, with no fewer than five species. 

Linnean Society, December 21, T911. — Dr. D. IL Scott, 

• R.S., president, in the chair.- -Rev. Hilderic Friend : 
''"uiH annelids of the 'I hames Valiev. 

■* * 


Dublin. 

Royal Irish Academy, December ii, 1911.— Rev. Dr. 
Mahaffy, president, in the chair. — VV. F. de V. Kano : 
UJali' Island Survey Reports. — Butterflies and moths. 
Di'.‘ lepidopterous faui^ of Clare Island is relatively poor, 
nd shows a marked ' preponderance of northern species. 

I be island affords a second Irish habitat for Dasydia 
'bfuscaria, a remarkably mclnnic variety. The coast sand- 
■ills of Achill and of isolated points on the adjoining main- 
mid arc noteworthy for the occurrence of Nyssia zonaria, 
;'ud the discontinuous range of this species, with its wing- 
female and sluggish herb-eating larva, presents an 
•nteresting and difficult problem to the student. — F. Balfour 
Browne : Water-beetles. Ninety species of water-beetles 
now known to occur in the Clare Island district. 
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.\mong&t these are some uncommon .species, notably 
Deronectes griseo-siriattis and Agabus congener ; the latter 
insect had not been previously found in Ireland. The local 
Ocihebiiis legolissii occurred on Clare .sland. In .addition 
to the full lists of species, a careful analysis is given of the 
West Mayo water-beetle fauna. The author recognises the 
occurrence of a distinct west-ranging Irish group of species 
---of both northern and southern luiropean origin — a fact 
which has also been noticed in oilier sections of the fauna 
of the west of Ireland. — Miss Jane Stephon* : FVesh- 
water sponges. Five species of fresh- water sponges were 
found, namely, Spongilla fragilis, S. lacnstris, Ephydatia 
miilleri, E. ftuviatilis, and Uetervmeyenia ryderi. 'I'he 
first-named is new to Ireland. Of the remaining species, 

H. ryderi, a sponge common to Nortli America and the 
west of Ireland, is very wideh dislribultd lliroughout the 
district examined. Different forms of this species are 
described for the first time from Ireland. 'I’he difTerences 
between the sponges growing in lakes lying on limestone 
and those in lakes on non-calc;ireous rocks arc' notc'd. 


BOOKS RECEIVED. 

Die* Chemic* der ('»*lliilose untc-r beMuiderer j^ruck- 
sichtigung der 'I'e.xtil- -und Zcdlsloflinduslrieii. By Prof. 
('. 1 1. Schwalbe. Zweilc* Il.'ilfte (Schluss des \Verkc*s). 
I’p. 273-<)()0-f xil. (Ik-rlin : (jc-bruder Borntra»*gcT. ) 14. So 

marks. 

Ilar.dbuih tbr baulechnischen t iHsteinsprufung. By 
Prof. J. 1 lirsihwald. Frsier Band. Pp. xi-H3S7. (Bc.'ilin : 
tii-hi L d«*r Horntrac ger.) 

.\niuiaire .\stronomique et Metc'^orologiquc! pour 1912. 
By ( . b'lammarion. Pp. 3ho. (Paris : F. F'laminarion.) 

I. 50 francs. 

Mineralogy. By Dr. F. H. Hatch. Fourth edition. 
F'p. ix4-253. (London: Whittaker and Co.) 44’. net. 

Increasing Human Kfliciency in Business. By Prof. 
W. D. .Scott. Pp. v-h339. (London : Macmillan and Co., 
Ltd.) 5.V. Ud. net. 

The Rutiunul Arithmetic for Rural Schools. By (i. 
Ricks. Srhol.ar’s Book. 'I’hird Year’s (bourse. Pp. 4S. 
F'ourth Year’s Course. Pp. 48. (London ; Macmillan and 
Co., Ltd.) 3(/. each. 

Black’s Literary Readers. By J. F'inneanore. Book vi. 
Pp. 268. (f.ondon : A. and C. Black.) ia’. qd. 

Twenty-.seventh Annual Report of the Bureau of 
American Fthr.ology to the St'crelary of the Sniillisonian 
Instilution, 1905-6. Pp. 672. (Washington : Government 
Printing Ofllce.) 

Supplement tc^ the Fourth Report of the Wellcome 
'Propical Research Laboratories at the Gordon Memorial 
(.'ollege, Khnrfoum. By Dr. A. Balfour, C'aptain R. G.'f 
Archibald, and others. Pp. 448. (London : Bailli^re, 
'I'indall and Cox.) 15.V. net 

Ilandbuch der vergleichenden Phy'^iologie. F.diled by 
If. Winterstein. iS Lieforung, Band ii., l^rstci Hiilfte. 
Pp. 1 145-1563 •+ .X. 19 Lieferung, Band iii., F>ste lliilflc’. 

Pp. ifK>. (Jena : G. Fischer. J 5 marks each. 

('oinplete Yield Tables for British Woodlands and the 
Finance* of British I'orestry. By P. T. Maw. Pp. xii-f 
108. (London : Crosby Lockwood and Son.) ys. i.d. net. 

Sliackleton in the .Antarctic : being the Story of the 
British .Antarctic Kxpedition, 1907-9. By Sir F. Shackle- 
ton, C.V.O. Pp. 255. (f.ondon : W. Heinemann.) 15. 6d. 

h'lashcs from the Orient, or a 'Ihousand and One Morn- 
ings with Poesy. By J. Hazelhurst. Book four — Winter. 
Pp. xi4-284. (London: Ilazell, AVatson and Viney, Ltd.) 
lA. fid. net. 

An Intermediate Course of Practical Physics. By Raja- 
nikanta Dc. Pp. xii + 284. (Calcutta: International 
Publishing Company.) 

Willing’s Press Guide, 1912. Pp. xiv-l-489. (London : 

J. Willing, jun.. Ltd.) is. 

Biological Aspects of Human Problems. By Dr. C. A. 
Herter. Pp. xvi + 344. (London : Macmillan and Co., 
Ltd.) Os, 6d. net. 

A Geography of the World. By B. C. Wallis. Pp. 
xvi-f372. (London; Macmillan and Co., Ltd.) 35. 6d. 

The Chemistry of Bread-making. By J. Grant. Pp. 
vl4*224. (London: E. Arnold.) 5s. net. 

Memories of a School Inspector : Thirty-five Years in 
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l.aiH-aihire and SulToIk. By A. J. Swinburne. Pp. ?74. 
(S.Txmundham : The Author: .and London: McDougalt's 
I*.!ducnt.ional Company, Ltd.) 2 a-. nd. net. 

^^i^'l'obiology. for Agricultural and Domestic Science 
Students. Edited by Prof. C. E. Marshall. Pp. xxi + 724. 
(London: J. and A. Churchill.) lo.'s. 6d. not. 

'rho Metallurgy of Steel. 15 y E. W. Harbord and J. \V 
Hall.. 2 vols. Fourth edition. Vol. i. Pp. xvi + 522 + 
x\ix. Vol. ii. Pp. xviii + 523-933 + xxix. (London : C. 
tirilVm and Co., Ltd.) 365. not. 

From Constantinople to the Home of Onffar Khayyam, 
rr.avels in Transcaucasia and Northern Pf^rsia for Historic 
;iiid Literary Research. By Prtd. A. V. \\’. Jackson. 
P|). xxxiii + 317. '(London: Macmillan and f'o., I^td.) 
15^. net. 

Die Reizbewegungen der Pflanzen. By Dr. FL G. Prings- 
heim... Pp. viii + 326. (Berlin : J. Springer.) 12 marks. 

Text-book of Botany for Colleges and Universities. 
Bv Members of the Botanical Staff of the Univorsitv of 
Chicago, Drs. J. M. Coulter, C. R. Barnes, and If' C. 
Cowles. Vol. ii. Ecology. Pp. x + 44S5-q(i4 pp. a — (]. 
(New York, &c. : American l?ook Co.) 

^ DIARY OF SOCIETIES. 

THURSDAY, Ianuarv ti. 

Royal Society, at 4.30. — On the Propagation of Waves through a 
Striaificd Medium, with Special Reference to the Question of Reflec- 
tion : Lord Rayleigh. O.M., F.R.S.— On the Variation of the Specific 
Heat of Water, uiih Experiments by a New Method: Prof. H. L 
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THE MNEMIC THEORY OF HEREDITY. 

Die Mneme als erhaltendes Prinzip in WecHset des 
Organischen Geschehens. By R. Semon. Dritte 
Auflage. Pp. xviii + 420. (Leipzig : W. Enge),- 
mann, 1911.) .Price 10 marks. 

'"r'HE theory of heredity which is associated more 
A especially with the names of Ew’ald Hering, 
Samuel Butler, and Richard Semon, and endeavours 
to explain the phenomena of inheritance as due to 
a kind of unconscious memory, on the part of the 
developing organism, of the experiences of past gene- 
I rations, has not, at any rate in this country, met 
with a very large measure of acceptance. It is a 
noteworthy fact, however, that in 1908 *Mr. Francis 
Darwin made it the subject of his presidential address 
to the British Association at Dublin, and expressed 
views which correspond very closely with those of 
the authors mentioned. 

The mnemic theory, which is based upon a Wief 
in the inheritance of acquired characters, naturally 
does not appeal to those who deny the possibility of 
such inheritance. The position taken up with regard 
to this question by Prof. Wcismann and his fol- 
lowers, however, can scarcely be maintained much 
longer in face of the rapidly accumulating evidence 
which, it must be confessed, their unbelief has been 
pi rhaps the chief agent in eliciting. 

Prof. Semon quotes several instances of this evidence 
in the work before us, the most convincing of which 
appears to be that obtained by M. E. Borda^e in the 
case of peach trees. It has long been known that 
European trees, when grown in tropical or semi- 
tropical countries, tend to lose their deciduous char- 
acter and become evergreen. This is the case in the 
Island of Reunion, where M. Bordage conducted his 
experiments. He found that in the course of twenty 
><‘ars peach trees imported from Europe become almost 
completely evergreen. This, of course, is an indi- 
vidual somatogenic, or so-called “acquired ’’ character; 
hut when seeds of these modified trees are sown in 
certain mountain ^(iistricts where they are. exposed to 
a considerable amount of frost, they promice younjg 
peach trees which are also evergreen, although seeds 
imported from Europe and sown in similar situations 
produce normal, deciduous trees. 

It is true that an attempt has been made with 
regard to such cases to uphold the Weismannian 
' •position by suggesting that the stimulus of changed 
cjfwonment affects both the somatic cells and the 
germ cells of the parent simultaneously, by what is 
i called “parallel induction,” so that the germ cells 
Vile modified in a corresponding fashion to the somatic 
tells, and will therefore give rise to similarly iflbdiftcd 
offspring; but this certainly looks very like a last 
attempt to 'maintain an untenable position, and, in 
any case, as Sumner and Semon have pointed out, it. 
makes no difference as regards the importance of the, 
action of the environment as a factor in organic evolu- 
tion whether we suppose the effect upon the germ cells 
to be produced by “ parallel ” or by “ somatic induction.” 
'fhe mnemic theory assumes that the germ cells are 
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not, as Wcismann would have tis ®fieve, shut off 
from the influence of the body or soma, but that they 
are, like other cells, and more especially the nerve 
cells, capable of responding to stimuli by some defiaite 
alteration in their condition. The stimuli to which 
they respoifU are changes in what Semon calls the 
“ energetic situation ” of the whple organism. The 
Effects of such changes are supposed to be impressed 
upon the germ cells as “engrams,” and are of a 
lasting character. 

We may here translate Semon ’s two mnemic 
“ laws ” (“ Hauptsatze ”) : — 

First Mnemic Law (Law of Engraphy). — *M1 simul- 
taneously acting stimuli within an organism form a 
coherent simuItan(K)us stimulation-complex, which acts 
cngraphically as such, i.e, which leaves behind a 
coherent and to that extent a unified engram-complex. 

Second Mnemic ‘ Law (Law of Ekphory). — The 
partial recurrence of the energetic situation, which has 
previously acted cngraphically, acts ekphorically upon 
a simultaneous en gram-complex. To speak more 
precisely : the ^partial recurrence of the stimulation- 
complex which left behind it the engram-complex 
acts ekphorically upon a simultaneous engram-com- 
plex, whether it be a recurrence in the form of the 
original stimuli or of mnemic stimuli. 

It is perhaps scarcely necessary to point out that 
by “ Ekphorie ” Semon means the calling forth again 
of the latent engrams by some appropriate stimulus, 
whereby they become mai^estcd in the organism. 

The condition of the germ cells is thus supposed 
to be more, or less permancntlf‘ modified by changes 
in the “energetic situation” of the parent Ixidy, and 
such modifications affeci the development of th(' germ 
cells because the engrams arc called forth in due 
sequence by appropriate stimuli and express them- 
selves in corresponding modifications of the body of 
the offspring. 

The germ cells are thus stored with the latent 
“memories” of past generations, and they may con- 
tain many engrams that may never get the chance 
to express themsclujfes in any particular individual 
ontogeny. Thus a number of alternative routes arc 
open to each individual at the commencement of its 
life-history, and the particular route followed will 
depend upon the nature of the stimuli which the 
developing organism happens to encounter. 

Semon finds confirmation of these views in the 
experiments of Kammerer upon the toad, Alytes 
obstctricans. It is well known that most frogs and 
toads deposit their eggs in water, where the male 
embraces the female and squeezes the eggs from her 
by the pressure of his arms. .\s the eggs pass out 
they are fertilised, their gelatinous envelopes swell 
up, and they adhere together to form the spawn. 
In adaptation to this habit the forefinger of the male 
exhibits a characteristic pad or swelling, and the 
musculature of the forearm is hypertrophied. 

In the obstetric toad, on the other hand, sexual 
union, followed by the fertilisation and deposition of 
th^ eggs, takes place on land. The eggs are larger 
and contain more yolk, and arc produced in much 
smaller numbers. The male assists in the removal 
of the eggs from the female by means of his hind 
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legs, anU as there is no water to cause the gelatinous 
envelopes to swell up, they remain sticky and adhere 
to his legs. No pads are developed on the forefingers, 
.at rfiny rate in the race with which the experiments 
were made. Thus these toads have departed widely 
from the ancestral habits of the Anura, bi^ Kammerer 
discovered that they could be made to return to those 
habits in a very simple manner by environmental 
stimuli. 

If the animals are kept at a relatively high tem- 
perature (25 — 30° C.) they are induced to seek the 
water in order to cool themselves, and there the 
processes of egg-laying and fertilisation take place. 
The gelatinous envelopes of llie eggs now swell up 
and refuse to adhere to the legs of the male, and the 
spawn is accordingly left to take care of it.self in the 
water. The animals become gradually accustomed, 
during several breeding periods, to this altered mode 
of i>rocedure, and will at length behave in the same 
way even at the normal tt‘mperatnre. At the same 
lime, the number of eggs which they lay increases 
and the eggs become smaller and poorer in yolk, and 
therefore more like those of ordinary /rogs and loads. 

More important, however, is the fact that the off- 
spring of these toads are found to be modified in their 
habits exactly as the parents were. When sexually 
mature they seek the water, even when kept at the 
normal temperature, and there unite and deposit their 
eggs. Still more remarkable is the fact that in the 
fourth generation of the offspring of these modified 
toads, kept under the samU conditions as the parents, 
the secondary sexual ^characters found in frogs and 
toads which normally lay their eggs in water, and 
which doubtless occurred also in the ancestors of the 
obstetric toad, are seen to have reappeared; pads are 
present on the forefingers of the male, and the muscu- 
lature of the forearm is hypertrophied. Here, then, 
we have a case of atavism or reversion brought about 
by changed environment, and in which crossing or 
hybridisation has played no part. The ancestral 
engrams must be latent in the germ cells, and capable 
of being called forth by the recj^rrence of the appro- 
priate stimuli; unless, indeed, we suppose that the 
characters in question have been produced altogether 
de novo by the changed environmental conditions, 
which seems highly improbable in so short a time. 

As regards what vve may perhaps call the physico- 
chemical nature of the engrams, Semon adopts a very 
cautious attitude. Apparently he objects to the idea 
0/ material primordia in the germ cells, and purposely 
avoids molecular interpretations; but he leaves this 
question entirely open, except in so far as he regards 
the engrams as being localised, chiefly, if not exclu- 
sively, in the nuclei of the germ cells. He also does 
not attempt to solve the question as to how the 
necessary stimuli reach the germ cells. That they do 
reach them, however, appears to be certain from 
experimental evidence, and that fact is sufficient as 
a basis for the mnemic theory of heredity. 

The fact that this extremely interesting book has 1 
no A n uc hcd its third edition, having been first pub- ' 
fished in 1904, affords a sufficient indication of the - 
interest which is 'taken in Germany in the views so ' 
ably expressed by its author. Arthur Dendy. i 
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BOY LABOUR AND APPRENTICKSHIP. 

Boy Labour and Apprenticeship, By Reginald A. 
Bray. Pp. xi -1-248. (London; Constable and Co., 
Ltd., 1911.) Price 55. net. 

Q uestions relating to industrial administration 
and regulation arc of special interest in a time 
of widespread unrest in the working community. A 
markcil improvemc'nt in trade has followed a long 
period of depression. A book on boy labour therefore 
arrives opportunely. The present production is in- 
teresting rather as a representation of the points of 
view of a London Ckjunty Councillor than as an aid 
to the solution of the problems connected vvitli the 
entry of the adolescent into the working community. 

To deal in a book with these problems it is neces- 
sary to begin with a clear definition of the problems 
an(l to discuss them with direct reference to an actual 
issue. Mr. Bray recognises this necessity, but . he 
]\as not escaped from th<^ confusion of ideas which 
is too common where social problems are the subject, 
and his proposals for reform are definite only in the 
form of words in which they are embodied, but are 
hopelessly too vague to form a basis for any jjrocedure. 
'J'he confusion begins in the first chapter, on “The 
Essentials of Apprenticeship.” It is stated that an 
apprenticeship system must satisfy three conditions. 
First, it must provide for the adequate supervision 
of the boys until they reach the age of eighteen ; 
secondly, it must offer full opportunities of training, 
both general and special — the training of the citizen 
and the training of the w'orker; lastly, it must lead 
I forward to some opening in the ranks of adult labour, 
for which definite preparation has been made, and 
in which good character may find reasonable prospects 
of permanent employment. 

I These requirements are followed by a general 
demand that they are to be applied to all boys ; appren- 
ticeship must be universal. How these essentials are 
to be assured is admitted to controversy, but that they 
ought to be assured is taken as axiomatic. Now if 
these essentials and their universal application to 
all boys are to be admitted, clearly they must not be 
specifically associated with preparation for industrial 
efficiency fef workers, but applied to all classes of the 
community, and in this sense in a general way the 
propositions will not be disputed as a pious expression 
of desirable possibilities. 

If suitable supervision can be provided, most people 
would be the better for it even after the age of 
eighteen. All training is good. A job of some kind 
for everybody is devoutly to be wished. But in pt;o- 
I cceding to examine what the author calls the old 
apprenticeship system, he gets off at a tangent from 
his definition, forgets that he is dealing only with / 
a verjt small number of the boys who lived in the time 4 
of trade guilds, and that the arrangements which he 
praises lacked the quality of universality, which lack 
vitiates the comparison which he proposes between 
the good old times and the present. 

The summary of methods of apprenticeship, not in 
the sense defined in the first chapter, but in the sense 
of specific contract between employer and employed 
with mutual obligations, is interesting, but is marred 
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hy intor|)()liiti*d rofrronces to individualism, collortiv- 
isin, compotilion, &c. 

'I'lic historical summary of the early part of the 
ninrtconth crnlurv in respect to adolescent labour 
and the Arts relating thereto is germane to the sub- 
ject, hut all through there is a lack of clearness as to 
the aim of the arguments and voluminous quotations. 
Tho author h(‘\vails the bad state of what he calls the 
industrial system, or industrial organisation, when 
what he really means is that there was no system 
and no attention by the community as a whole to the 
ganisalion of industry. The decay of approntice- 
,lii|)S which he bewails did not arise from the cupidity 
r caprice of the employers so much as from the 
.liial disappearance of the handicrafts for which the 
Si'i)ren tires were being trained. 

Another confusion of ideas occurs in coniKTtion with 
the lisp of the word “State.” The author forgets that 
the ‘State” is ourselves. He speaks of the “State” 
of some superior aloof deity, who is to carry out 
recjuirenients which he has laid down as untvers.al 
ndolesef'nts. 'fhe “industrial system,” “the mi- 
|■iovrl^“ “the capitalist,” “the manufacturer,” arc 
ii^'d as terms antithetical to the “State.” Again, the 
(hajiter on tlie guardianship of the State is a short 
Miinmary of the laws relating to child labour. I hre 
■ li^ain, however, th(? author is dealing with a particular 
p tri of liib general proposition, and when h«‘ comes 
!«' deal with the question of education he necessarily 
n innis to xitv vague generalities. 

1 he ho(»lv <d<»ses with a siadc's of “definitj pro- 
l»"'- ils. None of those jaoposals takes any account 
ef the hoy’s own attitude to the question. 

I. d'liat the school age should be raised to fifteen. 
I'hai the hoy should be under the supervision of 
< lovennnent ofticials until he is eighli‘en. That the 
I-d»(uir J^.xchang<‘S and the Advisory Committees 
.'I ladled to them are to keep in touch with every boy 
l'> nllldal and voluntary visitors during these three 
'‘ai\^ 

.V ddiat tin* employment of boys b('tw<'en fifteen and 
iiditer n should be restricted to half-time. 

f. 'I hat th(‘y should be regularly medically inspected 
luring those years. 

5 - 'f'hat the Advisory Committees in connection with 
I '- habour Exchanges should find jobs for all boys. 

1 he author omits to make any suggestions for the 
p' ciiii- organisation of the vast additional public ser- 
ire outlined, except that he places it in the hands of 
I '• Hoard of 1 rade. Still less does he show how the 
’mmunity that is to say, ourselves — is to be induced 
" go on working for our olTspring until all of them 
‘ ' eighteen years of age, or to beg from our neigh- 
wdio have none the means wherewith to feed 
aiijiji lot he them. It is quite simple to put these 
i^t'uiions on the “Slate” as a duty, but it does not 
quite so simple when we call the “State” by its 
•^er name. 

^■le does not realise that the London County Council 
go much farther in making social experiments 
’•‘0 the State can, and that London is becoming a 
I plact* for the study of social economics other than 
Jse associated with its own special conditions. The 
'^able capacity of London is considerable, and it is 
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j therefore a good place for sanguine people imbued 
with “the sentiment of humanity” and “ imaginatix •' 
reason ” to make social experiments from which othi i; 
parts of the country may learn useful lessons both 
of a negative and positive character. 

The happy picture of elementary and secondary 
education under the Countv Council will amuse some 
of its ill-natured critics, and the suggestion that 
;ill the youths of the country should be subjected to 
the supervision of tlu' “State ” or the T-.(LC. until they 
are eighteen years old, because parents and employ(*rs 
are no longer to be trusted to discipline and train 
except as voluntary assistants to Advisory Committees 
at the Labour Exchanges, will seem humorous to 
anyone who can appreciate a solemn jest. 

lunrrsn and trjsii fricsii-water fisiiks. 

The Frcsli-water Fishes of the British Isles, Hy 
Tate Regan. Pp. xxv f2S7. (1-onclon : Metliuen 
and Co.. Ltd., iqii.) Price Gs, 

\ /I R. REfiAN is to be congratulated upon the piib- 
^ lieation of this little manual, which should find 
a plac(‘ in the lilirary of i very person who lakes an 
interest in the natural history of our islands. I'lie 
lack of a convenit'ut manual of modi'rate si/e and 
modest price must often have been felt by many besides 
ourselves, and this want has been well supplied b\ 
rh(‘ hook now bc‘fore us. ('oncise but adequati* descrip- 
tions are giv(*n of all fishes native to the fresh w\aters 
of thes(.‘ islands, including such marine and estuarine 
specu‘s as are knowrt to asr*bnd into fresh water, and 
in our opinion Mr. Reg.an’s work marks a distinct 
st(*p in advance of any of its predecessors. The 

figures have been drawn by the author himself, and 

are well .adiipted for showing the salient features of 
the fishes illustrated; in one, or two instances the\ 
have been drawn from examples which havi‘ barely 
attained the characters of adult fish, but this is not 
really a matter of very great moment, for the changes 
due to age, sex, and maturity in t*ach species are 
generally iH)int<‘d out in the text and the size of the 

examples figured is given. 'I'he importance of tin* 

latter information is, unfortunately, not always as 
fully appreciated by those, w-ho describe fishes as by 
those who hav^ to identify particular individuals with 
the aid of the descriptions and figures given. 

'J'hc‘ vast bulk of our fresh-water fishes are either 
salmonids or cyprinoids, and the treatment of thi'se 
families by Mr. Regan is in some respects fuller than 
that accordetl by any earlier author. Probably few 
families i^rovide greater puzzles for the framer t)f 
specific definitions than the Salmonida*, and it is not 
to be expected that the course adopted by Mr. 
Regan in recognising no few’er than fiflei*n species 
of char and eight of whitetish will commend itself to 
all his readers. What constitutes a spt?cies is, how- 
ever, a question upon which any ptirson in possession 
of the requisite information may form his ow’n view s ; 
the point of practical importance is that Mr. Regan 
has given us by far the fullest extant di?scriptions of 
the numerous forms (w'hether regard(‘d as species, sub- 
species, races, or varieties) of char and w’hitefish found 
in the lakes of Great Britain and Ireland. In this he 
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has bcon aided I)y the excellent series of sj^ecimens 
now in the collection of the Natural History Museum, 
the formation of which was, we believe, largely due 
to his own exertions, and it is much to be hoped that 
it will not be long before this series is completed by 
the addition of examples from any lakes the char or 
wliitefish of which are still unrepresented in the 
national collection. 

Although the whitcfish of Lochs Lomond and Eck, 
of the English lakes, and of Bala Lake were treated 
by Mr. Regan as subspecies of a single species in 
190S, he now treats thorn on pago^ 12 1-5 as represent- 
ing three substantive species, but states on p. 263 
that they “arc only local fomis of one species, which 
is closely related to Cnrcgonus wartmanni of the Alps, 
to forms inhabiting Scandinavia, and to anadromous 
Arctic species.” Both this and his statement that the 
“species” of char arc “of quite another nature from 
widely distributed forms, such as the pike or roach,” 
give some indication of the difTiculty which he h:is 
himself felt in adopting his present position. 

The cyprinolds present a difficulty of a quite 
different nature; they are normally gregarious fishes, 
many well-defined species of which arc found in the 
same waters, and the rudd is proverbial in northern 
Europe for its disregard of specific distinctions when 
on the spawning-beds. In these circumstances natural 
hybrids are by no means infrequent, and in carefully 
describing and often figuring these Mr. Regan has 
rendered readily available information which was pre- 
viously only accessible to those who were conversant 
with purely scientific literature, * 

The results of recent researches into the life-histories 
of the salmon and the eel are carefully and clearly 
summarised, and some information as to the life- 
histories of other species is given; but the statement 
that the eggs of the roach are shed on the bottom is, 
if not inaccurate, at least not universally true. We 
cannot blame Mr. Regan for the very inadequate 
accounts given of the breeding, eggs, and larvae of 
many species, for these are matters which have been 
much neglected by naturalists and particularly by 
British and Irish naturalists, and the available in- 
formation is, at the best, somewhat meagre. We 
think, however, that descriptions (and dimensions) 
ought to have been given of the eggs and larvae of 
such fishes as the shads, the'^pike, and at least one 
typical cyprinoid; such information is to be found in 
the works of Continental writers, and is of consider- 
.'ible pr.actical value both to the naturalist and the 
fisherman. 

Care has been taken throughout to verify the sUc 
and weight att.ained by c.ach species, and, in the case 
of the pike, the history of the great fish of Loch Ken 
is given in some detail, and an account of the large 
])ike taken when Whittlesea Mere was drained is 
given in an appendix. 

The final ch.apter, which deals with the origin and 
geographical distribution of our fresh-water fishes, is, 
perh.aps, one of the most interesting in a book which 
throughout reflects great credit upon both author and 
publishers, and deserves to become a standard work. 

L. W. B. 
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STUDIES OF BIRD-LIFE L\ UGANDA. 
Studies of Bird-life in Uganda, By Dr. R. A. L. van 
Someren and V. G. L. van Someren. (London ; 
John Bale, Sons, and Daniellson, Ltd., 1911.) Price 
1/. 11s. 6d, net. 

T hese studies comprise more or less beautiful 
photographic pictures of the red-headed wood- 
pecker, Egyptian goose, sacred ibis, stone curlew 
(thicknec), little green-backed heron, sandpiper, rufus- 
nccked nightjar, bateleur eagle, darter, cormorant, 
black and white African chats, paradise fly-catcher, 
hagadash ibis, whydah finch, black-headed shrike, 
crowned crane, and pied kingfisher. The last-namt d 
is an excellent picture. That of the crowned cranes 
is also of interest as showing the appearance of tli<^ 
immature bird at a stage not usually illustrated in 
museums. The red-headed woodpeckers are also fiin* 
pictures. There are some- charming studies Sf ibi.> 
and of the little green heron on its nest with eggs ; ut 
the darters on their nests amongst the trees, and an 
excellent figure of their white, downy young; and .a 
characteristic representation of the black chat with a 
white splash across the wing, which is such a con- 
stant and charming feature in Uganda landscapes. 

But in a general way it cannot be said that this 
collection of pictures is remarkably illustrative u) 
bird-life in Uganda. The picture of the Egyptian 
goose might have been done even better in St. James 
Park. The sandpiper also might have come fr«Jin 
many other parts of the world, and there are studirs 
of the mature crowned crane issued from the London 
Zoological Gardens which are better pictures than tb* 
one here given. In fact, when we consider the extr.i- 
ordinary wealth of bird-life in Uganda (a wealtli 
scarcely equalled elsewhere in the whole conlinciu, 
since we have in Uganda a mingling of western 
eastern, northern, and southern forms), the reviey'cr 
is a little surprised that the authors should not ha\. 
devoted their photographic skill to a wider and mor*- 
typical selection. For example, they could have doin 
a great deal to clear up for science disputed points 
about the marabou stork. Marabous abound in i\v. 
Uganda Protectorate, and snapshots of the flying 
marabou would have sho^n us conclusively whether 
(as 1 maintain) it flies with neck outstretched, 
whether, as other observers declare, with neck with- 
drawn,^ as in the case of herons. 

It should not either have been beyond the oppor- 
tunities of the van Somerens to have given us pictun -^ 
in a wild state of the Balaeniceps rex; or of lh<' 
splendid blue plantain-eater of the Uganda Jorests, or 
the smaller and equally handsome violaceous plantain- 
eater, especially when the tameness of these birds i^ 
taken into consideration. Then there is the handsc^m 
saddle-billed stork. There are many types of iKwon 
and egret, of duck and goose, never seen in Englisli 
parks, of barbets and hornbills, which might havi 
been as easily illustrated ^ as the world-wide ston .- 
curlew or cormorant. 

The notes which accompany these well-exccutcd 
photographs are of considerable interest. The native 
name o^f the bird is always given, together with char- 
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fu'teristic stories- and proverbs concer^ning the birds 
Hn one or two instances these are rendered in broken 
English, which is scarcely necessary, since they arc 
not likely to have been given to the authors in 
that form). The nesting habits of the birds, the 
appearance of the nestlings and of the eggs, the time? 
of the breeding season, are supplied, and here one 
c^ets a good deal of new information based on careful 
observation. Even on the subject of the Egyptian 
geese the remarks contain novel information, as, for 
example, those describing their habits as trec-perchers. 
Unlike the real geese (which, of course, they arc not), 
they would seem to pass the night, not on the water, 
but perched on trees. Yet the nests arc not con- 
structed in trees, as is the case with some allied 
Vorms, but in shallow depressions of the ground, and 
after incubation the young at once resort to the 
water and apparently do not takfe to the trees until 
th( y arc able to fly. 

The African chat {Myrmecocichla nigra) is well de- 
scribed as a merry-looking bird, and his courting atti- 
tude is set forth in words exactly corresponding to the 
liicture drawn by me in my own work on the Uganda 
Protectorate The authors rightly compare thg song 
of the male chat to that of the blackbird. “After 
feeding the young he would often perch on an ant- 
hill near by and burst into song as if in pure j'oy and 
pride in a lusty family.” These chats are certainly 
the most lovable birds the traveller can meet with 
tliroughout East Africa and Uganda. They arc very 
tame, and have a fancy for frequenting native villages 
or European encampments. Another creature that is 
well illustrated by photograph and description is the 
beautiful paradise fly-catcher (Tchitrea viridis), 

H. H. Johnston. 

CACAO^PLANTING, 

( ucao : a Manual on the Cultivation and Curing of 
Cacao. T?y J. H. Hart. Pp. x + 307. (London: 
Duckworth and Co., 1911.) Price 7s. 6d. net. 

T T is a curious fact that in spite of the enormous 
^ political and financial interests possessed by the 
I nited Kingdom in tropical countries, and therefore 
in tropical crops and products, the technical literature 
'>u these subjects should be almost entirely exotic. 

I hero is, for example, nothing in English to compare 
''ith such works as those of Semler and Wiesner in 
<*erman, or with the several series of handbooks on 
‘i‘<'pical crops published in France. 

i'his state of things is no doubt due to the fact 
dial serious, organised instruction in tropical agricul- 
Uiro scarcely exists within the British Empire, though 
has been found expedient to undertake such work 
|^<^lland, Germany, and France, countries the 
l*‘ff/ical possessions of which are far less important 
than ours. There are signs, however, of an increased 
miorest being taken in tropical agriculture in this 
I 'Hintry, and one of them is the occasional publication 
'• a l)ook of the kind now under review. 

A sad interest attaches to this book, since .though 
author was able to sec it through the press, hv 
d»i*d before it was published. Mr. Hart was well 
M^ialifiod to write on cacao. During his long career 
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in the tropics, he spent no fewer than eighteen years 
in Trinidad as superintendent of the Botanical De- 
partment, and in that capacity was continuously 
engaged in dealuig with the problems that confront, 
cacao planters. He writes therefore with a full know- 
ledge of the needs of planters, and consequently his 
book is thoroughly practical from a planter’s point 
of view. At the same time., he recognises the pro- 
visional character of many of the deductions drawn 
from past experience, and lays due stress on the 
necessity for further investigation, and makes many 
valuable suggestions as to the direction this should 
take. ^ 

Naturally the book is concerned very largely with 
cacao cultivation and curing as practised in Trinidad, 
but since that colony produced in 1910 nearly one- 
seventh of the world’s supply of cacao, and this 
mostly of high grade, this is not a great disadvan- 
tage, since Trinidad practice may well be followed 
by planters elsewhere. 

So far, practically no attempt has been made in 
cacao-growing countries to keep difTcrent varieties 
of the cacao-tree separate, apd as a result most 
plantations contain many varieties, and yield a mixed 
product. In forming new plantations, it is desirable 
that this state of things should be avoided, and for 
this purpose Mr. Hart recommends, in preference to 
the sowing of selected seed, the grafting of good but 
delicate kinds of cacao on hardy “ stocks.” The work 
already done in the West Indies seems to indicate 
that this is practicable on the large scale. 

.\nother equally important problem is that of I he 
curing of cacao by fermentation. Trinidad is for- 
tunate in this respect, since although the plantations 
contain a mixed population, the mixed produce ob- 
tained is easily cured, and routine practices in curing 
arc followed, which give on the whole good results. 

* Mr. Hart is therefore perhaps inclined to attach too 
lilUe importance to this question. In British West 
Africa it is not so simple. There the variety of cacao 
grown is initially poor, and is difficult to cure 
properly. Further, the native farmers are disinclined 
to take trouble in the matter, with the resulti that 
British West African cacao is of low grade and likely 
to remain so for some time "to come, in spite of the 
strenuous efforts of the Gold Coast Department of 
Agriculture to induce natives to improve their 
methods. Much of the difficulty that surrounds the 
production of better, native-grown cacao in West 
African colonies may disappear if the investigations 
recently carried out by Fickendey result in the appli- 
:ation on a large scale of simpler curing methods not 
involving fermentation. 

The two series of problems to which allusion has 
b(*cn^made are of peculiar importance to the cacao- 
rrower, but in common with other tropical planters 
he has to deal with fungoid diseases, insect pests, and 
depredations by animals, and on these and other 
•qually imjxirtant matters Mr. Hart gives useful and 
much-needed guidance. He rightly points out that 
cleanliness in agricultural operations is one of the 
best means of avoiding disease in a plantation. 

The book contains a number of good illustrations 
of pods of the chief varieties of cacao, of tools used 
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in harvesting* the pods, and of typical scenes on 
plantations. 

It should be a source of satisfaction to Mr. Hart’s 
friends that he was able to embody in this satisfactory 
form his unique experience in the cultivation of cacao. 

T. A. 11 . 

A YEAR-BOOK OF SCIENCE. 

Jahrhuch tier NaturwisscnschaltcHj lyio-iqii. .Scchs- 
undzwanzij*stor Jahi'i^ani^'. I’nter Mitwirkunj^ von 
Fachmannern herausgi'i^ebiMi von Dr. J. Plass- 
mann. Pp. XV + 45S. (Freiburf^^ im Breisgau : 
Herdersche Verlngshandlung ; London: B. Herder, 
i()i I.) Price 7.S'. tul. 

\ GENER-AL survey of scirntific proj^ress becomes 
^ V increasin^dy dirficult, and more valuable when 
accomplished, as tlie number of original contributions 
becomes more unmanageable. TJic excellent publication 
of which we have here the twenty-sixth annual volume 
represents a serious attempt to cope with an equally 
serious situation. To compress the booo or so papers 
by which physical science is annually enriched into 
some forty pages seems a hopeless task, and the 
manner of its accom[)lishmcnt necessarily depends upon 
the individiual outlook of the enterprising reviewer. 
He will almost inevitably emphasise .some things 
which arc of little value and neglect some which 
future developments may show to be of fundamental 
importance. If, however, he limits himself to such 
matters as have reached a certain degree of conclu- 
sivoncss, if not a conclusion, he will do good work, 
and can safely leave the unfinished and inconclusive 
things to his successor. 

Dr. Konen’s summary of physics deals with some I 
seventy papers under sixteen different headings, and I 
includes such divor-^e matters as I^cbedef’s measure- j 
nuait of the pressure of light on gases, the con- ! 
troversy concerning the possibility of electric charges ! 
smaller than that of an electron, and the quantitative I 
study of Brownian motions by Perrin, Chaudesaigues, 
Seddig, and Siedentopf. 

rhe chemistry section, edited by Dr. Dammann, is 
mainly practical, and describes such things as Har- 
ries’s synthesis of rubber from isoprane heated in 
glacial acetic acid; the chemistry of “ Ehrlich-Hata 
bob,” the new specific against syphilis; and the syn- 
thesis of racemic adrenaline. The astronomical sec- j 
tion, compiled by Dr. Plassmann himself, deals with j 
spectroscopic binaries, variable stars. Mars, comets, and 
I he determination of time and geographical .situation, 
picking out a few papers only, and omitting a large 
numbiT of contributions of at least equal interest. 

Dr. Kleinschrnidt, of Friedrichshafen, deals , very 
appropriately with acron.autics and meteorology. 
OthtT svirtions .in* presented on anthropology and 
ethnology (BirkntT), mineralogy and geology (Weg- 
ner), zoology fR<‘cker), botany (Weiss, a very full 
section), forestry and agriculture (Schuster), geography 
fSchotte), iin vlicine (Moeser), and technology (Ruegg). 
.'\n astronomical calendar for 1911 and an obituary for 
1910 complete the volume, which, in spite of"^ the 
German type ifs«‘d, is bound to he of great utility as 
.a fust line of ref<*renci‘ for the year’s scientific progress.' 
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OUR BOOK SHELF. 

Eu^^ines and Boilers Practically Considered : a Hand- 
book for Young Engineers on the Construction and 
Working of Steam, Gas, Oil, and Petrol Engines 
and Steam Boilers. By W. McQuado. Pp. xv t-87. 
(f.ondon : G. Bell and Sons, Ltd., 1911.) Price 
j^s. 6d. net. 

The author of this little book states that his object 
has been to treat in a simple, straightforward, and 
practical manner the various types of engines and 
Ixiilers met with in general engineering with the view 
of providing a practical handbook for young engineers 
in general. Matters connected with the theory ol 
the subject are not touched upon, or to the slighti'si 
extent only. The book contains sixty-two illustrations 
dealing with steam engines, steam boilers, and in- 
lernal-combustion engines. The text comprises deJL 
scriptions of these illustrations. 

Remembering th^e class of student for whom ihc 
book is intended, one expects that the text and illus- 
trations should be easily followed. In many casts 
index letters are not used in the drawings, an omission 
vhich is not calculated to help the young l)eginner. 
The drawings are clear as regards draughtsmanship, 
but in .some cases are out of proportion, and a b-.\ 
contain minor errors. I^'or example, a marine con- 
necting-rod given on p. 9 has the set screws used for 
locking the nuts shown with the heads home against 
the face of the rod, thus rendering the screws useless 
for the purpose of locking. In some cases additional 
views of the part under consideration w(»uld bavr 
been useful. 

.Some important details .are briefly described in th<‘ 
text without any descriptive sketches bt‘ing given. 

An idea of the unevenness of treatment m.ay be 
gathered from the fact th.at the action of the slidi* 
v.alve occupies eight pages, while a description (jf a 
set of triple-expansion surface-condensing engiias 
shown in the frontispiece occupies onci page. 'I'lien' 
is doubtless a place for a well-got-up book on th(‘ liiu''. 
suggested by the author, and the present book, with 
considerable revision and additions, might be rendered 
capable of taking this place. 

.1 Text-hook of Physiological Chemistry. By Prof 
O. llammarsten. Authorised translation from th( 
author’s enlarged and revised seventh German 
edition, by Prof. J. A. Mandel. Sixth edition. Pf). 
viii-t-964. (New York: J. W^ilcy and .Sons; Lon- 
don: Chapman and Hall, Ltd., 1911.) Price ^ys. > 
net. « 

Prof. Oi.af Hammarstkn has resigned the chair he 
held for so many years at Upsala, but one is rejoic< (l 
to learn he has not relinquished work in the field 
where he has done such important service. Original 
papers from his pen still appear in the journals, ami 
his well-know’n text-book continues to flourish, and 
has now reached a seventh German edition. Th‘ 
translation of this has, as in the past, been carried 
out by Prof. J. A. Mandel, of New York, who ha • 
performed what in his prefaci' hi* terms a labour (d 
love with his usual efficiency. / 

The book has considerably grown in size sinc(j|ii^ 
last edition ; every chapter has been rewritten 
bring it up to date, but the principal new feature 
a chapter on physical chemistry in biology, which ha ^ 
been contributed by Prof. Hedin, Hammarslen’ • 
successor at ITpsala. This adds considerably to th‘‘ 
usefulness of the text-book. A book which has sece 
.seven editions carries its own recommendation ; 
can merely congratulate its author, and express tlu' 
hope that he may live to see many more editions 
through the press. W. D. H. 
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Th(' American Annual of Photography , 1912. Vol. 
\x\i. Edited by Percy Y. Howe. Pp. 328. (New 
York : The American Annual of Photography ; 
l.ondon : G. Routledgc and Sons, Ltd., 1911.) Price 
6d. 

In' these pages the photographic reader will find much 
lliai will interest him, for a host of photographic 
subjects are delightfully treated, and the illustrations 
art‘ both numerous and good. Turning over the pages 
one finds some simple hints regarding telephoto 
then a brief discourse on the fascinating pro- 
t'. clure of taking photographs against the light pro- 
ductive of many pretty pictures. Simple apparatus 
for jiholornicrography and sensitising platinum pa[)er 
.ir<‘ later dealt with, followed by an interesting article^ 
on “Daguerreotype Copying.” “Much useful informa- 
rioJi is imparted to the reader in the articl(\s on stereo- 
sii.»eic night scenes, botanical photography, colouring 
jdiolographs, the English cathedrals, X-c.* Nearly all 
tlie various subjects dealt with are well illustrated, 
und these add gn*atly to the value of the annual. At 
iho rnd there is brought together a typical collection 
of tormuke and tables which will no doubt be found 
iisrtul to the working photographer. Good indices to 
ilic articles, subjects, illustrators, and advertisers 
f.iv'.litate easy references to the various portions of 
llie biK)k. 

Kinfuhning i}i die Mykolo^ie der \ahrnngsniitteU 
Xeieerhc. Hy Prof. A. Kossowicz. Pp. viii-f 
13S. (Berlin : Gebriider Bornlraeger, 191].) Price 
I marks. 

Inis book deals with bacteria, yeasts, and moulds in 
tbrir spec'ial relation to foodstuffs, and forms a wel- 
t<»nie addition to technical bacteriology. Portions of 
it particularly concern the domestic arts, and would 
hr «)f service in connection with courses of “domestic 
nr borne science,” a branch of training which is now 
coming to the fore. Commencing with a brief intro- 
diicti(,n on the morphology and methods of study of 
!li*‘ organisms dealt with, the subjects of milk, butter, 
iinl cheese are first considered. Then follows the 
morn special section of the book, which is devoted to 
the consideration of the decomposition and preserva- 
iHin of meat and fish, eggs, vegetables, and fruit. In 
this the various organisms producing the “spoiling” 

<•1 (hes(* foodstuffs are briefly considered, together with 
the chief methods of conserving food. It is interesting 
learn that the air of the (hjxhaven fish market is 
"/oiiised, with the result that the fishy odour is 
I roved. Finally, the mycology of the bakery, of 
"tigar, and of fodder is brieflv described. 'I'he book 
N a verv readable one, and is well and sufllcientlv 
hlusi rated. R. T. H. “ 

LETTERS TO THE EDITOR. 

Editor does not hold hifkself responsible for opinions 
•'\prr\sed by his correspondents. Neither can he undertake 
return, or to correspond with the ivriters of, rejected 
’^’•luuscripts intended for this or any other pttrt of S.vivhv.. 

"• notice is taken of anonymous communications.] 

Spectroscopic Methods. 

^ his interesting address on spectroscopic methods, 
'bchelson falls in^o a not uncommon error when he 
r ’‘J'at, in order to obtain a pure spectrum, “ two 
''• perl ant modifieations must be made in New’ton*s .arrange- 
' "t- hirst, the light must be allowed to pass through 

• ' 'y narrow aperture, and, secondly, a sharp imaf^e of 
' ’ aporiure must be formed by a lens or mirror.” 

thes<» modifieations were made by Newton himself, 

; ' ' with ;i elear understanding of their advantages. In 
j ‘ ptieks,’ Kxper. ii, we read: — “In the sun’s light 
rny darkened chamber through a small round hole 
I . window— shut, at about 10 or 12 feet from the 
I,, ^ placed a lens, by which the image of the hole | 

' dit bo distinctly cast upon a sheet of white paper, placed I 
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at tln‘ distance of six, e^lu, tan, or twaivc foot from the 
l«*ns. . . . For in this case the ein ular images of the hole 
which comprise tliat image . . . were terminated most 
distinctly without any penumbra, and therefore e.xtcndji-'d 
into one another the least that they could, and by con- 
setjuence the mixture of the heterog(*neous rays w.as now 
the least of all.” 

And further on : — 

“ Yet in.stead of the circular hole F, ’tis belter to sub- 
stitute an oblong hole shaped like a long parallelogram 
with its length parallel to the prism AHF. b'or if this 
hole be an imh or two long, and but a t»Miih or twentieth 
p;ut of an inch broad or narrower, the light (,f the image 
pt will be as simple as before or simpler |/.e. as ('omp.in d 
with ;i eorrespondingly narrow circular liolej, and tlu* 
image will become much broader, .'ind therefore more fit 
to have experiments tried in its light than before.” 

Again, it was not Run.sen and Kirclilioff who lir^t iiitro- 
dueed the collimator into the spectroscope. Swan 
employed it in 1847, .and fully describfal its use in Kdiii. 
Trans., vol. xvi., p. 375, 1840. See also Kdin. Trans., 
vol. xxi.. p. 411, 1S57 ; I'ogg. Ann., C, p. 30b, 1S57. 

These .an- very minor matters as comp.ared with what 
Prof. .MiclieUon has to tell of liis own achioveiiienls and 
experiences, but it seem.s desirable that they should be 
set right. ’ R. 

Are Eyes ever Autophanous ? 

Till-: following commimicnlion was written about 18S0. 
.soon after my change of residence from Collingwood (in 
Kent) to Slough (in Ibickiiighamshire), that is, about 
twr*ruy-thn*e years ago, and having bef>n laid aside, through 
the intervention of otlicr interests, has now come to light 
again in weeding the accumulation of h.nlf a rather long 
lifetime. It seemed unadvis.ible to rceast, from m«.*mory, 
what was set down from present observation. At the same 
time, the form in whieli those obs(‘rvations are presented 
retiuired (-xplanation, siieh as is now olTen'd. 

I propose in the present letu*r to il»‘scril>»' some observa- 
tion.s of a rather unique character, and have thought that 
tht‘ occ.'ision warrants my cohiing a word in connection 
with though not descriptive of their gem*ral nature. I 
ha<l never given much’ credence to the sayings and state- 
ments, not infrequently mf*t with, expressive of a ralher 
widely entertained l)»*lirf that the eyes of some animals, 
espeeially those of the fidine genera, h.'ivo th«; properly of 
“ shining in the cl.irk,” of emitting light, or (as I now 
venture to deseribe it) of being autophanous. Rut T saw 
no prospi-ct of disproving its exislenee until accident 
pointed out a n.ady way of produeing the effect, and thus 
raising a pretty strong pre.sumplion as to the true source 
of the 1>elief. I propose in a li'W wonts to put your readers 
in .1 position to verify and extend my subsequent experi- 
ence, and to l•nal>le all who try it to judge for tbemselv»*s 
whether the suggested expl.'inalion is not sufficient, with- 
out attributing to the eye a specific inherent luminosity. 

About five ye.ars ago I was j)resented with .a puppy, of 
a good breed of collie, the history of which I must brielly 
summarisi* by s;iying that, until I lost him last November, 
he w;is my constant companion d.ay and night. Mis sleep- 
ing quarters during the spring and summer months of 
’84 were in a kennr-I pl.aced on the I.'inding of a flight 
of stone steps lending up to a garden door facing my 
habitual seat in .an inner room, so that we could always 
see (‘ach other wlien the intervening doors were open. 
When there was a lamp on the table it vWas not long bc'fore 
T karnt to look for, and generally to see, Hruno’s great 
eyes watching me out of the d.irkness. It is immaterial 
now to recall ex.actly by wli.at successive steps I learnt tin' 
es.sential conditions of the pheni>menon : they now seem so 
obvious. F.veiitually I was lr*d to use a buH’s-eye lantern, 
the adoption of which opened the wide field of experience 
of which 1 will now end»*avovir to give some p.articulars. 
I.et it not he supposed that it is enough to direct the light 
of .a lantern upon a dog’s eyes. If siu’h were the ease, the 
observation would long since have been made ; for it is 
bv no nie.ans rs^^'iiti.al ih.at the dog’s sight shall be turned 
directly upon the source of light, as will presently appear. 
What is <*sseiilial, and what makes .all the differi'nce 
between what the hokler of the lantern sees ainl what a 
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bystander sees, is that the eye of^thc observer shall be as 
nearly as practicable iii a line with the lii^ht and the re- 
flecting iryeball. A policeman, for instance, may his 
rounds nifjht after night for years carrying his bull’s-eye 
at the usual wnistbelt level, and never have a notion of 
the numberless pairs of cats' eyes which he would infallibly 
s» i‘ along the area rails should he raise it to the level of 

his face, so as to look closely past his hand. There ! 1 

have let out rn}' secret, and it only remains to tell what 
1 have seen in this way 

First, then, as to Bruno. It was my habit to stroll in 

the garden with him of an evening, and I carried a buHV 

oye, by means of which I could always see where he was, 
provided he was not moving away from me, or otherwisr- 
having both eyes hidden. As to the distance, the next 
observation will give a fair idea. It was the way I 
generally chose to show* the sight to other people. Bruno’s 
greatest pleasure in life — next to accompanying me with a 
gun — was to run after a ball, and after bringing it back 
to gnaw it if not prevented. He would always prefer his 
ball to his food if the former was thrown. His power of 
scent was something remarkable. Hundreds of times have 
1 thrown his ball- wooden ones, which 1 turned for him 
in the lathe as required, owing to his aforesaid destructive 
practice, like full-si/cd croquet balls — when it was too dark 
to see where he was, and he has never failed to find and 
bring it, being guided as to general direction partly by my 
action and partly by the sound of the ball falling. Taking 
advantage of this, 1 could always send him forth into thi* 
darkness with the certainty that he would shortly be seen ^ 
by anyone holding a biiH’s-eye properly, returning in the 
form of a pair of gig lamps bounding towards qipc in an 
undulatory fashion most ludicrous to see. Under such 
favourable conditions fifty yards would be quite an easy 
distance. 

I will now pass on to cats. My experience of cats* eyes 
is. not so varied, but my belief is that, in relation to their 
size, they reflect more light. I am sure they could be 
Ncen, under similar conditions, at eighty yards, for I have 
seen them brilliautly at half that distance. At greater 
distances there is not the same inducement for a cat to 
turn her face in the right direction unless she has t.aken 
r,i(*fuge from a dog, say, in a tree. In such cases I have 
had good opportunities, 'fhe greenish light from a cat's 
eves-^ecided greenness at five, yai^s at least — is easily 
distinguishable from the redness which is so noticeable in 
that from a dog’s. 

'fhe next experience I shall mention relates to sheep. I 
was completj’ly deceived the first time I saw the light in 
shepp’s eyes. A flock had been let into the field adjoining 
my evening w.nlk without my knowledge, and there had 
not been any thf're for, maybe, a fortnight. Moreover, it 
was in the early days of my discovery of this amusement, 
and I had not anticipated its range. However that may 
be, the appe-Trance of a nmnlKT of lights, moving and 
stationary, some down in a hollow, all more or less faint 
.and shimmering, gave me quite a turn ; for 1 have never 
my.self seen natural lights of this sort such as wc hear of. 

1 bfdieve I solved the ridtlle by getting over the fence — 
after ascertaining that the phenomenon was connected, in 
the aforesaid essential way, with the position of my lantern 
- ;ind studying it anihulaiulo, thereby learning, inter alia, 
that sheep’s e\f‘s can be seen singly if the beast is walk- 
ing past, and, of course, equally well, or even better, as 
.1 pair if it is facing you. They are certainly visible at 
lifty or sixty yards' distance with the light of an ordinary 
bull’s-ey#* as source. 

1 have also seep rabbits’ eyes, in the same way, 
''Ullicifntly well to speak positively, but not often enough 
or under favour.-ible enough conditions to describe 
precisely. The light was certainly feebly seen at about 
twenty ' .'^irds. 

I have not seen the like satisfactorily in horses myself, 
hut others have seen it. 

J..asUy, 1 have failed to see any trace of it in human 
eyps, nor have I heard of anyone else doing so. 

J. IIkrschel. 

i 1 .'i.Yi mill ih.nf rr;>dfr'; not in the: h.-ihil of nsin;; suth lanterns, naturaPy 
'■npr-t.s*; the 7»'znlc form would be M‘en i)y it-* light. 'I he fact i% 

however, ihiit a ‘■'lorifr light of thts kind . •.ho. vs very feebly at 

more rhr.ri ti-n y.inls,. unless of a light colour. Practically the dog is fiot , 
M.-e:' ;it .'ill till ijuit- chi..e. 
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The Weather of xgxx. 

After my letter on the above subject (Nature, 
January ii) had been posted, it occurred to me to investi- 
gate to what extent temperature deviations in Egypt nr*' 
opposite to those in England, and for this purpose 1 
compfxred the .annual mean temperatures at Abbassia (near 
Cairo) with those for England S.VV. and South Waks 
(Weekly Weather Report, 1908, p. 429). This district was 
selected because Hr. W. N. Shaw, F.R.S. (NAtuKii, vol. 
Ixxiii., 1905, p. 175), had already compared rainfall in thi.s 
region with wind velocity at St. Helena, and T had com- 
pared the same rainfall with the volume of the Nile flood 
(Quart, journ. Roy. Met. Soc., xxxvi., 1910, p. 341). 

In the present c.ase, a coefficient of correlation 
(^0-427 ±0*097 was found for the annual mc.an tempera- 
tures from 1877 to 1910. This looked promising, :ind an 
analysis by quarters was then undertaken with tln'. 
result : — i 

'rcmperatufcs 'K. ^ 

S.W. England Abbassia 
Mean .S.l). Mnni S.l). 

1 si quarter r— - 0.724+0*056 416 i’94.> 57 7 I'boy 

2nd ,, —0*27751*^’**^^ 5**^ 1*252 754 ^ 423 

3rd „ -0-165 ±01 14 58*5 I ‘397 

4th ,, -o*544±ooS3 46-2 1*557 65*2 1*478 

Year -0*427 ±0097 49*5 0*944 098 0*922 

*l'he column headed S.D. gives the standard deviation, fiom 
which, in conjunction with the means and coidlicb'nts ut 
correlation, the nqinations of regression ran he obtained. 

rhe connection between temperature in S.\Y. Engl.iiid 
and Lower Egypt, as repre.sented by Abbassia, is certaml\ 
real in the first and last quarters, but only pl.iusiblc 111 
the second. What the physical connection in.iy be is a 
more difficult problem to solve. In the %vinter half-V'-.ir 
Lower I’^gypt lies close to the axis of the ridge of Ingli 
pressure which stretches across the Atlantic, northern 
Africa, and Siberia, and the. variations of weather Iwr. 
are dependent very largely on the. position of this nd.ee. 
It seems probable that the explanation will he found hep*, 
but the physical connection would still require investiga- 
tion. In summer, on the other hand, b-gypt lies (*n ih'- 
slope between the Atlantic anticyclone and the Indian 
monsoon depression, and probably rcM*eivcs its w<‘atn» i 
from different regions from those which control wcatli* r 
in England. , 

It is hoped to analyse the interrelations more fully an-i 
to inve.stigate the position of the boundary between in. 
regions of positive and negative correlation with S.W. 
England. J* 

Survey Department, Giza, Egypt, January !>. 


Microscope Stands. • 

I HAVE read with interesc the article on the above sub- 
ject in Nature of December 21 last. It would be interest- 
ing to hear if our expert^ workers agree with tbe* 
conclusions arrived at. 

With regard to the centring of the condenser, , in now 
many of the cheaper Contindbtal stands does one find run , 
accurate means of centring whatever? Also, what grouiu" 
are there for the assertion that the mechanical stages on , 
the Continenflll stands “ as instruments of precision u' j 
of a higher order than is obtained in the F.nglish models ' 
'I'hi.'H, with reference to the mechanical draw-tube. Wlnrlj i 
is cheaper, a mechanical draw-tube built with the slau* j 
to work with any objective, or a correction collar on oafb j 
objective? Is the latter arrangemelfct really more } 

Vhan the draw-tube properly used? 

I should also like to point out that the worker rrnr 
easily keep sprung fittings in adjustment for an indefiiu'*' 
period, but ground fittings would require the attention ‘ • 
the repairer. Lastly, is there any evidence obtaiffcable Iron* 
our most eminent workers with the microscope that 1 y 
] English instrument has lost its former position a-s t>'; 
fine.st scientific instrument of its kind, and that that p‘»'^' 
tion is now occupied by the product of a German house 
1. John A. Sutcitfh*. 

Bo.ston Spa, January 5. 
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UNDER THE GREENWOOD TREE^ 

say that this is a delightful book is not nearly 
1 enough, for quite apart from its marked literary 
excellence it embodies — we were almost writing en- 
shrines — the select experience and seasoned reflection 
of a man of taste and understanding, who has lived 
and moved for sixteen years among the things that 
lie writes about. It is one of the best books on Indian 
sport that it has been our good fortune to read, and 
from the lyrical dedication “To my ‘4c;o to the final 
chajirer on weapons and explosives, there is scarcely 
a paragraph that has not salt and savour. 

J ht^ author’s method is as good as his matter and 
manner. He gives us, first of all, a pleasing map of 
his district, with all the physical and administrative 
IVaiiiros plainly marked. Then in forty-four telling pages 
rninplctes the introduction to his country, giving in a 
n rso and relevant sentences a good general idea of 


Having given us our bearings in time and space, ihf 
author holds up the mirror, and we follow him and 
his trusty trackers — Paniyas, Karumbas, and other 
relic jungle-men - after elephants, tigers, leopards, 
“bison," bear, “ibe.x,” sambur, and other smaller 
game. Many new and interesting things he tells us 
about all these animals, and what is not new he 
recounts with proper emphasis, and with critical ap- 
praisement of the observations and opinions of others. 
Tor the elephant, tame or wild, he has an intense 
admiration : he has watched the whole tragedy of an 
elephant fight under nature’s own conditions, and 
although hfi knows the sensation of being charged by 
an enraged tusker, and of bearing olT the spoils of 
victory, he says : “I never sec an eh^phant without 
a feeling of regret that the death of even the one 1 
shot can be laid at my door, and nothing would 
now induce me to shoot another unless he were a 
confirmed ‘ rogue,’ or in self-ilefence." He maintains. 



Kie. I. -N«^ijdlurock. .Fioni “Sport on the Nilgiris." 


>1'' hills, streams, and forests; of its climate and rain- 
I hl; of its political oscillations until it became settled 
luuopeans and iixe:d in tiu* fabric oi lii(' Madras 
I’nsidencv ; and of its economic ups and downs in 
(In way of corfee-planting and gold-mining. How the 
Inter “industry" has changed the face of certain 
parts of the district (in south-east Wynaad) is so 
welV pictured that we. must quote, or cull, the^ author’s 
wor^. After acquiring dozens of planting properties, 
"file various gold companies . . . took no heed of. 
hieir fine coffee. . . . Weeds soon overtopped the 
"“ffee. . . . Fire got in when the hills were burnt 
•'^iccording to the annual custom." And now “for mile 
.'liter mile nothing but an interminable .sea of dhub-^ 
hity grass marks the site of what were smiling estates. 

• • A wilderness made by the abortive search after 
^"uld." 

1.^ ‘‘.Sport on the and in Wvnnad.'* By F. W. F. Fletcher, 

t*. xix f 456. (London : Macmillan and Co., Ltd., 1911.) Price lar. net. 
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against Sanderson and Blanford, that the elephant is 
intelligent above all the. beasts of the forest; and he 
considers — with much justice, we think — th.'it the ease 
with which this animal when captured can be tamed 
and taught is a proof, not of dulness, but of that 
highest form of intelligence which quickly adapts 
itself to a new^ environment. 

The author has often been at close quarters — both 
accidentally and by design — with tigers, and he knows 
these beasts well, in all their ways and moods; and 
the outcome of all liis experience is that, unless it is 
wounded, the tiger in Wynaad (where the rnan-eater 
is unknown) is a “cowardly beast" in the presence 
of man. He describes, among other things, the way 
the jungle-men have of netting and spearing tigers. 
He once saw a tiger that had been killed, at very 
close quarters, by a single charge of buckshot ; and the 
sight so impressed him (six pellets were found to have 
entered the brain), that he is inclined to recommend 
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the bucksliot method in dealing with a wounded tiger : 
that has to be followed on foot. 

Though in many passages— j)articularly in a short | 
digression on his tame sambur and his other pets — . 
the author reveals a kindly humour, he is far removed | 
from the drossy sentiment of some of the camera ! 
sportsmen who regard all killing as murder. Me j 
admits that the s|)orting instinct (“the killing in- ; 
stinct, if you will ”) may be a brutal instinct, but its i 
brutality does not much trouble him if men “refrain J 
from the killing of any inofh nsive animal save a male « 
with a fro])hv worth the taking.” 

We like the way in which I lie author speaks of his 
native attendants. Me .alw.ays has a good word for 
them, and if occasionally for such things are — he is 
provoked to addr<*ss :i casual hand in terms that are 
nor exactly complimentary, he is always ready lo 
listen to an explan.ilion :ind to admit ('xtenuating | 
circumstances. 
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dog appears in quite an innocent and dignified dis- 
guise. 

There is no index; but as the table of contents is 
very full, and as each chapter deals with one complete 
subject, no one who is not bound to formulas will 
miss it. 


lUK HRiriSIl SCHOOI. A I' AT 1 IE\'SA 

I X its sixteenth volume, the ‘‘Annuar’ of the British 
Sch<H)l at Athens has returned to a manageable 
si/e for its format, and in this respect is a 
great improviMiient on its immediate predecessors. 

'file remarkable excavation at Sparta has cOme to 
a clos4‘, and the description of it ends in this volume, 
'fhe final work of the season of 1909- 10, which is 
desciibi'd, consisted chiefly in picking up the pieces 
ih.ii remained, 'flu* most important of these was 
( xc.av.'ition of the remains of the Mycena'an town' near 
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Fifj. 2. — The Sambur. Frotii “ SjHirt on ihu NilRiris.” 


There is so little tor even a c.ariiing critic to gleek 
at in this excellent book that we almost hesitate to 
exjiress our surjirise that anyoiK? nowadays should 
talk of malaria as if it were in any direct way due 
to disturb.'ince of the soil. It is also unexpected to 
find ad author who has so much philosophy in him, 
and so much sympathy with nature, referring to the 
nieni.'d j)roccss(‘s of animals as if tiuy were all a kind 
of instinct, ;ind .appt ariiig to ignore the fact that many 
illustrious authorities, from Hume onwards, have sup- 
ported and ju'-tilied the opinion that the inferences of 
the higlur animals dilfer from the inferences of the 
par;ig<Mi man not in n.atun*, but only in degr***^. . .. 

The illustrations are wonderfully well n'prodiiced, 
and most of them are extremely goiid in themselves; 
hut the elephant is far from representing the magni- 
ficent creature f)f the author’s (‘lection, and the wdkl 
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the Menclaion. Thc.se arc of interest as showing that 
; the valley of the Eurotas was only occupied in late 
' .Mycenaean times; no trace of any period before “ Bate 
i Minoan III.” was found. Of this period houses with 
I typical pottery of that age were discoviTcd. 'J'hcse 
ar(‘ described by the director of the School, Mr. K/ M- 
Dawkins, who also sums up the results of th'* < 
covery and excavation of th<^ Temple of Artt'inis 
Orthi.'i, which has shod such well-deserved lustre on 
Britivii archieology. This history of the famous 
.sanctu.ary is traced, from the e.stablishment of ihe 
earliest altar on the site by the Dorians, down to 
Roman times. The importance of this “record 
piece of archaeological work is evident, and its two 

* “The Annual of ibc British School of Atb««.s." No. xvi. 

1909-10. Pp. ix+343+*vii plates. (London: Macmillan and Co., Ltd.. n*u*> 
Price 25J. net. 
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subsidiary n^sults ara (.'qually im|)or<anl : first, iho 
discovery of the Laconian style of vase-painting, and 
its idi nlification l)y Mr. Droop with the style previously 
known as “ C'yri*naic ” ; secondly, the recovery of the. 
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Ki<;. I.— Kemaiiis (»f the Roman Theatre in the precinct of Artemis Orthia, lookinij towards Mount Taygetos. 


j^real harvest of inscriptions, many of tliem in Doric 
dialect, ndatiiif^ to the worship of Artemis Orthia and 
the contests of the boys at her shrine, which have 
been puldished by Mr. Woodward. The director shows 
how important to tht^ history of (ircek potters 
is the accurate chronology of the Laconian 
ware which this excavation has rendered pos- 
sible. Of inscriptions only a few new ones 
have been found, which ISlr, Woodward pub- 
lishes. A minor excavation at a shrine of 
tia- Kleu.sinian D(*meter at KaUwia ifs Sochas, 
not far off, has yielded some of these. Some 
(virly [)ottery from a site at GdraUi is described 
by Nir. Wace, and Mr. H. A. Ormerod writes 
on the topof,^raphy of Bardounia and nofth- 
istt*rn Maina. 

4 An interesting paper by Mr. C. H. Hawes, 
on “Some Dorian Descendants?” may fitly be 
mentioned in connection with the l.aconian 
w(nk. Mr. Hawes has made interesting n*- 
^‘■arches into the skull-form of the modern in- 
liabitants of Maina, the peculiar dialect of which 
j)art of Laconia is certainly of Doric origin, 

■ ind of Sphakia in Crete, where the dialect 
allows possible Doric peculiarities, .and where 
the native stock has been kept purest from 
foreign .admixture, since the Turks never tried 
t o In lid Sph.akia, and only once pcnetr.ated to 
it'^ fastnesses. Mr. Hawes shows that the 
typh.il skulls of both Mainotes and .Sphakiotes 
sho^ .1 peculiar hrachycepli.alic form viTy like 
tliat of the Albanians, and since the Dorians 
c<‘iiainly c.am<* from Illyria, ho tentatively re- 
gards this as Lh(* typical Illyrian-Doric skull- 
form, and the Mainotes and Sphakiotes as 
tyi)i(’al Dorians. This nnay be, but the Alba- 
nians are not, and never were, Greeks, any 
more than the Itali.ans are or were; whereas 
Dorians w'en' the most <in*ek of the Greeks. Doric 
Giceh was jirohably llu' rr*‘esl of foreign .admixture; 
but the Albanian languag- is totally dilTerent from 
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(ireek, and forms .a distinct Indo-European linguistic 
sphere, equally apart from (ireek, Sl.av, or Italian. 
Also this hypc'rhrachycephalic form of skull is found in 
As'.a Minor, esiiecially .among Kurds and Kizilbashes. 

\\b' d^iLiht the identity of 
Albanians .and Dorians. But 
the p.aper is an extremely 
suggestive one. 

i The rest of the “Annual” 
is t.aken up by a number of 
... iiileresttng minor articles, 

the most imporl.ant of w'hicli 
is that by Messrs. Wood- 
w.ard and Ormerod, describ- 
ing a journey in south- 
western Asi.a Elinor, when* 
Mr. W’oodw'ard has found 
i n s c r i p t i <1 n s, and Mr. 
Ormenid imporl.ant pre- 
historic sites, with pottery of 
considerable interest, which 
ht‘ dt'.scrihes. It belongs to 
a cl.ass distinct from that of 
tin* /Egean, and the painted 
.sherds p e r h .a p s s h o w 
.an.alogies to tht; geometric 
warn*, found by the Pumpelly 
expedition at Annu in 
Turkestan, and by dt* Mor- 
g.in at Tope MusyAn (Moiis- 
siaf*) .and .Susa, in Persi.a, 
Mr. Hasluck continues his 
de.scriptions of the (‘xl.ant 
relics of Latin domination in the /Ege.an, which have 
been .a feature of recent volumes of the “Annu.al.” 
This ye.ir he describes the tr.ices of the Genoi'se rule 
and of the (iiusliniani in (Miios, hesidi's .a qu.aint Krench 
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2. - Contrasle 1 Hea<l-furms from Sph.xVi it M^ditrriAmj.'in (ccpUalir index 73*4) 
and Dorian’^ (< rpli.iiic itnle.\ '^■a‘7) 

•'nst'iiplion recording the conquest of Ad.alia by 
Pierre L, King of ]erus.al('ni, in He also con- 

tributes an article* on the once-famed medicinal earth, 
ierra x/g/Z/a/a or terru l.rwriiu, which wa*^ an im- 
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portant article of Levantine commerce in the Middle 
Ages. The contemporary specimen of this earth in 
the Pharmaceutical Society’s collection, he says, “can 
hardly be genuine ” ; by this we suppose he means 
that it is probably a B^'itish “ fake “ of the seven- 
teenth century. The modern specimen he gives 
of the Turkish stamp which used to he the 
“ sigillum *’ of the earth (now put on clay bowls), 
reads tin makhiihn, “sealed earth,** in Arabic (not 
“/mi maktoum," as Mr. llasluck prints it: kh must 
not be confounded with k\). Old specimens of this 
Arabic seal are ligured from Helon by Mr. llasluck; 
but why has ho printed them all on one side? Or is 
this the fault of Belon? 

Mr. IT. R. Hall contributes “An Addition to the 
Senmut-Frcsco ’’ at Egypt i;m Thebes, which shows 
Minoan Cretan (Kefti.an) ambassadors bearing gifts 
to the court of Queen Ifatshepsu. The addition ho 
has found in a drawing by Robert Hay, now in the 
M.SS. Department of the British Museum, made about 
the 5’car 1837, which shows the fresco as it was then, 
with additional figures, vases, and a great sword. 
Mr. Walters notes that the peculiar method of scaling 
vases in vogue at Mycena?an Sparta is p.aralleled by 
Egyptian seals of Roman times; we might carry the 
compjirison further back, for the Egj'ptians always 
sealed vases in this at a period contemporary 

with the Spartan specimens. Here is another minor 


tale of a freakish tyrant may be a true one, and not 
connected with any hybristika; the pranks of Greek 
despots were often peculiar, and sometimes took forms 
of this sumptuary kind. 

The frontispiece to the volume is a reproduction of 
a colour-photograph, by Mr. Robert Mond, of 
the .Semnut fresco as it is to-day, which gives the 
most accurate possible representation of its colouring. 
Mr. Mond has done a good deal for archa?ology by 
his excavations of tombs at Egyptian Thebes, and his 
application of the latest resource of photography to 
I the representation of this important Egyptian fresco, 

I and gift of the picture to the School at Athens for 
I this volume, merit special acknowledgment. 


f'u:. ■}. — A Genoese lii-jcription ar Chios* 

point of similarity between Minoan and Egyptian 
ways. 

Prof. R. C. Bosanquot pvd)lishes the last of the old 
finds of the School at Frfesos in Crete, in the shape 
of the Greek inscriptions, and Mr. Woodward contri- 
butes new material to the study of Athenian building 
records of the fifth century b.c. Finally, anthropology 
is well catered for in Mr. Wace's very interesting 
desedption of the modern survivals in North Greece 
of iTionysiac festivals (which have now degenerated 
into nuTe Guy I'awkes bacchanalia, accompanied by 
chicken-stealing and frowned upon by the police), 
and Mr. W. R. Halliday’s critical examination of the 
Argive festival of the Hybristika, in connection with 
Herodotus’s description of the marriage of the Argive 
women with their slaves on .account of the oXiyatffipia 
caused by the dt?feat of Argos by the Spartan King 
Kleomenes 1 . flldt. vi. 83). He finds the origin of 
this story in thf' festival of the Hybristika, when the 
slaves had full licence, and the women donned nien's 
clothing, the men that of women.. This custom of 
‘changing ’ats “ is found all over the world, as he 
shows, .ind is probably the origin of several Greek 
stories ; for instance, he thinks, that of the Cumaean 
tyrant Aristodemos, who, says Plutarch, “is said to 
have brought up the boys of free birth to wear their 
hair in long tresses and to adorn themselves with 
gobl, while he compelled the girls to have their hair 
cut at the level of their shoulders;, and to wear cloaks 
like youths and little short frocks.” However, this 
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THE WASIIINCTON MEETINC, OF THE , 
AMERICAN ASSOCIATION. A 

'X'lIE .sixty-third meeting of the American Associ.a- 
^ tion for the Advancement of Science was held in 
Washinglon, district of Columbia, on December 27-30,. 
in 1 1, under the presidency of Dr. Charles IL Bessey, 
professor of botany in the University of Nebraska. 

'I'ho meetitigs began in the morning of December 27 
w ith a meeting of the council, after which sections 
and affiliated societies proceeded with bu'^iness meet- 
ings and programmes of papers. 

The formal opening exercises were held in the 
Assembly Room of llui N«‘w I .S. 

* , V. National Museum at p.in. of ihc 

/ same day, the e.xercises being pre- 

^ ' ceded by a reception from 8 to 

- o’clock. The President of the 

United States, Mr. Taft, was pre- 
' r sent at the opening exercises, and 

' ‘ ^ delivered an addrtjss of welcome, 

directing attention especially to the 
I close similarity between the' altitude 
of mind of the scientific investigator 
and that of the judge. 'IVuth, in 
both cases, is the aim, and the 
judicial temperament is necessary 

to the successful scientific man. 

The secretary of the Smithsonian 
Institution, Dr. Charles D. Walcott, was have 

given a second address of welcome, but was absent 
through illness. 

The pfcsidcnt-elect. Dr. Bcsscy, responded to the 
address of welcome, and, in view of the fact that the 
addn\ss had been delivered by the President of thci 
United States, took occasion to point out the import- ^ 
ance of .scientific work to Government affairs, and to 
urge President Taft to give all his support to scientific^ 
bureaus of the Government. 

The address of the retiring president. Dr. .V. A. 
Michelson, of the University of Chicago, was then 
delivered. His subject was, “Recent Progre.ss in 
Spectroscopic Methods.” This address was published 
in full in Nature of January irth. 

The meeting, as a whole, is the largest in the 
history of the association. The actual registration of 
the association proper was 1402, while members ol 
affiliated societies and others in attendance at/ilu 
meetings, including very many members of the' .Asso- 
ciation who were unable to register, undoubtedly 
would have swelled the number to more than 2800. 

The addresses of the retiring vice-presidents, were 
as follows: — ^Vice-President Elialdm H. ‘Moore, before 
the Section of Mathematics and Astronomy, on “The 
Foundations ' of the Theory of Linear Integral 
Equations”; Vice-President fe. B. Rosa, before the 
Section of Physics, on “The Work of the Electrical 
Division of the Bureau of Standards ” ; Vice-President 
George B. Frankforter, before the Section of Chem- 
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islry, Dll “'J'liD Resins and their Chemical Relations 
to the l erpenes”; Vice-President A. L. Rotch, before 
the Section of Mechanical Science and Engineering, 
on “AtVial Engineering*’; Vice-President Jacoo 
Reighard, before the Section of Zoology, on “Adapta- 
tion ’’ ; \'ice-President R. A. Harper, before the Sec- 
tion of Boiany, on “Some Current Conceptions of 
the Germ Plasm”; Vice-President R. B. Dixon, be- 
fore the Suction of Anthropology and Psychology, on 
‘ The Jndupundince of the Culture of the American 
Indian”; Vice-President Theodore Burton, before the 
Section of Social and Economic Science, on “The 
Cause of High Prices”; Vice-President F. G. Novy, 
before tlic Section of Physiology and Experimental 
Medicine, on “Carriers of Disease”; Vice-President 
A. Ros-s Hill, before the Section of ICducation, on 
“'Hie Teaching of General Courses in Science.” 
i^^ving to the death of Vice-President Christopher \V. 
I fall, of the Section of Geology and Geography, no 
address was delivered before that section.) 

'riu* inuuting showed, as in other recent years, an 
increased number of affiliated scientific societies of 
national scope, and was marked by the presence of 
the strong group of societies of economic character, 
including the American Economic A&ociation, the 
America ii Statistical Association, the American Asso- 
ciation tor Labour Legislation, the American Socio- 
logical Society, and the American Home Economics 
Associatii)!!. 

.\s lias huen the growing tendency in the associa- 
tion, several important symposia were held, and a 
numher of meetings of interest to several sections 
and societies. Among these may be mentioned a syni- 
j)osium relating to safety in mines; one on aero- 
dynamics. and another on good roads; one on ten 
yiars* progress in vertebrate palaeontology; one on 
mim*ral wastes and conservation, and a joint session 
of the /(.)ok)gists and psychologists on questions relat- 
ing to animal behaviour. A most im^rtant confer- 
eiici* on jisydiology and mediSal education was held 
at the (k)vernment Hospital, in which eminent 
ji.fl^'cholugists and alienists discussed pertinent ques- 
li(»ns. i he Botanical Section held a symposium on 
soils, and another on modern aspects of palajobotany. 
Still aiuither symposium was conducted on acapnia 
and shock. 

rile council passed resolutions favouring the estab- 
lishmejj.1 of a national quarantine and insi)ection ser- 
vice directed against the introduction of injurious 
insect.s and plant diseases, and others favouring the 
establishment of a national department of health. 
Reports ot delegates to several international con- 
gresses were read. 

'fho general committee selected Cleveland, Ohio, 
lor the place of the next meeting, to open December 
1912, and recommended to the following general 
committee that Atlanta, Georgia, be selected for the 
meeting in the winter of 1913-14. It also expressed 
the desire that arrangements for a summer meeting 
during 1915 be made. 

The following officers for the ensuing year were 
olecled : — Vresident : Dr. E. C. Pickering, Sirector of 
thi( Harvard Astronomical Observatory, Cambridge, 
M^ss. Vice-Presidents (or Presidents of Sections ) : 
Section A, E. B. Van Vleck, University of Wisconsin, 
Madison, Wis. ; Section B, A. G. Webster, Clark 
University, Worcester, Mass.; Section C, W. Lash 
Miller, Toronto, Canada; Section D, J. A. Holmes, 
Bureau of Mines, Washington, D.C. ; Section E, J. E. 
Todd, University of Kansas, Lawrence, Kansas; Sec- 
tion F, W. A. Locy, North-Western University, Evan- 
ston, Illinois; Section G, D. S. Johnson, Johns Hop- 
kins I’niversity, Baltimore, Maryland; Section H, 
J. Waller Fewkes, Smithsonian Institution, Washing- 
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ton, D.C. ; Section I, J. Hays Hammond, New York, 
N.Y.; Section K, J. J. R. Madeod, W'estern Reserve 
Medical College, Cleveland, Ohio ; Section L, , J . 
McKcen C^attell, Columbia Lhiiversity, New York, 
N.Y. Secretaries of Sections: Section B, VV'. J. Hum- 
phreys, U.S. Weather Bureau, Washington, D.C. ; 
Section E, George F. Kay, University of Iowa, Iowa 
City, Iowa; Section K, Waldemar Koch, University Of 
Chicago, Chicago, Illinois. General Secretary-: 
Henry E. Summers, Iowa State College, Ames, Iowa. 
Secretary of the Council: H. W. Springsteen, Western 
Reserve University, Cleveland, Oliio. 

The first meteorological gathering in connection with 
a meeting of the association was held in the Forecast 
Rooip of the Weather Bureau on December 28, the 
second day of the Washington meeting. As the in- 
terval of time between the morning and aft(‘rnoon 
sessions of the various sections and societies was loo 
short — and the meeting places were too widely 
sepanited to admit of a “meteorological luncheon,” 
in emulation of the British Association, a “meteoro- 
logical tea” was decided on as the most practicable 
.and agreeable form of gathering for the interchange 
of ideas among persons interested in tlie science of 
weather. After an hour spent in informal intercourse 
and an inspection of the buildings and installations 
of the bureau, five-minute talks were given on the 
subject, “The Relation of Meteorology to Other 
Sciences” by Prof. A. Lawrence Roich (“Aero- 
nautics”), Prof. E. B. Frost (“Astronomy”), Prof. 
Henry Crew (“Physics”), Prof. W. M. Davis 
(“ Physical Geography ”), Prof. W. I. Milham 
(“Education”). The chief of the Weather Bureau, 
Prof. Willis Moore, gave the address of welcome, and 
the speakers were introduced by Prof. W. J. 
Humphreys. 

As a whole, both from the point of view of the 
attendance and the character of papers rend and the 
general interest shown in the symposia, conferences, 
and important papers, the meeting undoubtedlj^will 
rank as the most import.ant ever held. 

'Fhe social features of the meeting were of great 
interest, receptions, dinners, smokers, and visits to 
the many places of interest in and about Washington 
more than occupying 'all the time which could be 
I spared from the sectional meetings. The most notable 
social function was a reception to the lady visitors at 
the White House in the afternoon of Deceml^er 28. 

NOTES. 

On January 21 mathematicians of many countries will 
meet .at the Sorbonne to do honour to M. Gaston D^rboux 
on tin* jubilee anniversary of his entry at the Polytechnic 
Schof)l. .As the successor, first Liouvilh*. and then of 
Chaslus, M. Darhoux has added lustre to two famous 
chairs, and by his published works has c.urned a reputa- 
tion of the very first order. 'Jo Enfjlishmen he is perhaps 
best knovyn by his connection willi the Bulletin, lus re- 
searches on ryclicles (in conjunction with Casey), and his 
admirable treatise on the theory of surf.ices. 'Flv last- 
named work, both in style and method, may be comp.ired 
with Salmon’s classical treatises. Like Salmon, M. 
Darhoux has an equal mastery of ^geometrical and 
analytical theories, and combines them with the happiest 
effect ; like him, too, he has the power of drawing material 
from the most diverse sources, and fusing it into a homo- 
geneous whole. In offering him our congratulations, w<.* 
feel that we are expressing a sentiment shared by all who 
are .acquainted with M. Darhoux ’s scienlific work ; and wo 
are sure that they will join with us in Imping that his 
energy and vigour may be long maintained. 
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Tins possibility of thr discovery of a remedy for cancer 
*■ has been advanced a stage by the preparation by Prof.' 
XV'assernnann, of Berlin, of a substance which possesses 
'a. curative action experimentally on cancer of mice. Prof. 
Wasserrp^n reasoned, that since the cancer-cells are grow- 
ing rapidly, their oxygen requirements would be different 
from,. '^nd greater than, those of the cells of the body 
sought for some subst^ce which might 
oxygen supply to the cancer-cells, and 
adopted selenium as a means to do this. The next 
^oblem was to convey selenium to the caiiccr-cclls by 
means of the blood stream, and after testing some hundreds 
qf preparations a compound of selenium with an anilin 
dye eosin was found to fulfil this condition. If thc^osin- 
sidenium compound is injected into a healthy mouse it 
becomes pink all over, but if into a mouse with a cancerou*< 
tumour the tumour only becomes coloured, demonstrating 
the selective absorption of the substance. After two or 
three injections of the substance into a mouse the subject 
of cancerous tumours, the tumours are found to have 
softened, and after six to eight doses they become cystic, 
diminish in size, and finally disappear, and no recurrence 
takes place. The eosin-selemum compound is, however, 
poisonous, and a certain numtier of mice succumb under 
the treatment. Moreover, only small tumours (up to the 
size of a cherry) are definitely cured ; with l.arger tumours 
so much disturbance ensues that the animals die. 

Thk death is announced, at seventy-one years of age, of 
Dr. Otto Liebmann, formerly professor of philosophy in the 
riiiversity of Jena. 

It is announced in the Hwiti* Scientifique that M. Louis 
Gentil has been elected president of the French Geological 
.Society for 1912, and M. .Stanislas Mounier, G4n<^ral 
Jourdy, Abbd Bourgeat, and M. Henri Boursault, vice- 
presidents. 

.# 

AT‘ the business meeting of the Association of Public 
School Si’icnee Masters on January 1 1 the following 
officers were elected for 1912 ; — President, Sir .Archibald 
Geikie, P.R.S. ; chairman, Mr. D. Rintoul, Clifton 
College ; Mr. D. Berridge, Malvern College, and Mr. 
F. M. Oldham, Dulwich College, honorary secretaries. 

Thk Rhodesia .Scientific .Association’s gold medal, 
recently offered for an original paper advancing the know- 
ledge of the transmission of any insect or arachnid-borne 
disease affecting Rhodesia, has been awarded to Dr. 
Edward 11 indie, Beit memorial research fellow, for his 
paper bn “ The Transmission of Spirochaeta duttoni,^* 

'I'hk Geological .Society of London will this year award 
xVa medals and funds as follows : — Wollaston medal, to Mr. 
Lazarus Fletcher, F.R.S. ; Murchison medal, to Prof. Louis 
Dollo; Lyell medal, to Mr. Philip Lake; Wollaston fund, 
to Mr. C. 1. Gardiner; Murchison fund, to DK' Arthur 
Morley Davies ; Lyell fund, to Dr. A. R. Dwerryhouse and 
Mr. R. H. Rastaii.^ 

• Mr. W. M. C0.MES, fellow, assistant tutpr, bursar 
and lecturei of Queens’ College, Cambridge, .'ibd one of 
the most successful mathematical coaches at the' tlniversity, 
died on Tuesday, January 1(1, in his fifty-fifth year. Mr. 
(.'oates entered Queens’ College in January, 1884, 
mathematics with the late Dr. Routh, and was . thM 
wrangler in the Malhema-.ical Tripos; part i., in 1886, 
in the following Vear he was placed in Class 
Division 2 of part ii. of the Tripos. He examined 
Mathematical 'I’ripos in 1891 and 1892. " 
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Mr. F. H. Somers-Oaruner sends us a cutting from The 
Gihmltar Chronicle of January 4 which reads — “ On the 
leg pf d seagull which was., .trapped by some fisher-boys 
yesterday at the eastern l^ach was found an aluminium 
ring bearing the inscription ‘ Museum Leiden 704. * — 
J.G.D.” In reply to an inquiry. Dr. E. D. van Oort, of 
the *S Rijks Museum van Natuurlijke Historic, I.eiden, 
informs us that the seagull referred to is ,'i black-headed 
gull {Larus sidihundtis, L.) which was marked June 25, 
1911, at Kllemeet, on the island of Schouwen, province 
Zeeland, Netherlands. 

Dr. a. R. Willis, who for the past forty years luid 
been assistant professor of mechanics and mathematics at 
I the Royal College of Science, South Kensington, retired 
I from his post at Christ.Tia.s. It is believed that many whr 
have studied under Dr. Willis would welcome an uppo«^' 
tunity to express their regard for him, and a committee 
of past and present students has been formed, therefore, 
to arrange for the presentation of a testimonial to him on 
his retirement. Subscriptions should be sent to . the 
treasurer, Prof. A. Fowler, F.R.S. , Royal (‘ollege of 
.Science, South ^ensington, S.W., on or before the end of 
I this month. 

The British Medical Journal announces that the ninth 
annual congress of the Association lnternation;.de de 
Perfectionnement Scientifique, which is under the patronage 
of the French Government, will be held on August 3-31 
in the Balkans, in Turkey, and in Greece. The congress 
will be opened in Evian-les-Bains or Thonon-les-Bains, and 
will be continued at various other places. Persons wish- 
ing to present communications on subjects belonging to 
medicine, surgerv'i and the cognate sciences are requested 
to intimate their intention to the president, 12 Rue 
Franyois-Millet, Paris XVI . The general secretary of the 
congress is Dr. Ghislain .,|iousel. 

We learn from The Times that Captain Otto Fultpn 
recently gave a private demonstration of his apparatus Tor 
the projection of pictures in natural colours by the methocf 
of opaque projection. In order to overcome the great loss 
of light inherent in this method, two powerful electric 
Lamps illuminate the prints. These are ordinary black and 
white photographs taken, as usual in three-colour work, 
through blue, green, and red screens, respectively, and the 
images are superposed on the screen. The remarkable part 
of the method is that the colour screens used in thfj pro- 
jection are stated to be white, pale green, and pale orange, 
but we are assured that the rendering of the colours of the 
original was remarkably accurate. The method is stated 
to be applicable to kinematography. 

The expedition of the Egypt H.xploration Fund which, 
under the leadership of FfoL Naville, is novy excavating 
for the third season in succession,, at .Abydos, in Upper 
Egypt, reports (in The Timep. of Monday, January *15) that 
interesting discoveries have.peen made in the great necro- 
polis, including tombs dating from the pre-dynast ic age to 
the Roman period. “ Of the latter a magnificent examA)!* 
was found. It consisted of a vaulted chamber, sorn* 

20 feet in length, built of niud bricks, and originally 
almo.st. hidden in the sand. The building of another simHhr 
tomb over it at a slightly later date had saved it from 
the plunderer. On its floor lay twelve heavy coffins of 
limestone, each with its carefully sealed cover. Within 
each lay the mummy, carefully and laboriously w'rapped in 
its linen bandages, the blue and gold of its painted cover- 
ings as fresh as when . laid in the tomb, two thousand years 
ago.** Other 'burials are also reported, e.specially one of 
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a woman of tho twenty-second dynasty, who was foiind 
with all her ornaments, bead^necklaces, &c., Including a 
ring of live scarabs, one of them bearing the name of 
Shishak, the conqueror of -Jerusalem, and on Her no^ 
“ still lay the small nose-ring .of silver.** Lastly, a burial 
of the twelfth dynasty may be liientioncd ; its period is 
known from an amethyst scarab, a stone rarely met with 
as used for scarabs after the time of the Middle Kingdom. 
'rhf‘se excavations have been carried on by Prof. Naville*s 
assistants, Messrs. T. E. Peet, Whittemore. J. P. Droop, 
and the Hon. Robert Trefiisis. On the arrival of Prof. 
N.'iville this month, lh<p work of completing the excavation 
of the Osireion, the subterranean temple of King Meneptah 
(the supposed Pharaoh of the Exodus) will be taken in 
hand. 

Mr. a. Rose, C.I'.E;, British Consul at Tengyueh, 
Vunnan, read a paper on the Chinese frontier of India 
before the Royal Geographical Society on Monday, 
January 15. The paper dealt mainly with the very 
interesting problems of political geography which have 
recently come into prominence in Asia, where China has 
(jf late years been active in increasing her influence on 
h*r southern and western frontiers. The lecturer dealt 
specially with that portion of the Chinese frontier which 
marches with (hat of Burmah, the region with which he 
was intimately acquainted, and described a hurried march 
to Hpimaw, close to the frontier. The frontier tribes 
were described and their characteristics discussed, while 
much interesting information was given concerning the 
systematic spread of Chinese influence over this border 
country in which suzerainty is claimed by China. An 
interijsting collection of; dresses and of metal and other 
objects made by these wild border tribes was also exhibited. 

A SECOND contribution by Dr. C. K. Edmunds, president 
of (.’an ton Christian College, on science among the Chinese, 
appears in the January issue of T/ir Popular Science 
Monthly. Some intimate students of Chinese literature 
.and life claim that in many cases Chinese philosophy has. 
anticipated the doctrines of modern science. During the 
Sung dynasty, in the century 1020-1120 A.D., lived several 
famous Chinese philosophers, of whom Chu was the most 
distinguished, and it is in his writings that these refer- 
ences are found which it is claimed foresaw modern views. 
Dr. Edmunds thinks it may bo admitted that Chinese 
philosophers entertained some general ideas concerning an 
all-pervading medium, that they had clear ideas on 
mechanical action and reaction, ai^ very crude views con-, 
cerning the transformation of energy, which vaguely 
suggest those held to-day. He sees no just grounds for 
believing that they held, .any ideas comparable with the 
modern vortex motion in the aether, of the conservation of 
energy, or of biological or cosipological evol|jytion. As he 
points out, the method of r^od^- science is its distinguish- 
ing characteristic, and this was almost completely lacking 
among the Chinese. 

In the summers of 1909 and 1910 Mr. Charles Rothschild 
h*‘l tjhe good fortune to discover on trees near the Ser- 
p^uine specimens of a minute fly of the psychodid group 
which proved to belong to a species previously unknown to 

!nce. This is described ^ the Rev. A. E. Eaton in the 

luary number of The Entomologists Monthly Magazine 
as Telpiatoscopus roihschildi. 

In the administration reports for 1^10-11, Dr. J. Pear- 
son, director of the Colombo Museum, pays well'^serv^ 
testimony to the services rendered to that' institution .b)r hie 
predecessor. Dr. Arthur Willey (now Strathcopa profie^i^' 
of zoology at McGill University), pointing^ut that 
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his eight years* term of ofticp the building wIb enlarged,, 
the collection greatly increased, and .S^ofa'a Zey/amca',' -4he . 
museum journal, founded. During his own term of office 
Dr. Pearson is enabled to record continued progress ij die. 
museum, but he pleads for further extension 0f JthM'*i>ui^d--.’ 
ing, and likewise for additional library funds. t'' 

.‘XccoRDiNG to the January number of 
Journal, the experiment of giving illustrated expjjl|||i|p£i^S ‘, 
of the exhibits in certain sections of the Royal 
Museum on two evenings in each week to visiiori?" Has- 
proved a decided success. The demonstrations are now 
held in the examination room of the University, which 
sufficiently, large to permit of the display of lantern illus- 
trations of the objects in the collection, as well as of 
others which serve to throw further light on the subject 
of each demonstration. In the .^jpne issue an. e.xtract is 
reprinted, without comment, frorh a daily paper in which 
the writer alludes to musk-oxen, to say nothing of tigers,, 
as Russian animals ! 

For some years past the Trivandrum Museum, Travan- 
core, has issued only a brief summary of each year’s work. 

It has. however, been decided that fuller reports are 
desirable, and the director, (Colonel K. W. Dawson, has 
accordingly issued a combined ^report for the years 1904-9. 
During this period the museum appears to have made 
good progress, a special feature being the* preparation of 
plaster easts of specimens that are difticult to prepare in 
other ways. So excellent are these casts (of which ,, 

I examples may be seen in the Natural History Museum, 

' South Kensington) that Dr. Willey, while director of the 
Colombo Museum, paid a visit to Trivandrum in order to 
learn the technique of these castings. Another feature of 
the work of the museum is the number of cetaceans of 
various species which have been acquired and described 
during the period under review. 

To No. 18 of the Bulletin de VAcad^inie Impiriale des 
Sciences de St. PHersbourgt for 1911, Dr. N. V. Nasonov, 
-director of the zoological museum of the academy, com- 
municates a well-illustj^ated paper — unfortunately in 
Russian — on the mouflon and kindi’ed species of wild 
shec'p, the greater and more important part of the memoir 
being devoted to the forms commonly included under the 
title of Gmelin’s sheep (Ovis orientalii). That species — 
then regard'id as a race of the mouflon — was described in 
1824 by Brandt and Ratzeburg, and stated to inhabit the 
“ Ceraunian Mountains *’ of Persia, the Greek Islands, 
and Cyprus. As Persia is first mentioned, that country has 
generally l^en regarded as the type locality ; but Dr. 
Nasonov amrds this position to Cyprus, and therefore 
regards the Cyprian so-called O. ophion as the type of the 
species. The validity of this view will require careful 
consideration. In addition to the Cyprian sheep, orientaiis 
is taken to include the Armenian gmelini and the .Anatolian 
anatolica^ ns local races. On the other hand, the sheep 
from the Lake Urmi district, originally described by Dr. 

A. Gunther as O. ophion urmiana. is considered to repre- 
sent a di.stinct species, with a local race (ershinei) from 
the Elburz Range, and a second (isphahanica) from the 
Ispahan district. Judging from the figures of the skulls 
and horns (for the text is incomprehensible to the writer 
of this note). Dr. Nasonov appears to rely largely on the 
direction of the horns in distinguishing urmiaha from 
^Jentalis. In the former they extend far behind the 
^^iput, while their tips do not descend much below the 
»?t|^el of the teeth, whereas in the latter they curve down- 
.so that their tips are far below the plane of the 
teeth. The local races seem, however, to show 
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some degree; of gradation in these respects; but the forms 
included;, ifr oriVM /alts probably have a smaller development 
of the ^throat-ruff. Whether these features arc of specific 
value fsi doubtful. In his latest communication on the 
subject Mr. Lydekker regarded erskinei as equivalent to 
the typical race of orientalis. 

Mr. . C. H. O’Donoghue contributes to the current 
numb^of the Quarterly Journal of Microscopical Science 
(V6l**wi., part ii.) an interesting memoir on the mammary 
gtands of the Australian marsupial cat (Dasyurus). The 
gland arises as outgrowths from the follicles of cf^rtain 
hairs which appear on the rudiment of the teat, and these 
hairs, which subsequently disappear, arc equal in number 
to the main milk ducts in the adult teat. The author also 
discusses the causes which contribute towards the hyper- 
trophy of the niammary,fc gland during pregnancy and at 
other times, and concludes that the stimulus to growth is 
not a nervous one, but is due to an internal secretion or 
hormone circulating in the blood. It has long been known 
that there is an intimate correlation between the presence 
of the corpora lutea in the ovary and the fixation of the 
foetus to the uterine wall, and it is supposed that the 
corpora lutea are glandular bodies the secretion of which, 
conveyed by the blood, stimulates the wall of the uterus 
to undergo the necessary changes in preparation for the 
reception of the foetus. Mr. 0 *Donoghue gives good 
reasons for believing that the secretion of the corpora lutea 
also stimulates the mammary glands, and thus causes their 
"enlargement, although other factors are probably re- 
sponsible for causing the actual secretion of milk. We 
note that Mr. 0 *Donoghuc makes use of the German 
term “ Anlage,” where, as it appears to us, “ rudiment ** 
would be greatly preferable. 

The third volume of the Indian Forest Records begins 
with an important part prepared by Mr. R. S. Troup, in 
which the author examines statistical and other informa- 
tion regarding the teak forests of Burma. It is noted that 
the limits of natural teak forests, except to the east, lie 
within the province. The total area of teak forests cannot 
be computed, but with regard to the reserved forests, 
exceeding* 25,000 square miles, rather less than one quarter 
is returned as teak-bearing (which implies about 6 per 
cent, of the growing stock). The greater part of the teak 
forests may be designated either as ** upper mixed,** 
occupying hilly country and characterised by the prevalence 
of bamboos, or as ** lower mixed,** on flat ground. In 
the former class distinction is drawn between dry forest, 
where Dendrocalamus sirictus is a common bamboo, and 
moist forest, which often contains Bambusaifpolymorpha 
or Cephalosiachyum pergracile. According to available 
figures, teak trees require 110 to 190 years to reach a girth 
of 7 feet, upon which basis the exploitable age has been 
fixed at 150 to iffo years. 

Peterniann’s for December, lyii, contains 

a map of the ^orld to show the state of our knowledge 
regarding the relief of the earth *s surface. Five grades 
arc employed, both oh land and sea areas, to classify the 
d.ita according to their completeness. Over the oceans the 
number of soundings in a 1® square (2® beyond the 6oth 
parallel) is used as the basis of class! fleation, but on land 
the scale on which maps have been published is adopted on 
thf assumption that the density of points of which the 
altitudes have been determined, and the accuracy of the 
results, are comparable with the scale on which maps are 
published. A close*^ investigation of every land area to 
determine the density of ^determined altitudes and the 
accuracy of the determinations would be a long piece of 

i.0. 2203, VOL. 88] 


[January 18, 1912 

work, but it is the only satisfactory way of arriving at 
the present state of our knowledge of the garth’s relief. 

Mr. E. K. Suvorof explored the Commander Islands in 
the summer of 19x0, and his observations are described in 
the Izvestiya of the Russian Geographical Society (No. 6, 
X911). The group consists of four islands, the wcll-knowh 
Bering and Copper Islands, and two small ones which, 
having no fresh water, are inhabited only by innumerable 
birds. Bering Island consists of two parts, a northern, 
low, and covered with tundra, and studded by a few. hills 
not reaching 600 feet, and a southern, which is a chaotic 
mass of elevations in chains and groups attaining a height 
of 2200 feet, and is almost inaccessible except along the 
coast. Volcanic tuff is the prevailing formation. ^ The 
northern tundra has been formed by the silting-up of 1? ' . 

which were originally inlets from the sea, and have becio**^ 
cut off from it by upheaval of the land. In some places 
may be noticed two, or even three, clearly marked terraces. 
One of the lakes still in existence, the *Sarannoic, is sup- 
posed by the natives to be of unfathomable depth, but 
Mr. Suvorof found its deepest hollow sounded only 57^ feet. 
Nor are the reports of its extraordinarily low temperature 
correct, for on July 4 the temperature fell from 54-3® F. 
at the surface to 50®. Copper Island has a more compli- 
cated geological structure. Tuff and tuff conglomerate 
certainly predominate, but dacite, basalt, augite, and 
andesite occur on the north-east * coast. The line of coast 
is determined by a fault. The inhabitants of the islands, 
Aleuts, with an admixture of several other elements, keep 
a few cattle and pigs and catch salmon, cod, blue foxes, 
and sea-otters, the last almost exclusively at Copper 
Island. 

Among the very useful summaries of the g^logy of 
British districts, prepared by specialists and published in 
the Proceedings of the Geologists* Association, should be 
mentioned those on ** The Districts around Settle and 
Harrogate,** by Prof. Percy F. Kendall (vol. xxii., 1911, 
p. 27); on “The District around St. David*s, Pembroke- 
shire,** by Mr. J. F. N. Green (ifrn/ , p. 121); on “The 
Neighbourhood of Fort William,*' tiy Mr. E. 6. Bailey; on 
“The Neighbourhood of Broadford, Skye,***by A. Harker ; 
and on “The Geology of the Cuillin Range,** by Mr. 
W. F. Gwinnell. The last three follow one another in 
part 4 of vol. xxii., pp. 179-214. The photographic illus- 
trations and the sections in these papers make them 
additionally serviceable to teachers. In plate xi. the famous 
unconformity at the Aico Wood Quarry, Ribblesdale, is 
reproduced, and the view of Ingleborough (plate xii.) is one 
of the finest that we know. Prof. Kendall publishes (p. 37) 
his conclusion that the Yoredale and Pendleside series are 
really contemporaneous, a matter on which much more is 
certain to ImIii written. M^ Bailey's paper includes a de- 
scription of the “ cauldronSubsidence *’ of Glencoe and of 
the igneous history of Ben Nevis, where sinking is also 
recognised, and where it accounts for the preservation of 
the summit andesites in an encircling ring of granite. 

At the meeting of the Vienna Academy of Scieti^ ^1 
November 30, 1911, Prof. J. Hann submitted a vfofk 
entitled “ Results of Dr. E. Glaser's Meteorological 
Observations at Sana (Yemen)f**» The observations w^' 
made between January and October, 1883, pnly, but 
no complete data for the interior of Arabia were previously 
available, the present carefully made series is of consider- 
able interest. By comparison with observations for corre- 
sponding months at stations on the adjacent coast, and 
the use of interpolation formulae. Dr. Hann was able to 
deduce very approximate monthly and yearly values of 
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pressure and temperature. The regularity of other pheno- | wide, that is, square or .'ipproxiniately square, and this 

mona also made it possible ttf. obtain mean values for .them allows of another plate upon which, for e^camplc, a 

also, rainfall being the most uncertain. The mean pressure graduated tint has been produced for testing purposes, being 

(altitude- 2370 metres) is :f-Winter, 577*5 mm.; summer, rotated upon the wedge-screen. If the gradation of the • 

573*3 ; 575"S J temperature for same periods, 14*2°^ plate is exactly the same as that of the screen, and they, 

20*6°, 17*5° C. Mean annual humidity, 50 percent.; rain- arc brought face to face in reversed positions, the tw 

fall, 452 mm. The daily range of temperature is very together give a uniform tint. Then, knowing the 'values 

large, especially in winter. The mean minimum in winter the screen, the gradation of the plate * is also.J. 

is about 4*8®, mean temperature at 2h. p.m., 24®; in ^^at if the two gradations arc not equal, by Tjiolating* 

summer, 13*5® and 25*8® respectively. Once in February a strip and rotating the one upon the other it is phssiM^ 

- 0 4". was recorded (which is not unusual on the to get the visible strip of equal density throughout its 

plateaux) ; the absolute maxima at 2h. p.m. often exceed length ; and Mr. Ren wick showed the exact relationship 

30®, and a readmg of 33® has been recorded by the maxi- j between the angle of rotation and the comparative steep- 

mum thermometer. In 1883 the rainy period lasted from ; *^css of gradation of the screen and the plate, whether the 

March m August, with a complete break in June (which plaic is steeper or less steep than the screen. The ontr 

was abnormal). During thunderstorms rain and hail screen plate, therefore, permits of the measurement of th.^ 

showers are often heavy (on July 23, 52 mm.). -From May steepness of gradation of any plate, the screen with its 

to October north and north-east winds, January to April known values being the standard, without the use of any 

south winds, w§re most prevalent; the latter are mostly photometric instrument, except perhaps in a secondary 

light morning breezes ; all the stronger winds are northerly, sense .and of the simplest description, to determine the 
and sometimes ^each storm force. equality of the density of the observed strip. 


The Scientific American for December 23, 1911, contains 
an illustrated one-page article on Sir Joseph Thomson, by 
Dr. P. Phillips. It gives a short sketch of his education, 
and describes how Sir Joseph, after his appointment as 
professor of experimental physics at Cambridge when a 

mere boy,” gradually built up the present school of re- 
search and made the Cavendish Laboratory famous 
throughout the world. A clear picture is drawn of the 
great master amongst his students ; and at this stage the 
author cannot keep up the formal references to ” Sir J. J. 
Thomson,” but lapses into the old affectionate ” J. J.” 
"I'he portrait which illustrates the article shows Sir Joseph 
u very characteristic attitude. 

The Central for December, 1911, has an interesting 
article on a new aluminium industry, by Mr. A. V. Hussey. 
It describes the methods used in the manufacture of large 
vats and tanks from sheet aluminium. The joints, which 
are generaily butt joints, are welded by means of an oxy- 
hydrogtn blow-pipe, which melts the metal at the joint, 
wiiilc a special (lux dissolves the oxide formed and allows 
the two edges of metal to run together. When the joint 
has been trimmed and hammered it is as smooth as the 
rest of the, sheet, and under test proves as strong as the 
unworked parts. The development of the industry has 
appaicntly been in the hands of old students of the City 
and Guilds College throughout. The editors appeal to old 
students for their views as to the values of individual por- 
tions of the three years* course at the college. These may 
be of special value, as it is not often that those taught 
get an opportunity of expressing themselves. We trust the 
anxiety expressed by the editors as to the future of the 
Old Students’ A$sociat|||^, owing to the numerous changes 
now taking place at South Kensington, will prove to be 
unfounded. 

Optical wedges have been in use for a long time, but 
the graduated tint was always narrow in proportion to its 
length. It is only about eighteen months ago that Dr. 
Goldberg suggested the use of ” wedge-screens,” and 
showed how they could be produced by casting pigmented 
gelatine in a mould of two sheets of glass that touch at 
one edge, and are slightly separated at the opposite edg^. 
Wedge-screens are now made of great accuracy by -Messrs.' 
Ilford,*«Ltd., and at a recent meeting of the Royal Photo- 
graphic Society Mr. Ren wick described sopie of their uses*. 
The essential feature of the wedge-screen is that^^^^t is 
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In connection with the application of photography to 
detection of .adulteration, the current (January) number of 
The World*s Work contains some interesting reproductions 
of photomicrographs, by Mr. Ernest Marriage. Of thes( 
the following may be specially mentioned: — pure apple jam ; 
“improved” strawberry and gooseberry; “improved” 
raspberry and currant ; pure blackcurrant jam ; black- 
currant “ improved ” with fruit jelly. In all these samph* 
of so-called “ improved ” jams the characteristic apple- 
cells are clearly discernible. The photographs are pub- 
lished in illustration of an article by “ Home Counties ’ 
entitled “ Unsophisticated Jam.” 

The Bulletin of the St. Petersburg Academy of Sciences, 
part XV. of 1911, contains an important paper, by Prof. 
Walden, of Riga, on formamide as an ionising solvent. 
This solvent has the property of imitating ii^ a remarkable 
degree the physical characteristics and constants of water. 
In the present paper its behaviour as a solvent in cryoscopic 
measurements and the electrical conductivity of its solu- 
tions are described. It is shown that when binary salts 
are used as solutes, solutions are obtained for which tjie 
coefficient of ionisation may be even greater than in water. 

I Moreover, the cryoscopic and the electrical measurements 
agree in giving concordant figures for the coefficient of 
ionisation over a range of dilutions from 5 to 100 litres 
per gram-molecule. Strong organic acids, such as 
tribromoacetic. acid, do not, however, become ionised to 
any marked extent when dissolved in formamide. It was 
found that starch dissolved in formamide gave a mole- 
cular weight M=:645, corresponding with the formula 
(CjH^oOs)*, and that its specific rotatory power was 
+ 189'^. Casein gave a molecular weight M = 40 o, and 
specific rotatory power 106° to —88®. 

The Revue gdn^rale des Sciences of December 15, 1911, 
contains an article by M. Lamotle on the recent work of 
the Cryogenic Laboratory of Leyden. An account is there- 
given of the methods used in liquefying helium on an 
extensive scale, and two diagrams are reproduced to show 
the arrangement of the apparatus. 'I'he work recently 
carried out with the help of liquid hydrogen and liquid 
helium includes : — (i) a determination of the critical 
pressure of neon (29 atmospheres) and of its pressure at 
• the triple point (35 centimetres) ; (2) an investigation of 
the constants of argon ; (3) measurements of resistance of 
. metals at low temperatures, whereby it has been shown 
;that the resistance of gold and of mercury falls almost 
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to zero ;it 3® A. ; at this tomprrature the resistance of 
mercury is less than one ten-millionth of its value 
at o®, whili^t at 1-5® A. it is still smaller ; (4) investigations 
of magnetic susceptibility and thermoelectric force. Atten- 
tion may also be directed to two articles on the fixation of 
atmospheric nitrogen in the same journal of November 30 
and December 15. ion I those are accompanied by a series 
of interesting and unfamiliar illustrations. 

The first number of T/ic Chcwical World is a very 
readable production. The new journal is a monthly 
periodical published by Messrs. J. and .\. Churchill; its 
aim is “ to present to those interested in the many branches 
of chemistry an account of progress in both theory and 
practice.*’ Written from this viewpoint, a number of 
short articles deal with various topics of chemical interest, 
and form the chief feature of the magazine. Among these 
are “The Detection of Mydriatic Alkaloids,” by Mr. F. H. 
('arr, discussing a problem which arose r.'>cently in a 
notable murder trial ; “ The Chemical Characterisation of 
Soils,” a useful contribution by Dr. F. J. Russell; “The 
Rf'cent Progress of Organic Chemistry,” in which Dr. 
A. Clayton describes Knorr’s isolation of thf* ketone and 
enol forms from ethyl aceto-acelate ; and a summary of 
“ Metallurgical Progress in igii,” by Mr. (i. T. Hollo- 
way. An illustrated article on the chemical department 
of the Royal College of Science, with a portrait of Sir 
Kdward Thorpe, is the first of a series of simihar accounts 
which will deal with the chemical establishments of 
modern universities and technical colleges. Other serial 
contributions commenced are one by Mr. E. Hatschek on 
“ The Physics and Chemistry of Colloids,” and one on 
“ Chemical Research ” by the editor. Sections are also 
li* ‘Voted to physical chemistry, chemical engineering, and 
chemical industries, whilst patents and commercial matters 
are not forgotten. Thus the new venture appeals to many 
interests, and, judging by the first issue, it deserves a 
cordial welcoiiT|e. 

In a paper on the direct experimental determination of 
the Stresses in the steel and in the concrete of reinforccd- 
cfincrete columns, read before the Institution of Civil 
Engineers on January 9 by -Mr. W. C, Popplewell, is 
described a method of measuring the simultanc;ous shorten- 
ing of the steel bars and of the concrete. Martens extenso- 
meters were, used ; for the steel these were applied to the 
♦•nds of pairs of pins projecting from the reinforcing bars 
through holes in the concrete ; for the concrete the extenso- 
meters were applied to the surface as near as possible to 
the steel. The elastic moduli for the steel and the concrete 
w« re thus found to be 30,200,000 and ii535,ooo lb. per 
sijuare inch respectively. A further set of experiments 
i.'irriid out to determine the intensity of the frictional grip 
of the concrete on the steel resulted in values ranging 
from 300 to 600 lb. per square inch of bar surface, to 
< aiise slipping. When ‘all the effects of eccentric loading 
liav»‘ been eliminated from the results of the tests on 
' oliimns, then; is no evidence to indicate that slipping took 
plac*-. In columns of this kind, made up with plain 
sinooih bars, the two materials behave like one, so far as 
ili' ir strain effects arc concerned. 

\n article on propeller erosion in Engineering for 
January 12 gives an .account of a research conducted by 
Dr. O. Silberirad, of Buck hurst Hill, Essex, in conjunction 
V. ith the Manganese Bronze and Brass Company, Ltd. 
PropeiliTs driven by comparatively slow-running recipro- 
cating engirifs are free from erosion when constructed of 
manganese bronze. When, howeVer, the same alloy was 
used for turbine-driver, propellers erosion reappeared, and 
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often of a very serious character. In the case of Iho 
Mauretania and Lusitania, had no remedy been found the 
propellers would have required replacing every few months 
at a cost of some thousands of pounds. Each propeller 
weighed about 20 tons, and the cost ranges from 130/. to 
i 8 o 7 . per ton. The erosion seems to have been due to the 
eutectic bi‘ing washed away, the mixed crystals consti- 
tuting the main mass of the alloy being practically un- 
affected. 'Hie research has been successful in the discovery 
of an alloy which is now in actual service on the Maure- 
iania, and has proved itself practically inerodible. 'I'he 
new alloy is patented conjointly by Mr. P. R. Parsons, 

I of the -Manganese Bronze and Brass Company, and Dr. 
Silberrad, and is called Parsons’ New Turbadium. It has 
a tensile strength of 38 to 40 tons per square inch, an 
elastic limit of 18 to 19 tons per square inch, and an 
elongation of 15 per cent, on 2 inches. In tlu; erosion 
tests it showed an endurance about five times that of 
ordinary high-tension bronze, and this result has been 
confirmed in actual service. Wc und?^rsland that the 
i British .Vdmiralty has approved its use fot the propellers 
of war vessels fitted with turbine engines. 

Tiik thirty-ninth issue of “Willing’s Press (uiide,” that 
for 1912, has, as usual, been carefully revised, and well 
maintains its character as a handy and easily consulted 
index to the Press of the United Kingdom and to the 
pritadpal colonial and foreign periodicals. A variety of 
general information .adds to the value of the volume. 

A COPY of a convenient monthly weather chart foi 
daily observation has been received from Messrs. George 
Philip and Son, Ltd. Provision is made for ii record of 
readings of the wet and dry-bulb thermometers, maximum 
and minimum thermometers, rain-gauge, and barometer. 
Space is also allotted to wind and weather observations. 
The price of each sheet is one penny. 

A NEW and enlarged edition of “ Soap-bubbles : their 
Colours and the Forces which Mould them,” by Prof. C. V. 
Boys, F.R.S., has been published by the Society for Pro- 
moting Christian Knowledge. The several new .and 
original sections which the pnisent issue contains provide, 
like the lectures Prof. Boys has been giving lately to the 
Royal Society of -Arts juvenile audiences, still further 
I evidence of the author’s genius for experimenting and his 
talent for clear and interesting e.xposition. The price of 
the n<‘w edition is 35. 

.Sir Euw.-vrd Thorpe’s well-known “ Dictionary of 
Applied Chemistry ” is being revised and enlarged, and 
Messrs, Longmans and Co. announce that the new edition 
will be issued in five volumes. The first volume will bo 
read) in a few days, and vol. ii. early in the sunimor. It 
is hoped that the work will be completed within two years. 
Messrs. Longmans announce alsQ[i that the work on 
“Surgery,” bV Sir W. Watson. Cheyne and Mr. F. F. 
Burghard, has been entirely revised and rewritten with 
the assistance of Mr. T. P. Legg and Mr. Arthur 
Edmunds. The first volume will be issued before the end 
of the present month, and vol. ii. in April next. 


OUR ASTRONOMICAL COLUMN. 

Possible Changes in Saturn’s Rings. — At the meeting 
of the Royal Astronomical Society, held on Frid.ay last, jt 
was announced that a telegram had been recc'ivf'd, by Sir 
David Gill, from IVof. Todd, in which he said : — “ Near 
the extremities of the major axes of the bright outer ring 
of Saturn, with the aid of a powerful telescope, I have 
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ob'jpi'Vfd a rui'tain sparkling flocriilonro which 1 interpreted 
to be a dissipation of the ring.” ,, , ; . 

Commenting on this* message, the Rev, T. E. R. Phillips 
statcjd tiiat he had observed Saturn the previous night, but 
had failed to note any eSetraordinary feature such as wfis 
d.scribtid in Prof. Todd's message; it was, however, 
possible that the affected section of the ring was not then 
in view. He also added that, according to the accepted 
of rho constitution of the rings, disturbances of some 
kind were likely to occur from time to time, and that these 
might be revealed by irregularities in the shape of the 
shadow of the ball on the rings. At the previous apparU 
lion he had seen such irregularities, but recently he had 
thouglu the shadow perfectly uniform. Other observers, 
who had been able to see the Encke’s division easily, had 
also noted nothing irregular or unusual. 

A Daily Mail inquiry at Greenwich elicited the sugges- 
tion that the phenomenon may have been produced by the 
■’•’Hision of two of the particles forming the ring, the heat 
gi-neraled by the impact possibly raising the particles to 
iicandescence. Owing to the comparatively large separa- 
tion of the particles and their uniform motion, such 
collisions would not be of frequent occurrence. 

Maks.-- -Numerous observations made at the Sdtif 
()bs('rvatory are recorded in No. 4545 of the Astronomische 
^^nchrii'llteH. Among other things, the disappearance of 
the south polar spot since December 13, iqii, is noted, and 
it is remarked that its position was occupied by a large, 
well-marked area having the same hue as the southern 
“ islands.” Special attention has been paid recently to the 
study of IJbya, which M. Jarry-Dcsloges .considers 
important in the study of abnormal clear places on Mars. 
Me gives details of observations showing changes fn the 
brightness and tint of Libya during the period December 
iqii. A telegram received on December 28, 1911, 
slates that the Thyle region had been abnormal since 
December t 8, being whitish with brilliant spots. The 
Styx was observed double, and M. Tyrrhenum and Syrtis 
Minor were always vague. Telegraphing on December 30, 
lh(.* same ob.scrver stated that considerable changes had 
taken place in the north polar cap during the preceding 
twenty-four hours. An important white band was seen 
between Propontis and Palus Maeotis, and M. Tyrrhenum 
was extended ovt*r Eridania. On January 4 M, Jarry- 
Di'sloges announced the reappearance of the south pokar 
cap. 

A Nkw Variable or Nova, 87, 1911, rER.sEi. — Mr. 

C. R. D’Kslerre, in a note appearing in No. 4545 of the 
Astronomische Sachrichtetiy describes his observations of 
.'in object in Perseus which would appe.ar to be a new 
variabli^ star or a nova. On a photograph taken on 
November 13, 1911, when the object was at its maximum 
brightness, about m.ag. 11-12, the image of the newly dis- 
covered variable overlapped the images of two neighbour- 
ing stars, whereas it is not shown at all on photographs 
showing objects much fainter than the eleventh magnitude 
taken with the same instruments during August, 1911. 
The position of the object in question is 2h. om, i3-is., 
4-56° 20-8' for 1835.0, and 2h. 3m. 16*38., +56° 42 8' for 
iqoo-o. 

The Light of Comets iqiib and 191 tc. — In a note 
appearing in No. 4545 of the Astronomische Nachrichten 
.M. Orlow discusses the varying brightness of Kiess’s 
(191 ib) .'ind Brooks's (1911c) comets. Admitting that the 
brightness is proportional to A-", he seeks for the different 
comets the exponent of the quantity r. For Brooks's 
comet, from twenty-three observations made during 
August 27 to October 13, he finds that i/A“r®’“ gives the 
nearest approximation to the observed curve, H„, the 
mean brightness, being 5.1. 

From twelve observations published by Dr. Holetschek 
he finds that Ho=7*2 and r-*’^arc the values which best 
fit the brightness of Kiess's comet. For two other comets, 
iqioa and iqo8c, he derives the values Ho = 5*4, and 

110 = 4*3, respectively. ' . ' 

The .Solar Constant. — In No. 5, vol. xxxiv., of The 
Astrophysical Journal Prof. Very .has an article on the 
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need of adjustment of the data of terrestrial meteorology 
and of solar radiation, and on the best value of the solar 
constant. In it he criticises the recent work of Abbot and 
Fowle in the determination of the solar constant, and 
argues that while their methods purport to follow 
Langley’s methods, they have abandoned the essential 
principle of the latter, and more nearly approximate to 
Pouillet’s. Prof. Very argues that too low a value has 
been assigned to the effective depletion of the incident solar 
rays, and consequently too low- a value has been .obtained 
for the solar constant. Whereas the value of approxi- 
mately 2 calories is given in the second volume bf the 
Annals of the Astrophysical Observatory of the Smith- 
sonian Institution, Prof. Very finds evidence on every 
hand that the value should be greater than 3 but less 
than 4 calories. 


j THE SUEVEY OF INDIA,^ 

'T'HE n?port of the operations of the Survey of India 
^ during the year 1909-10 ^ has just been issued by 
Colonel S. G. Burrard, R.E., F.R.S., the Ofiicialing 

I Surveyor-General. During the year the new scheme of re- 
■ organisation which had been approved was brought into 
operation, and in it provision is made for three topo- 
graphical circles, the northern, southern, and eastern, each 
under a superintendent. Four topographical siirv(?y parties 
are allolt(.‘d to each, and there are six trigonometrical 
parties under the direction of the Superintendent of 
■J'rigunomelrical Surveys. Details are given of the topo- 
graphical work execut(‘d in each of the three circles, and 
j maps show the distribution of the areas surveyed and the 
1 portions which have been surveyed since October, 1905. 
The forest surveys were carried out in almost every case 
by the particular topographical parties in whose sphiTes 
of work the forests lay, and were mainly on the scale of 
2 inchi^ to I mile. 

The principal triangulation was coiUinutxl in the North 
Baluchistan series, the Kashmir series, and in the Upper 
Irrasvaddy series, a total of thirty-five stations being 
observed from, and thirty-nine triangles being completed, 
the average angular errors being 0*303'', 0*591% and 0*381" 
respectively in the three areas of work. A scries of com- 
parisons was carried out to test the accuracy of mercurial 
barometers, aneroid barometers, and hypsomelcrs as height- 
measuring instruments. The results showed that the 
aneroid b.Tromoters differed greatly from one another and 
from the mercurial barometers. 'Die latter gave heights 
in defect, and the hypsoinetcrs gave heights considerably 
in e.xcess of those obtained by triangulation ; the excess at 
i6,tK)o feet being ;is much as Ooo feet. Astronomical 
latitudes w’cre observed in Oudh, and pendulum operations 
were extended to the east and north-east of the area in- 
vestigated in the season 1908-9 in Central .India, twelve 
st.ations having been visited this year in the tract situated 
between lals. 21® and 26® N., and longs. 79® and 83° E 
1 'I he magnetic, survey .and the tidal operations were con- 
I tinned. 

I .At Dehra Dun the base-line observatory was commenced 
I in 1909, and its construction is now in hand. A complete 
.apparatus of wires has been purchased to repl.acc the old 
compensation bars, and approximate sites for base linos in 
Burma and Baluchistan have been selected. The siinul- 
laneoiis reduction of the levelling completed during the 
summer of 1910 ; all closing errors of circuits were 
eliminated, and the level net was connected to sea-level at 
nine different points ; orthonielric corrections were .applied, 
and adjusted values of all bench-marks fixed between 1858 
and 1909 wferc obtained. The results arc published as vol. 
xix. of the ‘ Account of the Operation of the Great 
Trigonometrical Survey of India,” and the pubUfation of 
this volume marks the close of the first half-ttntury of 
levelling work in India, thus providing a scientific and 
consistent basis for the levelling operations of t 3 ie future. 

H. G. L. 

1 The General Report on the Operation* of the Survey of India during 
the Survey Year 1909-10. Prepared under the direction of Colonel S. G. 
Burrard, K.E., F.R.S., Officiating Surveyor-General of India. (Calcutta, 
191 X.) Price 2 rupees or 3^. 
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I'llE SAND-DUNES OF NEW XKAI.AND.' 

OAND-DUNES originating from the shore occupy an 
area pjf/390,000 acres in the North Island and 24,000 
acres in the South Island of. New Zealand. ProtiTtion 


I more compart turf-formers. Thus the whole dune-tract 
is gradually converted to pasture.' Great rare is neces- 
sary to plant uniformly, avoiding the formation of trough- 
like wind-channels ; and “ wounds *’ in the marram 
or turf must be attended to at once. .. 



/Vio/a. ^ {L. Cvckw^ne. 

Fig. 1. — Interior of Plantation on Dunes New Briipton, chiefly insignis. 


The proper ’use of dune- 
tracts is, however, in Dr. 
Cockayne’s opinion, for the 
growth of valuable trees. 
I'inus insignis i£ stated to be 
I he most suitable. These 
should be planted from 2^ 
10 3i fe(*t apart. In 
( iermany, generally .speak- 
ing, marram grass is only 
used for the foredune ; while 
immediately in its lee the 
planting of trees takes place 
without any preliminary fix- 
ing by sand-binding plants, 
the sand being, however, 
partially fixed by a net- 
work of sand-fences consist- 
ing of upright sticks. In 
France the area behind the 
foredune has been converted 
to forest, not by planting, but 
by sowing. 

Measurements of the rate 
of march of a dune are 
always useful. 'Ph*' follow’! ng 
case is given in the report. 
'I'he position of a wandering 
dune in the Kaipura district, 
.Nuckland, was determiiKid in 


against inroads of the sea is not a 
pressing matter in New Z»alan(!, but 
proti.rtion of ffM’tile lands from burial 
by marching dunes is, and it is for 
the latter purpose that the dunes have 
to be fixed. With this object in view’, 
the Sand-drift Act of 1908 was passed. 
Dv it the Minister of Lands is 
empowi.rcd to caust? operations to be 
undertaken for controlling sand-drifi 
within a proclaimed iirea, the* cost 
l»* ing apportioned among the ow'ners 
of land \Vithin that area. The order is 
subject to appeal to the local magis- 
irati:, the final decision resting w’i,th a 
l>v»:ird consisting of the magistrate and 
1 wo assessors, one appointed by the 
< iovernment, the other by the loc|il 
■luihority. 

The rainfall of New Zealand being 
* it is only necessary for the 
lir-i stage of rcrlamation lo select a 
l>l:inr w’hich can withstlhd the impact 
of driving sand and adjust itself to a 
li-ing surface. The best of all is the 
M-.'irram grass (Ammophila armaria). 
]'iacti«al directions for planting are 
given in the report. This plant has 
little value for grazing, and farmers 
are warSed that it is impossible 
lo fix the dunes by means of' any 
plant valuable for pasture. When 



Photo.\ ^ [Z,. Cochayne, 

Fn;. 3. — Successful planting; of M.arrani Grass in a Wind ^annel. Pl.*\nts rather too far ap irt. 
Cliff’dunes south of Manukau Harbour. 


ilie dune-tract is so fixed by marram 
grass that the sand no longer drifts, the grass dies off 
III patches. Here pasture grasses may be sow’n, c.g. 
\ ork^hire fog and clovers, ^to be replaced later by 

1 Report on the Duric-areas of New Zealand : their Geology, Botany, and 
Reclamation. By Dr. L. Cockayne. (Wellington, 1911.) 


1866. By the end ot 1910 it had advanced 132 3’ards, 
t.c. 9 feet per annum. 

Dr. Cockayne’s valuable report contains a list of seventy- 
four papers bearing upon the subject pf the sand-dunes of 
New Zealand. Vaughan Cornish. 
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SHEWING AND MODERN SCIENCE.^ 

industry of brewing has earned unenviable 
notoriety as aflfordingo;a subject for every possible 
kind of contro\’ersy : it been also the most favoured 
field for the application of modern science. The brewer, 
faced by competition and by repeated increa.:es of ^Xation, 
has sought the help of science in order to make the best 
possible use of his materials ; the result has been in ev(?ry 
way a complete justification of his action. 

The industry has been more than fortunate in the men 
it attracted in its early days — Griess, O’Sullivan, Horace 
and Adrian 3 rown in this country, to name but a few, 
have been all men of science of the very first rank. More- 
over, the problems of brewing have bncMi so fascinating in 
themselves, and so intimately bound up with the study of 
vital change, that they have attracted the interest of a 
host of other workers not cci||nected with the industry. 

In consequence, however much brewing may owe to 
science, it may be claimed that the advance of modern 
science has received material assistance from investiga- 
tions connected with brewing. 1'hero is probably no other 
industry which, in this respect, can exhibit as good a 
record. 4 

The brewer’s task — to make a fermented liquor from 
malt, hops and yeast— does not appear at first sight to 
present such complications, but on closer examination it 
will be. found that probb'ms, often of the most vexed 
nature, are experienced both in the choice of the barley, in 
the manner of malting it, and in the methods of mashing 
and fermenting the liquor to the best advantage. 

Any comprehensive review of the achievements of science 
in brewing during the. last forty years is impossible within 
reasonable limits : it must suftlce to indicate a few 
instances in which the progress has been most striking. 
'I he examples selected by Prof. Brown serve particularly 
to show how diversified in character are the prolilems with 
which the industry, in its successive operations, is faced. 

Bariev. 

It is characteristic of many of our industries, and brew- 
ing olTers no exception, that there is of Jen a lack of that 
full sympathy which might be expected to exist between 
tlir^ producer of the. raw material and its user. This is so 
often the case when agricultural interests arc concerned, 
the farmer preferring, for example, to grow weak wheats 
rather than the stronger wheats in favour with the miller. 
In tlie case of brewing, the estrangement is due to a variety 
of cau.scs, all tending, unfortunately, to diminish the con- 
sumption and lower the value of home-grown barley ; most 
of these arc beyond the brewers’ control. 

It is tempting to digress from the subject covered by the 
title of this article and reflect on the advantages of beer 
made entirely from malt and hops. There is a widespread 
opiniorf* that the qudfity of English beer is not what it 
was, though it i.s equally true that tlie present article is in 
every way wholesome and suited to the public taste; 
indeed, if this were not the case, its production would soon 
cease to be possible commercially. 

Before the abolition of the malt tax in 1880 the number 
of varieties of barley which the brewer could use |dth 
advantage was comparatively small. Since this date any 
suitable barley can be malted, and much has been done to 
put the knowledge of the subject on a scientific basis by 
the work of Beavan, first published so recently as 1900. 

AH barleys may be classified into two broad groups from 
the position and character of the flowers : these arc six- 
rowed barleys and tw'o-rowed. In addition, each group 
may have short and broad or narrow and long heads, 
making in all four distinct classe.s. These arc well shown 
in Figs. I and 2. 

^ In this country two-rowed barleys are the special con- 
sideration of the farmer. “ Chevalier ” barley represents 
the long, narrow-eared type, and “ Goldthorpe ” the short, 
wide-eared kind. The widest” difference of opinion exists 
about their respective merits for malting and brewing. At 
present^ the evidence is in favour of Chevaliejr--. the 
production of the higher qualities of ale, in spit^i^pf^’Which, 
in many parts of the country, the culture of Goldlhorpe 
barley is displacing that of Chevalier. 

1 Koyal Society of Arts Cantor Lectures by prof. Adrian J. Brown, F.R<$« 
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An altogether model series of investigations to determine 
the yield and^ money value of dilTercni varieties of barlev 
has been carried on for six years by the Irisb Department 
of Agriculture, assisted by Messrs. Guinness. - The yield of 
the crop per acre for each of the varieties ’ tested was 
determined under strictly practical cunditi«)iv:. a.nd its ctmi- 
mercial value ascer- a 

tained on the. market. " ' ' I ' '■ ' ^ 

From these data the ,1 Mf/ j'. j/ 

value per acre was I -WMJ i f , 

determined for each 1 1 

j|fariety. Archer, a iJR 

Type of Chevalier, i-kf/.f, Un ^ 

proved to bo the best Mfily// frli ; 

barley, being superior 
and more profitable 1,0 

to grow in every WJli' 

c a s e. Goldthorpe V'|.I jWilr/ 

was thf? best of the ^ iHyV Mr/ 

wide-eared barleys, Plife * 

but frofii the farmer’s f. 

point of view it v ■ Vy 

always gave, poorer j./ I' 

results than .\rchcr. 

'Jhis conclusion 
applies primarily to 
Ireland, but probably 
it is equally true of 
English conditions. y, j 

Another point ' , ,, , ” * , 

rt.ii- K.. fUi. I'lO. I.— Six-rowi‘(l Parley. Wiile-eared, 
bi ought out by the ^hon joints (//. hexai^tichumi 

experiments was the /;, Nurrow-eartil, with Ion*; joiiiu 

importance of using (//. vnlunti^. 

pure seed ; ind(‘ed, it 

j is claimed that an increase of yield of six bushels per acre, 

I and an increase in Wue of 200,000/., would be ellecled in 
Ireland if pure selected Archer were subsliluied for tlie 
present varieties of barky sown. 

The market values barley by empirical mf:thods, bai^rd 
on such characteristics as the character of the skin of the 
grain, its size and .shape, colour relative hardness, 

together with other factors 
comprehended unrb.T the 

term “ maturation.” It is ^ 

of interest that the scientific J 

investigations of Beavan % 

entirely uphold these 

methods of valuation, and w 

enable thi'm to be controlled 
more exactly in the labora- ' ' 

'Ihe six-rowed barleys are \\ ! ! 

obtained from countries WVf/li I d' 

possessing a warmer and i] , 

more sunny climate than i 

our own. Many of them u ij 

are very heavy croppt'rs, | |j . 

and posse.ss valuable charac- \\^; I 1 

teristics ; there is obviously fi j^yjj 

a considerable field open for \ \®r l| 

the scientific plant-breeder i 

to adapt them to P-nglish 
conditions. ITO/ 

Malting. 

The process of malting w f 

involves the germination of \ J 

the barley grain up to the ■ * 

sta^e when the starch ^ 

begins to be attacked ; 

further action is then Fio. 2.-Two.rowed Harley. A, 
stopped by drying the malt. 

Although probably the Narrow-eared, ■ wi|h lo'ii; ioints 

germination changes of the (//. diitkhnm^ Chtvaiicj';. ‘ 

barley corn have been 

studied more thoroughly than those of any othclileed, our 
understanding of them is but of the slightest, and much 
requires to be done before malting is placed on .a scientific 
basis. 

The food reserve of most seeds is directly associated with 
the germ, but in cereal seeds this is not the case, the food 


Flo. 2.— Two-rowed Parley. A, 
Wide-cared, with .short joini-s 
(//. Ooldtlioipe). 

Narrow-eared, ‘ wi|h lonj; joints 
(//. distichnm^ Ch|tvalicij, 
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Flc. 3.— Longitudinal Section of the Germ End 
of a Barley Corn (Hichly Magnified I. 
“ Plum," plumule ; “ rad," radicle ; “ scut," 
scutelliim; “ab cp," absorptive epithelial 
layer. (After Holzner.) 


reserve beiiifi utilised (hrouf^h the agency of special physio- 
logical processes. The young plant may be dissected out 
from the endosperm without iniury ; a portion of it, called 

the scutellum, lies 
in contact with the 
j'lidosperm, and 
feeds the germ from 
it (h'ig. 3). As 
Fig. 4 shows, the 
endosperm is com- 
posed of two very 
dilTerent types o%i 
cells. The inner 
larger portion con- 
sists of thin-walled 
starch cells sur- 
rounded by the 
thick- walled a 1 e u- 
rone cells with- 
out starch granules. 
W h e n moistened, 
the di-y barley corn 
absorb s water, 
swelling to the ex- 
tent of 50 per cent. 
"IMie characteristic 
re-entering ventral 
furrow (Fig. 5) 
allows of expansion, 
and so prevents 
rupture of the seed 
coverings. Intern- 
ally, the cell wails 
nearest to the 
scutellum swell and 
’•f disintegrate, and 
this action slowly 
spreads through 
the endosperm. 
Within about ten 
i days the. cell walls 

throughout the whole b‘nglh of the corn are modified. 
The endosperm, in consequence, becomes soft and mealy 
insie.'id of hard, and it can be broken and rubbed between 
the fingers. 'Ihis stage of mealiness is that desired by the 
maltster. .At the same time, the starch granules within the 

cells begin to be 
attacked ; but this 
action is at first very 
slow, and only very 
little has been acted 
on whf‘n change is 
arrested by drying 
the malt. 

Brown and Morris 
found that the scutel- 
lum of the growing 
embryo secretes two 
^•nzymes, cylase and 
diastase, which bring 
about the changes 
described, whereas 
the endosperm is 
inert and without 
life. Later e.xperi- 
rnenl.s by Brown and 
I'*scomhe confirmed 
I he contention of 
Haherlandt that the 
cells of the aleurone 
lay(*r also secrete the 
same enzymes. 

.\t various stages 
of the malting process 
the nitrogenous com- 
pounds originally pre- 
sent in the endosperm 
migrate to the 
e m b r y c . 1' h e s f 

ch.'inges .'ire dm- M 
the action of two othf-r enzymes, -a peptas<> and a tryptasc 
Probably these originate in the same parts of the rorn a- 
cytase, but direif ovidmer on this point i** still watumg. 
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• 4- -Secliuii «t I’ortioii of Eiiflospcrm of 
a iS.trlty ('orti .Magnifird). 

A, Ceverio^s of the c an. />, Aleurone 
cells ct^Aiqinjc no March. C, 'nuii- 
w.-ilh d ilarc1i*comaiiunE; cells comprisiiiR 
ilic (j:rt.ater part of the endo>perm. 'Ihc; 
Marr.li crranultfs ate visible lyinR cni- 
bedfieil in the rc>maiiis of the cell 
]ila.sms. 


[jAlj^UAJsr tS, /912 

Barley and indeed all other seeds arc specially protected 
by their coverings to prevent loss of the stored-iip food 
material by diffusion. The testa, or inner thin skin of 
barley, constitutes a very remark.ahle semi-permeahle 
membrane, allowing water to pass > through, but preventing 
the passage out of the cell of the soluble carbohydrates and 
nitrogenous materials, or into the cell of such substances 
as mineral acids and salts. Still more remarkable is the 
power of selective permeability displayed by the skin : it 
allows such substances as mercuric chloride, acetic acid, 
acetone, ethyl aeetate, and a few others to p.ass through, 
whilst keeping all other materials out. The elucidation of 
this peculiar behaviour is leading to results of most funda- 
mental significance in connection with plant chemistry. 

Mashing. 

Having transformed the badey .corn into a material full 
of diastase and other enzynSs, it is the brewer’s next 
care to cause further digestion to take place inside his 
ve.ssels, his object being to transform the starch into soluble 
constituents. Much depends in practice on the way in 
which this operj.tion is effected ; the composition of the 
water, the state of division of the ground mall, and the 
temperature and duration of the process arc all factors of 
prime importance. For the moment, however, we are only 
concerned with the nature of the transformations 

It i.-^ not yet forty years since O’Sullivan rediscovered 
maltose, and showed that this sugar, and not glucose, 
formed from starch by the action of diastase. 'I'he new field 
opened up by this discovery attracted numerous investi- 
gators, hut, notwithstanding their laljours, the essential 
points are still in dispute : the constitution of the starch 
molecule and the manner of its breakdown are still far 
frtmi being settled. The question is too complicated for 
discussion here other than from its more technical aspect. 




Fk;. 5. — Diagram of Transverse .Sections of Dry and 
Steeped Barley Corn.s. A, Dry corn. B, Steeped 
corn. 

Brown and Morris have shown that among the products 
of a starch conversion performed at temperatures much 
the same as the brewer chooses in practice, are C(?rtain 
unf»Tinentable maltodextrins. It the products from the 
starch lonsistcd of maltose and stable dextrins otfly, the 
maltose would be entirely fermented in the brewery, and 
the be<*r obtained would be highly alcoholic and very thin 
in palate flavour. More important still, it would contain 
no carbohydrate material suitable for undergoing the 
secondary fermentation changes in the cask or bottle. 
Su^h mut€;rial is supplied by the maltodextrins, which, 
though hot fermentable during the primary fermentation, 
arc slowly fermented by the secondary yeast forms which 
develop in beer when in cask or bottle, and give to good 
Ixicr its characteristic qualities. 

Fermentation. 

Science has undoubtedly made very great strides in the 
elucidation of the fermentation process. Pasteur’s famous 
investigations, in which he demonstrated the existence of 
anaerobic life, led him to regard yeast as an organism 
endowed w’ith two modes of life. When air was present 
it lived the life of an ordinary fungus and exhibited the 
usual actions of cell life ; in the absence of air it took on 
the niwv properties of a ferment, and attacked sugar. This 
vii w persisted for many years, until Adrian Brown showed 
that, in malt wort, yeast cells increase until a definite 
number are present in.' a given volume ; they then cease 
reproducing. This pi;operly of yeast is independent of the 
food supply, and makes, it possible to work w'ith a constant 
number of ye.'ist cells. Under tliese conditions, it was 
found that oxygen, far from arresting the fenneiitative 
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power of yeast, as Pasteur supposed, actually tended to 
stimulate it. 

Undoubtedly the most striking advance in connection 
with fermentation is Buchner’s famous discovery that the 
direct cause of the fermentative power of yeast is an 
enzyme present in the cell. This at once destroyed all 
theories connecting fermentative power with the vital 
activity of the cell. The enzyme has been termed zymase, 
and its behaviour, which in many respects differs from that 
of other enzymes, has been studied very fully both by 
Buchner himself and also by Harden, whose results are 
of a very remarkable character. 

When yeast juice, which contains active zymase, is 
liltered through a Chamberland gelatine filter, it is 
separated into two portions, one of which remains on the 
filler, whilst the other passes through. Apart, neither por- 
tion has any fermentative power ; when united they ferment 
sugar. 'J'he filtrate still’ retains the power of activating 
the residue after it has been boiled ; it has been named 
the co-enzyme. The pArt retained on the filter is destroyed 
by boiling ; it is considered to be the enzyme. 

KurthcT experiments showed that dilute solutions of 
sodium or potassium phosphate have a marked stimulating 
effect on the activity of zymase, and proof has been 
afforded that a compound of sugar and phosphoric acid is 
fornurd when such addition is made. At the same time, 
a part of the sugar is decomposed to alcohol and carbon 
dioxide. An enzyme, appropriately named hexosephos- 
phal a^e, is present in yeast juice, and serves to break down 
tiu' compound of sugar and phosphate into its components. 

SiK'li facts as these have introduced altogether new con- 
ceptions into the knowledge of enzymes. 

Without going into greater detail in so complex a sub- 
ject, l-)r. Harden’s explanation of the fermentation process 
may be summed up somewhat as follows. 

ICn/yme and co-^jnzyme art in unison on a mixture of 
lirxos** sugar and phosphate ; one half of the sugar is 
dc« omposed into alcohol and carbon dioxide, and the other 
half rombincs with the phosphate, forming hexosephos- 
phale. 'fhe phosphate is thus for the lime being put out 
of jw'tion, but the^icxosophosphatase enzyme comes into 
work aiul re.solves it into free phosphate and free sugar, 
whi-n the cycle o^changes begins anew. The speed of 
feniieiilation is regulated by the activity of the hexoso- 
phosphatase. Dr. Harden has calruiat(’d that with 
oril inary brewer’s yeast at 25" C. the whole of the phos- 
phorus of its cell goes through this cycle twice in every 
iivi* minutes ! 

It is well known t^t, besides ordinary ethyl alcohol, 
small quantities of othA higher alcohols are formed during 
fcTnu iifation, particularly under the working conditions of 
a distillery. The explanation of the formation of these 
“ fusel oil ” constituents has been long outstanding, but 
quite recently Ehrlich has proved beyond doubt that they 
arise from the action of yeast on the amino-acids ordinarily 
present in fermentable liquors. These alcohols are phy.sto- 
logically of great importance as stimulants and excitants 
of protoplasmic activity. 'Pheir presence, even in the 
minutest quantity, has considerable bearing on questions 
of flavour, so that technically the proper understanding of 
their mode of formation is a matter of great importance. 
Ehrlich’s researches have gone far in this direction, and 
their application in practice is bound to lead to valuable 
results. It is not improbable that many of the subtle 
flavouring materials met with in plants may originate 
from amino-acids in the same manner. 

Much has been <j^ne in studying the influence of traces 
of other substances on yeast, since the final character 
of the beer depends to a large extent on the fermentation 
being normal. As showing how sensitive the living cell is 
to stimulus, the effect of zinc on the growth of the mould 
fungus, Aspergillus niger, may be cited. Almost incon- 
ceivably small amounts of this element — a dilution of 1 part 
in 50 millions — are capable of exercising a noticeable effect 
in favouring growth. Copper in like dilution is known 
to have a poisonous effect on bacteria, and it is evident 
that the brewer must use the greatest care in thefstelection 
of his vessels. 

Tn addition to the thirteen elements which are generally 
stated to be essential to plant life, many others are found 
in plants in very small quantities. The tendency has been, 
for the most part, to regard these as accid intally acquired, 
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and not essential. Latterly the point of view is changing, 
and there is evidence that some at least of the elemetits 
present in minimal quantities play a very important part. 

Sufficient has been said to indicate how' closely science 
and brewing arc connected, and how many problems still 
await solution. 


EDUCATIONAL CONFERENCES 
CONSIDERED IN RELATION TO SCIENCE IN 
PUBLIC SCHOOLS. 

I. 

'PHE end of the second week in January marks the close 
’*■ of a series of conferences which are aniuiully attended 
by teachers. The majority of these conferences are con- 
cerned, in the main, with topics which have only a remote 
connection with the subjects usually connoted by 
“ science.” An exception to this statement must, of 
course, be made in the case of the proceedings of the 
Association of Science Masters in Public Scliools, which 
have a strong and beneficial influence on the early training 
of men who may be expected to take leading positions, 
not only in the university, but in tht: country generally. 
It is ow'ing in part to the realisation of this influence, in 
part to the sensitiveness and ready response to stimuli of 
the audience, in part to good management of the; society, 
that the association has been able to secure, year by year, 

I an addres.s from u man of real eminence, and this time 
' special importance was given to the meeting by the fact 
tliat Sir Joseph 'J homson had accepted the ofllce of pre.«>i- 
denl. His address is reproduced elsewhere in this journal; 
we may hero testify to the obvious enjoyment wliicli its 
delivery gave to the audience, and ask the serious atten- 
tion of headmasters to the weighty remarks concerning 
neglect of the Herman language. 

The first paper was contributed by Mr. M. I). Hill 
(ICton), who has been led by his own experience to doubt 
the necessity, or even the W'isdom, of previous training in 
dieinistry and physics for young biologists. In the dis- 
cussion the weight of opinion was clearly in favour of 
insistence on such training. Mr. E. 1. Lewis (Oundio), in 
the next paper, argued that plant biology should be taught 
in every s(?condary school. It was a subject the interest 
and value of which increased throughout life. For junior 
pd|>ils the subject of plant life affords a pn'paratory study 
full of suggestion for the after-study of chemistry, and it 
does not demand a special technical knowledge on the 
part of the teacher. The work can consist almost entirely 
of observation and experiment in the class-room and out 
of doors ; it abounds in examples of comparative method. 
.Another paper dealing with tlie sequence of subjects was 
read by Mr. C. E. Ashford (Royal Naval College, Dart- 
mouth), who discussed the place of electrostatics in a school 
course of electricity. Mr. Ashford began by excluding from 
the discussion the case of those students of eighteen years 
and above who are studying as ‘‘ science specialists ” with 
good mathematical equipment, and invited consideration 
of tile average boys about fifteen jear.s old. He supported 
the theory which deprecates teaching subjects for their 
artificial ‘‘ discipline,” and attaches importance to the 
value of the ‘‘ content ” (>r subject-matter. On these 
grounds, and by reason of the great interest evoked in 
the inquiring mind of boyhood by the everyday phenomena 
of current electricity witnessed in modern life, it seemed' 
good to begin with the effects of the current, and to post- 
pone electro^tics until some idea of Ohm’s law had been 
obtained. Cme unfortunale. result of insistence on pre- 
liminary electrostatics had been unduly to postpone the 
study of electricity in those practical applications which 
appeal to the ordinary boy. 

Mr. Ashford had been convinced by his • experience at 
Harrow of the "Soundness of these propositions, and he pro- 
ceeded to sketch a plan of teaching in accordance there- 
with. lie showed by demonstrations with the current from 
the lighting supply, and with commercial instifuments, how 
readily electrostatics could be made to follow tjie current 
work, and directed attention to the fact that success did 
not depend on the weather. Prof. Worthington criticised' 
the details of Mr. Ashford’s scheme, and advocated the 
older plan of taking electrostatics first. Mr. Sanderson, 

I on the contrary, regarded the teaching of electrostatics to 
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voiinj^^ boys as part of the system of too rapid driving of 
immature minds. Mr. H. M. Neville had tried the plan 
<i| taking voltaic electricity early, and loading the class to 
the problems, of electrolysis. The behaviour of electro- 
lytes sijggesfi^ the existence ' of discrete quantities or 
particles of electricity, whence the boys obtained the con- 
cepr of a measurable static charge. Upon this concept the 
structure of electrostatics could be built. Several speakers 
look part in the discussion, of which the outcome appeared 
to us to be as folk'ws : — Current electricity is attractive to 
boys, and it takes an unusually poor teacher to deprive 
it of its interest ; electrostatics can be made very interest- 
ing by a very good teacher. As a rule, the current work 
is far more successful than the other. .V weak spot in 
past teaching has been the link between current and static 
effects; it was felt that Mr. Ashford’s demonstration would 
help members to slrengthiai that link. Supposing the first 
dilViculty of the transition to be mastered, several of the 
subsequent difllculties would be in the same position which- 
ever approach had been adopted, except for the important 
consideration that the boys, by previous current work, had 
gained some familiarity with, and confidence in discussing, 
the problems of potential difference, &c. If boys had to 
leave school before finishing the electiical course, it was 
more profitable to them to have had the current electricity 
than the electrostatics, supposing time did not allow both 
to be taken. 

'I'he important question of the possibility of “ formal 
training ** — in the psychological sense of the term — was 
introduced by .Mr. A. Vas.sall (Harrow) in ,*1 paper of n*- 
markable liiciditv. He advised science masters to study 
ihr recent work of psychologists, and took as a particular 
example the problem of formal training. He was led from 
hi«» own experience to doubt the “faculty psychology” by 
which much of our presf’iit practice is usually justified, 
and found that general powers of observation are not 
necessarily increased by special training. A boy highly 
trained as an observer of chemical phenomena only develops 
hi-s observational powers for chemical phenomena ; there 

nc) “ overflow ” which will increase his gcMieral powers 
of observation except where there is some identity. We 
must cultivate w'ide knowdedge and interests, and pay 
more attention to the subject-matter of the curriculum and 
les< to mental gymnastics. It seemed little less than a 
crime to use the lower or middle-school divisions sii^ly 
a'i a training-ground for the later study of formal sci#c’e | 
when the majority of boys in the divisions are not proceed- \ 
ing to such later study. There is a marked tendency so 
to use them at present— there is too much weighing 
and ^ mensuration, glass-w'urking, and other chemical I 
manipulation. These boys should work on broad lines — ! 

physics at such things as the electric installation of a i 
hoii.se ; in chemistry at real experiments in breathing, 
burning, and decay, and other topics of wide application. 
I'lif- ideal curriculum would give the boy (i) as much 
know'ledge of certain subjects as is required for culture 
and a-sthetics ; (2) of other subjects only so much as will 
not sap his intellectual self-reliance by their being 
attempted beyond his capacity ; (3) a special knowledge, 
when possible, of a subject or subjects which will be useful 
to him in his after-life. 

Prof. Armstrong stated that he accepted neither the 
experiments of the psychologists nor their inferences. He 
wf« convinced that types of mind differed more than was 
commonly recognised. An engineering, constructive mind 
lould only be interested, for instance, in chemistry by 
appealing to it through topics closely in agre.j^ent with its 
own bias, c.g. through problems concerning^ the corrosion 
of metals. We must keep in mind man’s experience 
through the ages. Man had been accustomed only to fight, 
to work, and to use his commercial instinct ; and almost 
all modern education was alien to the -experience of the 
'*iue. Wc must make our instruction practical enough and 
simple enough for the majority of minds, and avoid the 
common tendency to postpone introducing a subject to too 
late in age. Dr. T. P. Nunn said that psychologists were 
qu te alive to the present imperfections of their science, 
and all leaders in the subject advised caution in the appli- 
cation of recent inferences. The idea that the mind was 
like a photographic })late, the sensitiveness of which to all 
subjects could be increased hy attention to one, was quite 
wro ig. None the less, there wa.s a development bevond a 
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mere record of the actual thing observed. A student by 
observing gained self-reliance ; he learned that he was 
capable of drawing a rational inference without depending 
on external authority ; he letirned that he must not be in 
a hurry if he wished to observe aright. These acquire- 
ments did increase a boy’s power to behave duly and per- 
form correctly in various situations. , While listening to 
the discussion, which was well maintained, we could not 
help feeling that science teachers of all grades would gain 
much by a study of the papers on formal training which 
were read by Dr. Myers, Dr. Sleight, and Mr. C. L. Burt 
at the London County Council Conference of Teachers 
during tlYc preceding week. They would gain a clearer 
idea of the present position of psychology, especially of 
the importance of the elements common to various mental 
performances. 

We have brought together the above four subjects some- 
what out of their order in the programme of the science 
masters* meeting,- because they appear to manifest a 
common tendency. They all deal with the problem of suit- 
ing the subject-matter and the order of its presentation to 
the growing intelligence and developing interests of the 
boy. .^ few years ago the sequence of studies in the 
science side of the curriculum was determined by considera- 
tions of their logical order, and no one doubted that the 
logical order was the right one to follow. The new move- 
ment tends to make the logical order less dominant, and 
to determine the sequence rather by the psychological order 
of the boy’s mental growth. We venture to put forward 
our person&l impression of the direction in which, judged 
from the general attitude of the conferences, the science 
curriculum is evolving. Before doing .so, we note with 
pleasure the action of the Headmasters* Conference with 
regard to Greek at entrance examinations, which was taken 
at the December (1911) m(‘eling. 

'Fhe headma.sters of the largest public schools have 
definitely committed themselves to action which shall 
relieve the preparatory schools from teaching Greek to 
littk' boys. This makes it possible for a boy during his 
school life to follow such a course as the following : — 
(r) In the preparatory school a of practical .and 

seasonal nature-study with gradually increasing ihorough- 
ncss and method ; (2) in the lower ||hool of the public 
school courses of, say, astronomy aW plant physiology 
(as suggested in the paper by H. I. Lewis); (3') in tlie 
middle* school a course of physics and chemistry, in which 
the utilitarian interest of the boys is utilised and made 
more and more .scientific (r/. C. E. Ashford and A. 
Vas.sall), the quantitative side b^ig well-developed, but 
not exclusively so. Tt is supposHiP that many boys will 
carry school science no further than this. For those who 
intend to pursue scientific study after school life there will 
(.4) a course of systematic study in physics, chemist rVi 
and often biology. The work in this stage may best be 
tr<at»*d by the method of the seminar, and considerable 
encouragement may w'ell be given to the historical and 
philosophical aspects. It may even be wise to encourage 
theoretical speculation in order to inculcate habits of. in- 
dependent, self-reliant ob.servation and reflection. Books of 
reference should be used, including French and German 
texts, and such works as Jevons’s “ Principles of Science ” 
and Pearson’s “ Grammar of Science ** should find readers. 
The .suggestions for this stage appear to be in harmony 
with Sir Joseph 7 'homson’s address. 

'rile annual meeting of the Mathematical Association and 
the remainder of the science masters’ programme will 
receive consideration in a subsequentijparticlc ; but it may 
be stated at once that both meetings were well attended, 
and .showed a growth in the area of effectiveness of the 
societies. G. F. Daniell. 

T//JS PROTKCTION OF ANCIENT 
MONUMENTS. 

''PHE question of the protection of ancient monuments in 
* this country has reached a new phase by a paper 
recently read by !$ir Schomberg McDonell, secretary to 
the Office of Woili 9 < before > the Society of Antiquaries. 
He referred to numerom.-„ca.ses, such as those of Stone- 
henge, the camp .^t ■f^enmaenmawr, Meavy Bridge, 
Chichester Cross, the paintings of Tewkesbury Abbey, ’ 
the proposed restornt'ibn of Carnarvon Castle, as instances 
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in which much damage had been, or was likely to be, 
caused to national monuments by reckless interference. 
To meet this evil, he suggested the establishment of an 
advisory committee, composed of men eminent in archico- 
logy and public life, with representatives of the leading 
archaeological societies, the' . British Museum, nominees of 
tho Archbishops of Canterbury and York, and of the 
Rcck'siastical Commissioners. 

It should be the duty' of the committee, when satisfied 
that any monument of national importance was in danger, 
to recommend to the First Commissioner of Works that 
the custody of it should be assumed by the nation. On 
receipt of this report, the First Commissioner, if he 
thought fit, should move his Majesty to declare by an 
Ord(‘r of Council that the monument was one of national 
importance, and was accordingly transferred to thife custody 
of tho First Commissioner. The scheme should not, he 
suggested, apply to dwelling houses in actual occupation, 
bin in tho case of important ecclesiastical buildings now in 
use he proposed that no scheme of restoration should be 
j'arrird out until the plans had been passed by the advisory 
committee. Until the question has been more fully dis- 
cussed, it would be premature to pass an opinion upon it. 
But, on the whole, it seems to offer a suitable remedy for 
a very important and growing evil. 

yOT¥S ON MUSEUMS AND MENAGERIES. 

TN The Field of December q, 1911, there is an illustrated 
^ account of the new buildings recently added by the 
lion. Walter Rothschild to his zoological museum at Tring, 
these additions considerably more than doubling the size 
of the original structure. As extended, the building forms 
three sides of a square, of which, when viewed from the 
front, the central transverse portion and the right wing aVc 
new. The exhibition galleries are throughout lighted by 
windows placed high up in the walls, so that comparatively 
little direct sunlight falls on the cases, this being screened, 
when necessary, by scarlet blinds, which are claimed by 
the owner to prevent all the ill-effects of actinism. The 
new exhibition galleNes are fitted along each outer wall 
with a continuous series of glass and steel cases, 10 feet in 
height, and constructed on a modification of the principle 
adopted in the zoological museum at Dresden, these being 
staled to be absolutely dust-proof. A similar but wider 
series of cases, divided by a longitudinal partition of wood, 
occupies the middle line of each of the new galleries. The 
n(?vv buildings inttude also a library, containing 30,000 
volumi^s, forming about 6000 separate works, workrooms, 
studies, &c. * 

With characteristic promptitude and energy, Mr. 
Rothschild has already arranged his specimens (which were 
previously crowded together) in the new cases, so that 
naturalists and the general public are able to appreciate 
the vast extent and excellent mounting of this really 
marvellous collection. The mounting of the larger 
mammals, as well as of many of the birds, has been in 
recent years mainly executed by Rowland Ward, Ltd. 
For a notice of some of the specimens in the exhibition 
galleries our readers may be referred to the article already 
cited. i 

The La Plata Museum forms the subject of an article 
by pr. E. H. Ducloux, the vice-director, in the Revue 
fli^nerale des Sciences of November 15. That institution, 
which the writer considers to be the most important of its 
kind in South America, is the work of a single individual, 
Dr. H. P. Moreno ; and to write the history of the former 
is practically the same as to write a biography of the 
latter, who was the first director. The museum was estab- 
lished by the Provincial Government in 1889 on the base 
of an anthropological and archaeological museum founded 
in 1877. In its foundation Dr. Moreno had to .wage an 
uphill fight against indifference, and sometimes |K>stility, 
in high quarters ; but he eventually succeeded in getting 
the present palatial building erected, and brought together 
the^ wonderful collection of Argentine and Patagonian 
extinct vertebrates which has rendered the institution 
deservedly famous throughout the scientific world. It was 
the aim and intention of its founder that the functions of 
the museum should include not only science, but to' a 
certain extent art; and, as at present constituted, its 
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organisation embracf^s geography, geolog)', mincralogv, 
palecontulogy, boian\, /oology and anatomy, anthropology 
(including ethnography and linguistics), and chemistry anil, 
pharmacy, while a special annexe is devoted to a school 
of design. ^ 

The statute of September 25, 1905, which organised the 
National University of La Plata— of which, according* to 
the autho^ the already existing municipal scientific institu^ 
tions ougfft to form the foundation— will, it is hoped, open 
to the museum a wider horizon, and remove it from the 
verge of penury which, under any other direction, would 
eventually bring about its ruin. The article contains 
several illustrations, one of which shows part of the 
wonderful scries of the giant armadillos, or glyptodonts, 
of tho Pampean epoch. 

In the November number of The Zoologist Captain 
Stanley Flower concludes his notes on zoological institu- 
tions in various parts of Europe recently visited by him- 
self. Dealing in this contribution with Stuttgart and 
Vienna, he remarks that, among the forty-eight institu- 
tions inspected, “ the Tiergarten at Doggenburg, near 
Stuttgart, would be the most profitable to visit. The site 
is small, the colled ion is .small, and the animals are of 
no great value, but the arrangement is such that everything 
is exhibited to its best advantage. The lover of animals 
who visits Doggenburg will carry away with him the 
impression that he has seen but few species, but the.se 
all carefully provided for and happy ; the schoolchild will 
have seen the principal types of the vertebrate fauna of 
ICurope, and enough exotic ones to excite his further 
interest; the casual visitor will not know exactly what 
he has or has not seen, but will feel satisfied that he ha-s 
had * his money’s worth.* ** 


CARBOHYDRATE FORMATION IN PLANT 
FOLIAGE. 

A V.ALU.ABLK and interesting contribution to the .studv 
of the formation of carbohydrates in the foliage leaf 
is contained in a paper, by Mr. John Parkin, published in 
The Biochemical Journal (vol. vi., part i.). In order to 
simplify the case , as much as possible and to reduce th«‘ 
conflicting factors to a minimuni, the snowdrop {Galanthus 
nivalis f L.) was chosen as the plant to be investigated, as 
in a previous research the author had shown that in no 
case is starch or inulin to be detected in the mesophyll of 
the leaf. It was therefore probable that maltose would bi* 
absent in the leaf also, and the research would be thus 
narrowed down to studying the relationship between cano 
sugar, dextrose, and laevulosc under different conditions. 
The object aimed at in the beginning was to test Brown and 
Morris’s view, enunciated in 1893, that cane sugar is thi* 
first product of carbon-assimilation in plants. 

It was found, actually, that maltose is always absent 
from the snowdrop leaf, so that it appears probable that 
maltose, when present in foliage' leaves, is a hydrolysis 
product of starch. The quantity of total sugars in tin* 
snowdrop leaf is considerable, being from 20-30 per cent, 
of the dry weight in leaves actively assimilating. The 
amount of sugar increases from above downwards in a 
single leaf, and, at the.same time, the ratio of the cane 
sugar to the hexoses (dextrose and la?vulosc) diminishes. 
The proportion of cane sugar to the hoxo.scs dccrea.<?Ifs as 
the season advances, that is to say, iii the early part of 
the season there is more cane sug^. in proportion 10 
reducing sugar than later, the comparison being made 
between leaves gathered about the same period of the day. 
During any single day the percentage of hexose sugars in 
the leaf remains fairly constant, no matter at what hour 
out of the twenty-four the leaves may be examin^ 'fhat 
of the cane sugar, however, fluctuates greatly, increasing 
during the day and decreasing during the night. .Further, 
leaves detached and insolated contain decidedly ‘ more cane 
.sugar than their controls, but the quantity of hexose sugar 
remains nearly the same. The lasvulose, as a rule, is in 
excess of the dextrose, irrespective of the time of day or 
the period of the spring the leaves are picked fQ.r analysis. 

In discussing these results, the author inclines to the 
view that cane sugar is, as suggested by Brown ami’ 
Morris, the first sugar formed in the leaf. ' But they are 
not entirely incompatible, with the idea that dextrose is the 
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first recoj^nisablc sugar, which recently obtained strong 
support from the discovery in 1907, by Strakosch, that 
dextrose is the only sugar present in the actual mesophyll 
of the leaf of the sugar beet, and that cane sugar, which 
is almost the only sugar in the root, first makes its appear- 
ance, together with lan’ulosc, in the lateral veins of the 
lamina, and increases in amount in the midrib and petiole. 

From an interesting discussion of the function of cane 
sugar in plants, with which the paper closes, the^ following 
may be quoted : — “ Its special physical and chemical 
properties are of interest. It is very soluble and readily 
crystallises — more so than the other sugars occurring in 
plants. It is very easily hydrolysed b}’ acids and by 
invertase. It shares with trehalose, alone among the 
disaccharides, in having no reducing properties. Maltose, 
lactose, &c., do reduce, and so may be said to have the 
aldehyde group in their molecule functional. 

“ Sucrose may thus have been selected in the higher 
plants -as the chief circulating sugar, partly on account of 
its non-reducing properties and soluble (mobile) nature, 
and partly on account of the ease with which it can be 
hydrolysed into its two components, glucose (dextrose) and 
fructose (l.xvulose). These he.xoses may, as a rule, play 
distinct parU in metabolism — the glucose more readily 
lending itself to the respiratory needs and the fructose to 
constructive work, such as the building up of the plant’s 
framework. It is also within the bounds of pn)bability 
that cane sugar itself may take a direct part in tht* forma- 
tion of cell-walls. Just as it appears able to be condensed 
to starch without previous inversion, so it may be trans- 
formed directly to cellulose in the construction of cell- 
walls. Fenton’s work is interesting in this connection. 
Ho has shown that various kinds of cellulose respond 
markedly to a special ketose test, and thus con('lud(*s that 
this substance may contain one or more groups identical 
with that present in fructose.” 


THE nKMOCKATLSATION OF MATHEMATICAL 
EDUCATIONS 

'T'HF. work of the Mathematical Association, in connec- 
^ tion with its activity in promoting the reform of 
mathematical teaching in oiir schools, necessarily involves 
the e-\penditure of much time and thought upon the detailed 
discussion of specific schemes for the improvement of the 
teaching in special departments of mathematical education. 

1 1 is, however, well that we should sometimes reflect upon 
the more general aspects of our work ; and perhaps a presi- 
dential address alTords the most suitable occasion for 
reducing some such reflections to an explicit form, even 
though nothing essentially new can be said upon the 
matter. 

In making a few brief remarks upon the general 
■character of the reform movement, I propose to emphasise 
one or two governing principles which 1 regard as of 
fundamental importance in relation to mathematical teach- 
ing. If I venture, in the cour.se of my remarks, to make 
some suggestions on less general matters, the adoption of 
such suggestions as parts of the policy of the Association 
would only be possible after mu^h detailed discussion of 
the manifold points which would have to reach some degree 
of .settlement before the suggestions could be translated 
into the domain of practice. 

The modern tenctency which has exhibited itself in our 
time in greater or^less degree in all countries in educa- 
tional policy in general may be described as the tendency 
towards the democratisation of education. This term, or 
some synonymous one, has frequently been used to denote | 
the extension of education to wider classes of the popula- 
tion : blit. it is not in this quite general sense that I intend 
hen' to emplo}^ the expression. I mean by- it rather the 
progressive adaptation of educational methods to the 
intellectual den\ocracy ; the transformation of the methods 
of teachit)g and of the matter of instruction so as to meet 
the needs of those who arc lacking in exceptional capacity, 
at lf*ast in relation to the particular branch of study in 
question ; in other words, the concentration of the attention 
•of the educator, in a much greater degree than formerly, 

1 Presidential address delivered to the Mathematical Association on 
January 10 by Prof. E.,W. Hobson, F.it.S. 
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on the work of developing the minds of the average many 
and not solely of those of the exceptionally gifted few. 
The progress of democratisation of education, in this sense, 
has been perhaps more marked in the ctise of mathematical 
instruction than in other departments. In our own country 
the Mathematical'^As.sociation has been conspicuous as an 
agent in furthering the democratisation of mathematical 
education. It is very certain that no such democratisation 
could be effected without more or le.ss radical changes being 
made both in the methods of teaching and in the srdection 
of the matter taught. It would be of but little avail that 
the attention of the t(‘ach(?r should be concentrated in a 
greater degree than formerly on tha average many if the 
methods of teaching and the; material taught remained 
unrefurmed. 

With a^ view to the formation of some estimate of the 
profit and loss due to the changes which have taken place 
of late years in the teaching of mathematics in our .schools, 
let me briefly glance at some of the differences, both in 
theory and in practice, which distinguish the older and the 
newer methods from one another. Any exaggeration of 
which 1 may be thought guilty mu.st find its excuse in the 
fact that I am attempting to indicate only the more salient 
features in a continuously progressive movement. 

In accordance with the older and traditional treatment 
of mathematical instruction in our .schools, geometry was 
treated in a purely abstract manner, the idea being that 
Fuclid, as a supposed model of purely deductive? logk', 
should be studied entirely with a view to the development 
of the logical faculty. Any knowledge of space relations 
which might have been imparted by this study was reduced 
to a minimum by the excessive insistence on all the details 
of the syllogistic form, the whole attention of the pupils 
being engrossed by the effort to commit to memory a long 
chain of propositions in which the actual geometrical con- 
tent was exceedingly small. On the other hand, algebra, 
and to a great extent arithmetic, were taught without any 
regard to their logical aspects, but mainly as affording 
discipline in the purely formal manipulation of .symbols in 
accordance with prescribed rules, little or nothing being 
said as to the origin of such rules. The teaching of 
mechanics was assimilated, so far as possible, to that of 
g(?ometry, tin? true position of the subject as a fundamental 
part of physical science being almost wholly obscured. 
Thar the average boy or girl is not by nature appreciative 
of formal logic or of the interest and meaning of abstract 
symbols was thought to be a reason why the sub]<cts 
so treated should be especially insisted ons. 

In fact, the notion of mathematical teaching was that 
it should be in the main medicinal and corrective.' Its 
advantages consisted largely in calling forth the use 
of faculties which are the rarest in the average boy or girl, 
and were therefore thought to be in special need of develop- 
ment. It was thought to be by no means wholly a dis- 
advantage that the.se subjects, so treated, were found hard 
and repulsive by the majority. It was thought that th(? 
hard discipline involved in the attempt to a.ssimilate them 
developed a kind of mental grit, and involved a certain 
Species of moral training, even when the intellect ual results 
were small. A certain strengthening of faith, to be 
acquired in the process of hard work spent on subjects of 
which neither the aim nor the utility was obvious to the 
pupil, was thought to be highly beneficial. 

it is unnecessary for me to enlarge upon the defects of 
this system, and on the inadequacy of the ideals underlying 
it. 'I'he existence of the Mathematical .Association is a 
warrant of the widespread dissatisfaction with these 
methods, both in their results and their aims. The system 
as it existed in our schools was condemned by its failure. 

It failed to attain even its own narrow ideals, except in 
the case of a very select few among the pupils. The f 
many rejected the material which was for them wholly ^ 
indigestible mental food. The system was, in the sense in 
which r have used the term, undemocratic. The results 
obtained in the case of the vast majority were deplorable ; 
and it needs indeed a strong faith in the anti-democratic 
principle to imagine that this failure was compensated by 
the .effect of a hard and; j^^^\g training on the few who, 
by mental constitution enabled in some degree to 
pr<j^fit by it. Even the Ifchosen few suffered severely from 
th 3 ' effects of the haf,fi^' conception of education which 
lay at the base of 'tne* method.s of instruction ; for the 
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purely abstract treatment failed to disclose th#.* close reba- 
tions of mathematical ideas with the physical experience in 
which the abstractions took their orifjin. That Euclid has 
any relation to the problems of actual space was seen by 
the majority of those who suffered under This system only 
at a later time, if at all. The relationd|Bf symbols with 
the concrete, and the economy of thought involved in their 
use, remained for the most part unappreciated ; such 
appreciation came, if at all, as ihe product of later reflec- 
tion on the part of a very few of those who had attained 
to some facility in the man|||ulation of the symbols. 

Mats nous avons change tout cela. The modern 
methods of teaching appeal in the first stages to those 
interests which are strongest in the majority, instead of 
running atilt against the most undeveloped sides of the 
minds of the pupils. Geometry, the science of spatial rela- 
tions, is introduced by the observational and experimental 
study of the simplest spatial relations, verification by actual 
measurement playing an important part ; the abstract treat- 
inent in accordance with the deductive method being 
relegated to a later stage. The interests of the average 
boy are rathcM* practical than theoretical, therefore, it is 
thought, he must be interested with space relations on their 
practical side. Mo is not interested in formal logic, there- 
fore ho must not be bored with learning a chain of 
theorems of which the object is not apparent to him. He 
is not usually ingenious, therefore, it is thought, no 
demands must be made Upon him wliich require ingenuity. 
He does not readily move in the region of abstract 
symbolism, therefore he must be introduced to the use of 
symbols only in an arithmetic manner, in which the con- 
crete implications are prominent. Laborious exercises in 
algebra, in which expertness in the manipulation of symbols 
is till* object to be attained, should, it is thought, be for 
the most part omitted. 

Owing in larg(j measure to the activities of the Mathe- 
matical .Association, a considerable transformation in the 
methods and in the spirit of mathematical teaching has 
already takcai place in many of our schools, and the 
changes in the direction indicated by the newer ideals are 
no doubt destined to have even more far-reaching effects 
than at present. However, the old mechanical methods of 
teaching still linger on in many of our schools, in which 
conservative traditions are notoriously difficult to eradicate, 
'rile detailed discussions, both in print and viva voce, which 
arise in connection with the work of our association may 
be of inestimable value in directing aright the detailed 
development of the reformed methods of teaching. I hope, 
also, they may prove useful in the direction of checking 
those one-sided exaggerations which are always apt to 
arise in connection with activities in which the objects to 
he attained are various, as they must be in the case of so 
many-sided a branch of education as the one with which 
wi- arr concerned. Some degree of compromise, without 
undue sacrifice of principle, may often reasonably be made 
in adapting the teaching .so as to take account of the 
widely diverging future careers in prospect for different 
classes of pupils. 

It may, I think, be safely maintaftied that, the better 
the theory underlying the method of instruction may be, 
the more exacting will be the demands made upon the 
skill, the knowledge, and the energy of the teacher. My 
own early recollections of learning mathematics call up 
memories of the classical master, without any real know- 
ledge of, or real interest in, the subjects, hearing repetition 
of propositions of Euclid, or .sotting a long row of .sums 
in algebra, monotonous in their sameness. Somehow a few 
of us managed to learn something, but I tremble to think 
what would have been the results, had the said classical 
imasler attempted to teach in accordance with the newer 
Yn« thods.‘ For the success of the teaching in accordance 
with the reformed methods, a high degree of efficiency on 
the part of the teacher is essential if the results hoped for 
are to be attained, and even if those results are not in 
some respects to fall short of what was reached under the 
older system. The teacher must possess a . high degree of 
skill in presenting his material; lie must have a broad 
knowh dge of the subject, reachjflig^^iuch' beyond the range 
which he has directly to teacii/jJ.^'l;, must have skill and 
alertness in handling a cla.ss, tlflat skill having been 
developed by defiiiite training, course, presupposing 
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■ a natural capacity for the kind of work. Some of ll 
' failures of which one hears, of the newer mctluxis lo pro- 
duce satisfactory results, may probably be traced lo a 
tailing short on the part of the teaching in one .or more 
of the. points I have indicated. 

At the present time it is not possible to form any precise 
estimate of the actual effects of the recent reforms in 
mathematical teaching. It will only become possible to do 
so when the confusion incident to a state of transition has 
passed away. That in many quarters the gain has already 
been considerable I have no doubt. I have no doubt that 
the principles underlying the newer methods are sounder 
than those which formerly held sway. I have no doubt 
that it is right to proceed from the practical and concrete 
side of the subject, rising only gradually to the more 
abstract and theoretical side. Hut the adoption of mure 
correct principles is only one step ; their actual transla- 
tion into practice gives r’se to many difficulties and to 
many dangers, some of which have most certainly not 
been altogether avoided. The process of chalige ha* as 
yet not been one involving pure gain. 

A perusal of some of the current treatises on “ practical 
mathematics ” has led me to think that in some quarters 
the purely practical side of mathematics is unduly 
emphasised. The teaching should, without doubt, com- 
mence with this side, and should never lose touch with it ; 
but the study of mathematics must be pronounced to be a 
relative failure as an educational instrument if it fails lo 
riat- beyond the purely practical aspect of the subject to 
the domain of principle. Purely numerical work, calcula- 
tion with graphs, problems in which the data are taken 
from practical life — all these ar^ excellent up to a certain 
point, and they form the right avt'nue of introduction to 
scientific conceptions. But if this kind of work is unduly 
prolonged, and too exclusively practised, it tends to develop 
a one-sided mechanical view of the capabilities of mathe- 
matical methods, and the study ceases to be in any real 
sense educational. Such practical work is only educational 
when it precedes, and leads up to, a grasp of general prin- 
ciples, and when it is employed to illustrate such principles. 

I do not wish in the least to depreciate tlie importance of 
mathematics as providing the tools for a vast variety of 
applications useful in various professions. This side should 
never be lost sight of in school work. But the most 
important educational aspect of the subject is as an instru- 
ment for training boys and girls to think accurately and 
independently; and with this in view the more general and 
theoretical parts of the subject should not be enlirel> 
sacrificed either to the exigency of providing useful tools 
for application in after-life or to the supposed need of 
sustaining interest in the subject by a too anxious 
adherence to its concrete and practical side. 

1 gather that, in some of the current teaching of practical 
mathematics, a kind of perverse ingenuity is exhibited in 
evading all discussion of fundamental ideas, and in the 
elimination of reference to g»‘neral principles. Instead of a 
.skilful use being made of practical methods to lead up to 
general methods and illuminating^^ ideas, practical rul<*s 
seem sometimes to be made the end of all things. I have 
been told, for example, that the use of logarithms is some- 
times taught to students who at no time attain lo a com- 
prehension of what a logarithm really is, or of the grounds 
upon which the rules for the use of iogau'ithmic tables rest. 
.Students who are in the habit of employing, for purposes 
of calculation, formulas the origin of which they do not 
understand have entered upon a path which will inevitably 
lead to disaster, not only as regards their mental culture, 
but also in the practical domain. If mathematics is de- 
graded to the level of a set of practical rules, of which the 
grounds are not understood, for dealing with practical 
problc^ of special types, the unscientific rharactet^f such 
a study will avenge itself even on the practical .sidiPbf life. 
A student who proceeds on these lines will fail to arrive 
at those points of view that are not only the most .stimu- 
lating mentally, but of which the attainment is really 
essential for succes.s in applying mathematics to practical 
matters. The practical applications of mathematics are 
much too varied to be capable of being confined within 
the range of any number of pre.scribed rules and fonmike. 
Practical problems will be found constantly to arise* in 
connection with professiopfil work which are not quite on 
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tho lines of the rules that have been taught, and these 
problems can be effectually dealt with only by persons who 
possess some real grasp of mathematical principles, as 
distinct from a mere knowledge of certain practical rules 
and methods. Whilst maintaining that a student should 
thoroughly iinde^-stand the grounds upon which the formulm 
and rules which he employs are based, I do not believe 
that he ought to be expected to commit to memory, and 
to be able to reproduce at any time, formal proofs of all 
such formulm and rules. Much precious time and energy 
has been unprofitably employed in the past in attempting 
to satisfy the unreasonable demands made by examiners 
in some branches of mathematics that formal proofs should 
be forthcoming of everything that the candidates are sup- 
posed to have learned. The burden thus thrown on the 
memories of the candidates is far too heavy, and much 
time and energy which should have been employed in an 
endeavour to grasp and realise principles has thus been 
diverted to a far less profitable use. 

Ittappea^ to me to be eminently desirable that the time 
saved by the diminution, in school work, of the amount 
of time spent on unessential details and on unnecessarily 
prolonged drill in the manipulation of symbols should be 
employed in introducing the pupils to a considerably greater 
range of mathematical thinking than has hitherto been 
usual,^ and in particular in endeavouring to make them 
acquainted with more of the fundamental and fruitful ideas 
which make mathematical science what it is. In the 
higher classes some time might profitably be spent on the 
principles, as distinct from the practice, of arithmetic. It 
would be of great educational advantage if the principles 
which underlie the practice w*ith which all the pupils have 
become familiar were brought explicitly to their conscious- 
ness. For example, they should understand the principle 
of our arithmetic notation, so that they may have an 
adequate appreciation of its beautiful simplicity, and of the 
fact that it embodies a great time-saving invention. In 
order to attain this object it is necessary to deal with the 
theory of scales of notation and radix-fractions, so that the 
arbitrary element involved in the adoption of the scale 
of ten may be clearly appreciated. I do not, of course, 
contemplate the introduction into such a course of artificial 
problems on scales of notation ; only the fundamental prin- 
ciples should be explained, with such quite simple illustra- 
tions as may be found necessary for their complete 
elucidation. 

I do^not know to what extent some rudimentary and 
informal treatment of the properties of simple figures in 
three-dimensional space has at the present time become part 
of the normal instruction in geometry in our schools. I 
am quite sure of the urgent necessity for finding time for 
a small modicum of study of this part of geometry. I 
remember, a few years ago, in a paper on mathematics 
for candidates for a college scholarship in physics, the 
candidates were asked to construct the shortest distance 
betw’een two given non-intersecting straight lines. One of 
the' candidates, who showed a considerable knowledge of 
plane geometry, informed me that two non-intersecting 
straight linos are necessarily parallels. It is unnecessary 
to insist upon the importance of an endeavour to uproot 
ignorance of this kind, due as it is to lack of stimulation 
.of the power of observing simple spatial properties. 

In considering ^e variou'' directions in which mathe-, 
matic^al teaching may be made to extend beyond the domain 
that consists of drill in the employment of processes which 
up to a certain point is undoubtedly necessary, one ques- 
tion of great importance arises — that is the very 
important question as to the possibility of making a rudi- 
mentary treatment of the ideas and processes of the 
ealculus part of the normal course of mathematics in the 
higher classcts of schools. In the hands of a reallyiKskilful 
tr.'xchet^the puiely formal element in the treatment of the 
calculus could be reduced to very small dimensions — all 
till- leading notions and processes could be sufficiently illus- 
trated by means of functions of the very simplest types. 

I believe th.at some of the time, saved by lightening the, 
fnatt»*r in such subjects as algebra might lie more profit- 
ably employed in this manner than in any^ other. The 
calculus, as embodying and utilising the \fundamental I 
notion of a “ limit,” i»^ the gate to a mathematical world j 
of incomparably greater dimensions than the one^in which 
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the student has moved during the earlier part of his course* ^ 
Any method of presentment which evades the notion of a 
“ limit,” as it appears in the differentia! coefficient or in 
kinematics as a * velocity,” is much to be deprecated. . 
The possession this notion is the most valuable result 
of the study, q||h.,for educational and for practical pur- 
poses. By means of carefully chosen examples in both the 
arithmetic and the geometric domains, a pupil may be led 
up to this fundamental notion, so that it may in the end 
become really his own. To this end it is wholly un- 
necessary that any treatmei^of the subject should be 
employed which would satisty' the logician or the pro- 
fessional mathematician. The important pointy in connec- 
tion with this idea, as with many others, is that the 
student should really have the notion as part of his per- 
manent mental furniture, and not that he should be able 
to give a complete description of it, or of its philosophy, in 
conceptual language. I do not propose to indicate now, 
even in outline, a schedule of those parts of the calculus 
which would be suitable as part of a general education. 
This Is a matter which might with much advantage be 
fully discussed by the association, when the views of prac- 
tical teachers as to the possibilities in this direction would 
receive the fullest attention. 

There is a danger which arises in connection with the 
democratisation of education that less than justice may be 
done to the minority who, by natural aptitude, are capable 
of making much more rapid progress than the rank a;id 
file. The danger is probably not so great in our own 
country as in some others; with us, the old leaven which 
impels teachers to make the most of their more gifted 
pupils still works strongly enough, and the questionable 
stimulus provided by scholarship examinations and other 
competitions exercises an influence in the same direction 
which is very powerful, and perhaps, indeed, too powerful. 

In some countries the rigid system by which every pupil in 
a school is taken in a general class in a certain number 
of years through prescribed portions of a subject acts 
detrimentally upon those pupils who are capable of learn- 
ing much more rapidly than the average. In America I 
was told that it would bc^ regarded as undemocr.atic to 
make any special provision in a school for the more rapid 
advance of gifted pupils. This view seems about as 
re.asonabIe as it would be to prescribe, as a thoroughly 
democratic arrangement, that all the pupils should be 
supplied with boots of the same si?e. The gener.nl good 
demands that, so far as possible, equality of opportunity 
should be afforded to all for their mental development in 
accordance with their enormously varying abilities ; it 
does not demand a mechanical equality of treatment, re- 
presented by forcing all students to move at the pace of 
the less gifted or of the average. Although, however, this 
d.nnger may be a real one in some quarters in this country, 
the opposite fault, of sacrificing to some extent tho needs 
of the average to those of the abler students, is probably 
still the more prevalent one. 

The movement which I have spoken of as the 
democratisation of mathematical education is a progressive 
development. .Something not inconsiderable has been 
accomplished in our time ; very much more remains to be 
done. The difficulties which arise in this connection arc 
largely those of finding the true coordination between the 
practical and the theoretical sides of the subject. An undue 
emphasis placed on either side is apt ^ to have disastrous 
results. The perfect mean is in all such cases probably 
an unattainable ideal : a certain degree of comprogiise, 
depending upon a variety of circumstances, is usually the 
practictable course ; but the most earnest endeavours should 
be made to prevent such compromise going too far. Whilst 
recognising to the full the importance of the practical side, 
of mathematics, both as affording the right approach toJ 
the subject, in view lif sound psychological principles, andl 
also on account of its importance as an equipment for 
various departments of practical life, let us never lose 
sight of the paramount Importance of mathematics as part 
of a real education of the intellect. Such education is .in- 
complete unless a few, at least, of the many illuminating' 
notions which our race has achieved in its long struggle 
to attain clearness in .the domain of mathematical think- 
ing arc made the common property of our intellectual 
democracy, ^ 
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THE FUNCTIONS OF LECTURES AND TEXT- 
BOOKS IN SCIENCE TEACHING.^ 

T WISH to-day to speak of a tendency in. education which 
^ I think is increasing, and In : my l^pinion is mis- 
•chievous ; it is one, howeVer, ' which is much more 
rampant with us at the universities than it is at schools — 
I mean the practice of attemjjting to teach everything by 
iectures ; of making to a continually increasing extent the 
lecture supply the place of t|^e text-book ; of learning cvery- 
.thing by being told it instead of reading^ it for oneself. 

Now 1 should be the last to maintain that the reading 
of text-books is in many branches of study sufficient by 
itself to give a man a real grasp of his subject. The 
lecture, or something equivalent to the lecture, is in many 
subjects, notably in science, an essential part of the 
educational apparatus, perhaps more essential in science 
than in anything else. By means of the experiments in 
- the lectures (though these by themselves arc by no means 
all that is required) the students see the phenomena they 
are studying ; the experiments make* them realise that they 
are tlealing with definite phenomena, and help towards one 
of the most important results which the teacher has to 
aim at to make their acquaintance with these facts as 
intimate and vivid as possible. 

The position I am taking this morning is not new. 
Let me quot4 here from Boswell’s “Johnson”: — 

“People have nowadays,” said he, “got a strange 
•opinion that everything should be taught by lectures. Now 
T cannot see that lectures can do so much good as reading 
the books from which the lectures arc taken. I know 
nothing that can best be taught by lectures, ekeept where 
•experiments are to be shown.” ♦ 

As those of you who are acquainted with that in- 
•exhaustible book arc, 1 am sure, longing to hurl another 
■quotation from it at me, I will disarm them by quoting it 
myself. It relates to an occasion when an Oxford don, 
Dr. Scott, was present. Johnson lectures were once 
•useful, but now, when all can read and hooks are so 
numerous, lectures are unnecessary. If your attention fails 
and you miss a part of the lecture, it is lost. “ You cannot 
go back as you do upon a book. Dr. Scott agreed with 
him. * But yet,* said I, * Dr. Scott, you yourself gave 
lectures at. Oxford.* JHe smiled.” 

I object to the lecture usurping so largely the function 
of the text-book, because 1 think when this is done the 
study of a subject has not the same educational value — is 
not such good intellectual gymnastics, to use the cant 
phra* 5 :e, as when a student reads it for himself. This is 
especially true when a student is new to the subject ; with 
a book he can confine himself to the consideration of the 
new Ideas, and can take his own time, while in a lecture 
he has to take in these ideas at the pace presented by the 
lecturer, and, in addition, has to put them in writing us 
fast as his pen can travel ; as a matter of fact, -in many 
cases he takes little trouble to understand, but confines 
himself to taking down as many of the words of the 
lecturer as is possible in the time, and trusts to finding 
out later on what they mean. This practically amounts to 
substituting a manuscript, and I think it would not be an 
•unfair description of many such notes to say a very corrupt 
manu.script, for a ^xt-book. Now it is possible that in 
some cases there *s an advantage in doing this ; the 
lecture may be so good that even the imperfect notes of 
those that heard it may be better than the best text-book 
available. I am assuming, of course, that there is a text- 
book on the subject. This, no doubt, is sometimes the case ; 
but I think those who have read lecture notes as they are 
Aaken down will agree with me that a text-book must be 
Wite exceptionally bad if it is not more intelligible than 
the majority of the notes taken even ® good lectures. 
Another consideration which I think is of greater weight 
is that if the student rewrites his rough notes, the task 
of reducing them to sense and logical order is an excellent 
mental training. I quite agree that it is, and if the 
studqpt attended only one such set. of lectures a term T 
think" he might greatly benefit by dotit^.^^is ; but when, as 
he often does under present conditi^s, he attends three or 

^ Presidential address delivered to the Asi||&tlon of Bahli 
Masters on January ii by Sir J. J. Thoinsl®F.R.S. ^ 
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four such courses, it is impossible for him to treat them 
all in thi.s way. Consider, for example, a case that came 
under my observation last term. A student came to me 
with his time-table; he had lectures,, or practical work in 
the laboratory every morning from n|ne ofiei' ,imd on 
three afternoons in the week from two to five.’ His object 
in coming to me was to find if I could not help him to 
find lectures to fill up the three afternoons which he had 
vacant. 

Even though the student attends lectures, it is, I think, 
important that he should have training in learning for 
himself, and not be encouraged to think that all he nfeed 
know about a subject will be told to him in lecture. In 
after life he will have to acquire most of his learning from 
books. He will not always find lectures available; it is 
po.ssiblc, indeed, that he will have no passion for lectures, 
and if he has 'not acqipred the art --for there is an art of 
learning from books — he will be at a serious disadvantage. 
Is not an excessive reliance on lectures likely to leave us 
open to the reproach that we teach our students everything 
except how to learn? I sometimes wonder when I see the 
extent to which some students rely on their notes, and the 
.appallingly long list of lectures which appears at the 
beginning of each term, whether the importance of the 
invention of printing has not been overrated. 

Now I must express an opinion with which I think it 
quite possible that many here will not agree. The view 
is often expressed nowadays that students should be 
examined by their teachers, and not by outside examiners. 

I cannot agree with this ; so far as my experience goes, 
the practice leads to one of the. worst kinds of cramming 
— the cramming of note-books — and not always the 
student’s own note-book. I think the teacher ought to 
have the fullest power over the syllabus, and not to have 
his method of teaching hampered by external authority ; 
but when he is given this^Treedom I think he may he 
expected to produce results which need not fear the tests 
imposed by any sensible examiner. 

But although I am urging a freer use of text-books and 
more independent reading by the students, the last thing 
I would do would be to alx)lish lectures, though I should 
like to sec them reduced in number, and in some cases 
their objective changed. To my mind, the proper function 
of a lecture is not to give the student all the information 
he is supposed to require on the subject of the lecture, 
but to arouse his enthusiasm so that he will be eager to 
get that information for himself. A lecture ougl||. to be 
interesting and to arouse interest ; dullness should be the 
unpardonable sin. The lecturer should avail himself of 
the “ purple patches ” of the subject to supply the 
momentum which will carry his students over the less 
e.xciting parts. Again, in a lecture it is possible to 
emphasise the fundamental parts of the subject, to discuss 
at length the ideas and assumptions involved, and to illii.s- 
trate them by a multitude of illustrations and examples 
which would be impossible in a text-book of moderate 
size. 

If lectures were limited to these objects there^ need not 
be so many of them, and there would be more time avail- 
able for what I regard as the most important part of 
teaching — the part when the teacher comes in contact with 
his pupils, not as a class, but as individuals. If the 
teacher could "talk with his pupils, even for half an hour 
a week, cross-examine them to see that they really under- 
stand their work, make suggestions as to whi^t they^ should 
read, suggest points of view, sometimes even point out 
that things are not quite so clear as they seem to appear 
to the student, then I think he would have far greater 
influence over his pupils — would educate them better than 
would be done by any ^amount of lecturing alone. I am 
aware that what I am a'dvocating is done by many ,|eachers 
already, but I think there is still room for expansion of 
a method which the collegiate system and the large educa- 
tional staff at many of our colleges make especially 
feasible at Oxford and Cambridge. I would like to utter 
a word of warning against allowing this kind of tuition 
to degenerate into an explanation of difficulties brought to 
the teacher by the student; puzzling over k difficulty is 
often a very good way of getting clearer ideas on a sub- 
ject, and a good teacher will not solve these difficulties 
until he feels sure that the student will not, perhqps with 
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the help of a hint or two to put him on the rifjht track, 
solve them for himself. 

I am told that at a school which of late years has been 
one of the most successful in turnin^f out jjood mathe- 
maticians, the older boys are under the impression that 
they get very little teaching in the higher parts of mathe- 
matics ; they work in a class-room together at the text- 
book, abuse its obscurity, argue out with each other what 
it really means, while the master appears to take very 
little part in the proceedings ; as a matter of fact, if he 
sees that a wrong conclusion is likely to be come to by 
the little parliament, by an apparently casual remark he 
gives the argument a push in the right direction. This 
seems to me the very best kind of education when the 
boys are of fairly equal ability. 

Work of this kind, when the student tries to puzzle out 
his own difficulties, takes time, and the student cannot 
cover the ground so quickly as when his difTicuUics are 
solved for him by his teacher as fast ns they arise. If 
the examination for which he is preparing covers a wide 
range of subjects, he is almost compelled, or at any rate 
he is very strongly tempted, to adopt the quicker and 
easier methods. The temptation is especially strong in 
the case of students of science. For the Natural Sciences 
Tripos at Cambridge, for example, the majority of the. 
students lake four sul)jeets in part i. ; there is really no 
iK.'cd for them to do so, and the better students arc in 
many cast's >trongly advised by their tutors to take only 
three ; if they did so T feel sure they w’ould not prejudice 
their chance of getting a first class. '1‘hey think, however, 
that it is safer to lake four, and as playing for safety is 
a very characteristic foatun^ of the modern undergraduate, 
the majority of them take this course. As they have now 
to do a very large amount of practical work in each sub- 
ject, the study of four subjects means if they take the 
first part of the tripos in the sei^md year that the wdiole 
of their mornings and many of their afternoons arc spent 
in lecture-rooms and laboratories, and that they have very 
little time to spend in thinking quietly over their subject. 
It may be said that they have the vacations in which to 
do this. Hut, as a matter of experience, it is found, I 
think, that this habit is either continuous or else non- 
existent ; it is not one that can be flung aside in term 
time and then resumed as soon as term is over. We can- 
not all emulate the heroes in the Bab Ballads 

'J'licsc men were men who could 

^ Hold liberal opinions, 

On Sundays they were ^eud, 

On week days they were minion.s. 

It is, I think, most important that they should form 
this habit of indep<-ndent thought at school, for if they 
have not done st) the conditions are not very favourable 
for them to do so at the university. 

The popuiariiv of science, the great incrc.ase in the 
numbers attending lessons, lectures, and laboratories 
makes it more, and more diflicult to arrange that our 
Students shall have the opportunity of thinking out their 
ow'n diflicult ies and developing their independence and 
power of relying on their own resources. Let me contrast 
the conditions und(‘r which I began in the ^seventies the 
study of practical physics at the Owens College, Man- 
chester, with those w'hich prcwail at the Cavendish I-abora- 
tory at the present time. W’hen T was ,*i student there 
wefe perhaps a dozen working at practical physics in the 
laboratory ; there was no need for any elaborate organisa- 
tion ; we used to w«)rk at an experiment until we were 
satisfied we had done as much as W(* could, by what 
we thought, generally erroneously, were improvements on 
the methods shown to us, and acquired in this wray a 
lively interest in our subject and some facility in devising 
experiments tu test various points w'hich arose in the 
course of our work. This, I think, is the b(?st kind of 
laboratory training it is possible to have, but it is only 
available when the number of students is small. If we 
adopted it at the Cavendish Laboratory, w’here last term 
there were above three hundred students doing practical 
ph>>ics, the result would be chaos; while the students 
w’ould not learn physics, independence, or anything except 
proficiency in free fi/jhting. With such numbers elaborate 
organisation and preparation are unavoidable, and we have 
nt'cessarily to limit ourselves to trying to make the 
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elementary demonstrations teach the students how to make 
accurate mcrasurements, to give them a knowledge of 
methods, and. to make the experiments as illustrative a.s 
possible oT the fundamental principles of physics. 

I think, however, that in some of our schools the 
number of boys taking ^practical work is small enough to 
make the other method possible, and when this is the 
case 1 would urge as strongly as I can the danger of 
excessive organisation and the importance of df'Vc'loping as 
much as possible the independence and self-reliance of 
their pupils, and I think they might do .so w'ith safety to 
a small number of subjects. 

I cannot refrain from alluding to the remarkable and 
very gratifying increase which has taken place in the last 
few years in mathematical knowledge possessed by the 
students of science sent up from the schools, and is growl- 
ing rapidly from year to year. When I first wenf to 
the Cavendish Laboratory the knowledge of mathernatlrs 
possessed by many of the students was so meagre that I 
had to start classes to teach them the elements of the 
differential calculus ; that class has gone on until the 
present year ; but the number who required such teach- 
ing has diminished so rapidly during the last few years 
that I have decided it wdll not be necessary to conliiiue 
these classes any longer. 

In conclusion, T would like to offer a suggestion, whicli 
I make with grc'at diffidence, but it is one which, if it w’ere 
possible to carry out, would increase the eflTciencv of the 
student, especially in after life, to a very con.sidrrahle 
extent. I mean, w’ould it be possible to l«‘ai li si ience 
students enough German to enable them to translab^ an 
ordinary text-book or paper? I do not ask tliat they 
should all know German — that 1 realise is, ;ii present, 
impracticable. I (fc not ask that they should be aide to 
write German, or even pronounce it, but merely that they 
should be able to make sense of a straightforward 
sentence. 


IJMVERSITY AND EDIJCATIOSM. 
INTELLIGENCE. 

It is announced in The Jewish Chronicle that a wealthy 
Jew, a native of India, has bequeathed a sum of So.oool. 
for the endowment of a Jew’ish college in Jeriisali'in. 
T his sum is likely to form the nucleus of an endowment 
for university in Palestine. 

Prof. J. G. IIidben has been elected presidi'iit of 
Princeton University in succession to Dr. W'oodrow 
Wilson. Prof, llibben has been professor of logic at 
I’rinceton University since 1893, and is know 11 as the 
author of works on logic and philosophy. 

It is announced that .Sir Cliarles Chadw’vck-If(*;iley, 
K.C., \Vho is a member of the governing body of Uran- 
l(‘igh School, has expressed his desire to present a labora- 
tory to the .school, and the offer has been accepted by the 
governors. Tlie work has been put in hand, and it is 
expected that the cost will be about 4000/. 

A Reuter telegram from Cape Tow’n on January 13 
state's that, speaking at Moorresburg, Mr. F. S. Malan, 
Minister of Eclucation, said he hoped ttf introduce and pass 
in the forthcoming session of Parliament a Bill dealing 
wMth higher education and the foundation of a university. 
Mr. Malan expects shortly to receiver from Messrs. 
Wernher, Beit and Co., who have given half a million 
sterling towards the university scheme, a notification of 
their acceptance of the Bill, which will then be published. 

At a meeting of executive committee of the governj^ 
ing body of the Imperial Coll(?ge of Science and Tecdi- 
nology, held on Friday last, Prof. W. A. Bone, F.R.S., 
professor of applied chemistry (fuel and metallurgy), Uni- 
versity of Leeds, was appointed professor of fuel and re- 
fractory niuteriais in a new department of chemical tcch- 
nology now being established in the Imperial College at 
South Kensington. He will take up his new duties at the 
Imperial College about -September of this year. 

In connection.- withvj&e Francis Galton Laboratory for 
National Eugenics, a ^eSurse of eight lectures will be given 
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at University College, London, on Tuesday evenings at 
8.30 p.m., beginning on January 30. The first two 
lectures will be delivered by Prof. Karl Pearson, and will 
deal with “ Sir Francis Gallon : his Life and Parentage, 
Work and Teaching.** These will be followed by two 
lectures on “ Infantile Mortality,** by Miss Ethel Elderton 
ind Dr. M. Greenwood, jun. The fifth lecture will be on 
* Alcoholism,’* by Dr. David lleron ; the sixth on 
“ Physical Degeneracy,** by Mr. Bishop Harman; and the 
seventh and eighth on Heredity and Environment ** and 
on “ Social Problems,” by Prof. Karl Pearson. Further 
particulars may be obtained on application to the secretary 
of the college. 

At the annual general meeting of the Royal College of 
Science Old Students* Association, held on January 13 at 
the college, Sir William Crookes, O.M., F.R.S., was 
f'lected as president of the association on the motion of 
Captain John Spiller, who shares with Sir William the 
honour of being the oldest students connected with the 
college. Prof. R. A. Gregory was elected as one of the 
vice-presidents in succession to Sir||Villiam Crookes, the 
remaining five vice-presidents being re-elected. Mr. T. LI. 
Iluiiibcrstone and Mr. A, T. Simmons were re-electcd 
Mcretary and treasurer. 7 'he evidence relating to the 
college prcs« nted to the Royal Commission on University 
l.ducation in London was to have been considered at this 
nceting, but owing to the lateness of the hour it was 
decided to adjourn the meeting, and another general meet- 
ing will be called shortly, on a date to be fixed by the 
commitlee, at which the principal business will be the dis- 
cussion of this evidence. The report of the committee 
showed that the. membership of the association had in- 
rreased to 665, of whom 595 are associates of the college. 

I'HK report of the principal of the Huddersfield Technical 
College, read at the prize distribution on December 21 
last, ha.s been published in pamphlet form. We find that 
llie age. of admission to evening classes was raised by one 
year, and the total of student hours was well maintained, 
in spite of the fall in the number of students which followed 
the raising of the age of entry. Although a number of 
individual students engaged in local industries attend day 
classes for one or more mornings or afternoons in the 
wf<.k, the conditions ^f employment seem to be unfavour- 
able to the release of young persons during working hours 
for the purpose of attending classes. As yet, little success 
has attended efforts to^ ^nake systematically organised 
arrangements for such stilddnts. In making recommenda- 
tions with regard to the award of college diplomas, the 
staff has not hitherto had the advantage of any outside 
help or .advice, such as is rendered in many university 
examinations by an external examiner acting conjointly 
with members of the university staff. To remedy this 
defect, the governors have sanctioned a scheme for the 
•ppointment of honorary assessors, whose cooperation and 
:»ssistance will, it is expected, prove to be of value in deter- 
\ mining these awards. There is an increasingly satisfac- 
I tory relationship of the college with employers of all kinds, 
t'ases are frequent in which students are allowed to leave 
. work early on class nights, or are given help towards the 
payment of class fees or the cost of books or instruments. 
Much interest is displayed from time to time by employers 
and others in proposals for new classes, as well as in 
attf-mpts to improve the existing instruction. 

- 

SOCIETIES AND ACADEMIES. 

London. 

Rpyal Society, January 11. — Sir Archibald) (jeikie. 
president, in the chair. — Lord Rayloiffh The 
I>ropag;ition of waves through a stratified medium, with 
reference to the question of reflection. — Prof.^F. T. 1 
Trouton : The mechanism of the semi-permeable mem- 
[jraiio and a new method of determining osmotic pressure. 

I lie amount of. water taken up by a liquid, such as ether, 

'> om an aqueous solution, the solute of Which is insoluble 
'll the liquid, diminishes as tlie strengq^^/pf the solution 
"icrcascs, the maximum amount taken up':l»eing from pure 
'vater. Reasons are given in the papei^f^ expecting that 
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the amount of water taken up from a given solution would 
increase under pressure, and further, that at the osmotic 
pressure of the solution the amount taken up would be 
the same as that from pure water at the atmospheric 
pressure. An account is also given of an experimental 
investigation which has verified these conclusions in the 
case of a 60 per cent, solution of canc sugar- when osmotic 
pressure is about 80 atmospheres. — Dr. Alois F. Kovarik : 
Mobility of the positive and negative ions in gases at high 
pressures. Rutherford and C'hild have shown that the 
current i per sq. cm., between two parallel plates when an 
-intense ionisation is confined to the surface of one plat^, 
is given by f=9V“K/322'd*, wheAV is potential difference 
d distance between plates, and K mobility of ion. When 
theoretical conditions are fulfilled, the current through the 
gas in the two directions affords a direct measure of 
mobility of positive and negative ions. 'I'hc surface ionisa- 
tion was obtained by covering one of the plates with an 
active preparation of ionium^ separated by Prof. Boltwood 
from the uranium residues lent by the Royal Society to 
Prof. Rutherford. Using high pressures, ionisation is 
mainly confined within a very short distance of the plate. 
The theory was tested experimentally, and it was found 
that over a considerable range i varied as V* and inversely 
as d*. 'J'he results for the mobilities of the ions in these 
gases are as follows : — in dry air and dry hydrogen 
mobility varies inversely as pressure up to 75 atmospheres, 
the highest used ; in moist carbon dioxide the product of 
mobility and pressure is constant up to 40 atmospheres, 
but for higher firessures the product: decreases as the gas 
approaches the liquid state. The mean value.s for the pro- 
ducts of mobility and pressure in atmospheres, for the 
range of pressures for which the product was constant, 
are for negative and positive ions, respectively, in dry air 
1*89 and 1*346, in dry hydrogen 8*19 and 6*20, and in 
moist carbon dioxide 0*67 and 0*705 cm. per see., for a 
potential gradient of one volt per cm. — G, A. Shako- 
spear : A new method of determining the radiation con- 
stant. The rate of loss of heat of a silvered surface at a 
temperature of loo® C. in surroundings at 15® C. is 
observed (a) when the surface is polished, (b) when it is 
lamp-blacked. The difference is due to difference in radia- 
tion losses. The ratio of the rates of radiation is obtained 
by exposing the two hot surfaces in turn to a radiomicro- 
inetcr. The rate of radiation from the lamp-black is 
assumed to be proportional to the difference between the 
fourth powers of the absolute temperatures 373 and ar88. 
The lamp-black.^Ht 100® C. is compared with a full radiator 
at the same temperature by means of the radiomicrometer. 
Certain corrections are necessary, and these arc dealt with 
the paper. As a check on the comparison given by the 
radiomicrometer, an instrument which constitutes a closer 
approximation to a full receiver was devised and used. 
It was found, incidentally, that the ^parent radiation 
from lamp-black depends upon the surfaSi upon which the 
lamp-black is deposited. The value obtained for cr is 
5*67x10-* ergs per sq. cm. per sec. per deg*. — Dr. R. A, 
Houston : The mechanics of the water molecule. Sup- 
pose that a hydrogen atom loses one electron to a second 
hydrogen atom, and that the second hydrogen atom loses 
two electrons to an oxygen atom. Then the oxygen atom 
has two negative charges, each hydrogen atom one positive 
charge, there will be one line of force between the first 
and second hydrogen atoms and two lines of force between 
the second hydrogen atom and oxygen atom. Let the three, 
lines of force act as equally strong spiral springs, and let 
a wave of light pass through a medium composed of such 
molecules. It is shown in the paper, by means of th^ 
ordinary theory of dispersion, that the absorption spectrum 
of such a medium consists of two bands, the ratio of the 
wave-lengths of which is 2*32. Also from the intensity 
and width of each band it is possible to calculate c/m, 
the ratio of unit charge to the mass of the hydrogen atom. 
Water is transparent in the ultra-violet and visible spec- 
trum, and has two great bands in the infra-red at 3*07 /i 
and 6*15 /It which are not present in oxygen or hydrogen. 
It is shown in the paper that the values of c/m calculated 
from these bands are respectively 7110 and 1550 electro- 
magnetic units. Hence the structure assumed for the 
molecule cannot be far off the truth. 



402 


NATURE 


Geolofficai Society, December 20, 1911.— Prof. W. W. 
Watts, F.R.S., president, in the chair. — Rev. E. Hill : 
The gipcial sections at Sudbury (Suffolk). The sections 
round ^ Sudbury were described in two Geological Survey 
^Memoirs : since the date of publication of these much 
more has been disclosed. A list is given of the principal 
^ctions now existing, with references to the descriptions 
in the Survey Memoirs and notes of those that are there 
undescribed. The paper gives an account of a series of 
sands and silts which 11 % at about 200 O.D. on each side 
of the present Stour Valley. They seem to indicate 
Ifliallow-water conditions^t a level more than 100 fee^^* 
above the present valle)p|loor. On the silts lies Chalky 
Boulder Clay. The transition from silt to clay is con- 
tinuous, |yid seems to show that here the transition from 
formation of silt to formation of Boulder Clay was a 
continuous transition. The undisturbed condition of the 
beds indicates that during this transition there was no 
action of thrust or drag. At lower levels, from 180 O.D. 
down to 100 O.D., on the flanks of the valley lie coarse 
gravels^ and sands, with current-bedding, which point to 
torrential water-action. Among these occur displaced 
masses of previously formed Boulder Clay, some contorted 
— as if by slip down slopes. At Little Cornard brick- 
works there is associated with current-bedded gravels a 
clay in which are embedded verj' large masses of remade 
Chalk. The deduction from these facts is that at Sud- 
bury Boulder Clay began to be formed where there was 
quiet water, which stood on both sides of the valley at a 
level of more than 120 feet above the present floor, and 
that, after such clay had been formed, there came to be 
strong currents into or along the valley at various lower 
levels. These deductions agree with the probable course 
of events if a submergence preceded the Chalky Boulder 
Clay and an emergence followed it. — C. I. Qardin^r and 
Prof. S. H. Reynolds : The Ordovician and .Silurian 
rocks of the Kilbride peninsula (County Mayo). The Kil- 
bride peninsula includes three principal groups of rocks. 
The northern and western part is, in the main, composed 
of ignpous rot'ks, contemporaneous and intrusive, of Arenig 
age ; the southern and eastern part principally consists of 
Silurian rocks, but these are in the south-eastern corner 
of the peninsula faulted against an area of gneiss. The 
Afenig rocks resemble the Mount Partry beds of the 
Tourmakeady and Glensaul districts in the fact that they 
include cherts and shaly beds with Didyniograplus 
extensuSf and in the presence of gritty JulTs and coarse 
breccias, the latter rocks show’ing a magnificent develop- 
ment. No coarse conglomerates, however, occur, and no 
limestone-breccias or other representatives of the Shangort 
beds of Tourmake.ady and Glensaul, while Arenig sedi- 
ments of all kinds are very scarce. The most interesting 
feature of the Arenig rocks is the great development of 
spilitic lavas, wUph are commonly associated with cherts 
and often show good pillow-slructurc. Their resemblance 
to the similar rock of the Girvan district is very close. 
An enormous mass of felsite with large quartz-phenocrysts, 
and often albite, as also pscudomorphs after rhombic 
pyroxene, occupies much of the northern part of the 
peninsula. There is no doubt that it, like the similar 
masses of Tourmakeady and Glensaul, is of Arenig date. 
The Silurian rocks consist principally of grits, sandstones, 
arvl calcareous flags, and dip with great regularity in 
di^ertions varying from south to east. The calcareous 

(Pinny School br-ds) are highly fossiliferous, and 
have yielded more than fifty species, principally of corals 
and brachiopods, which prove the beds to be of Llandovery 
age. Ill-preserved specimens of Monograptus vomerinus, 
found in the highest Silurian strata exposed, show that 
these are of Wenlock age. Dr. Henry Woodward, P'.R.S., 
supplies an appendix giving a description of a new species 
of Caryocaris. 

Mathematical Society, January 11.— Dr. H. F. Baker, 
president, in the chair.-— G. H. Hardy and J. E. Little- 
wood : A new condition for the truth of the converse of 
Abel *8 theorem. — A. Cunninarham : Mersenne’s numbers. 
— W. H. Younar : Successions of integrals and Fourier 
series. — W, H. Younar • Multiple Fourier scries. 

Royal A«tronomic|il Society, January 12.— Dr. Dyson, 
-president,) in the chair; — H. C. Plummer : Hypothetical 
parallaxes of the brighter stars of type A. The paper was 
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an investigation of the radial velocities of brighter stars- 
in a list furnished by Dr. Campbell'. The velocities of 
class A stars near the Milky Way are greater than those 
of stars in high . latitudes. This fact, suggests that stars 
of type A have a tendency to moveir parallel to the plane 
of the Milky Way.4r^P« G; Brown : The absorption of 
light in space. For i^etermination of this absorption the 
author made use of libbuket for, since these possess a 
measurable diameter, their distances can be approximately 
determined. Nebulae having a small apparent diameter 
must be, on an average^ more distant man the larger 
objects, however their real diameters may differ. — H. H. 
Tumor and F. G. Brown : An\ example of the use of 
spherical harmonic analysis. The authors showed the 
advantages of this analysis in various astronomical investi- 
gations, and gave an example, which ’ also brought out 
the main features of the distribution of brightness of 
nebulae in different parts of the sphere. — W. G. 
Thackoroy : Personality and bisection error of some 
Greenwich transit-cirde observers. The author's object 
was to obtain a deti|B of the magnitude equation 

in R.A. of the present regular observers with the transit 
circle. It seems clear that the bisection errors vary with 
the zenith distance, and these personalities may be due 
partly to the eye and partly to the different positions taken 
up by the observer, according to the zenith distance of the 
star observed. — C. P. Butler: An account of a new form 
of telescope recently constructed in America. The instru- 
ment was a modification of the principle of the equatorial 
coudd, the polar axis being also hollow, but so large that 
the observer was actually within it. 


P4BIS. 

Academy of Sciences, December 26, 1911.— M Amiand 
Gautier in the chair. — M. Qouy : A particular case of 
interkathodic action. — M. de Rorerand : The ethylates of 
calcium. The product of the action of ethyl alcohol on 
metallic calcium, its hydride, carbide, or nitride, is an 
alcoholate of calcium ethylate having the formula 

.(CJi.oiaCa-faCaH.OII. 

When this substance is kept over sulphuric acid it loses 
ethyl ether and ethylene, until after teveral ye.nrs its com- 
position approximates to (C2H50)aCa + 5Ca(011)2. This 
is due to a catalytic action of lime, invariably present in 
the original compound, on the ethyl alcohol and calcium 
ethylate. — D. Eyrlnitls : Observations on Brooks’s comet 
(1911c) made at the Observatory of Athens. Observations 
on the position, magnitude, and appearance of the comet 
on various dates between August 23 and September 22. 
— G. Pick ; Parallels, and differential geometry in non- 
Euclidean space. — Ren6 Qarnier : The simplifications of a 
class of differential systems of which the general integral 
has fixed critical points. — G. Kewalewski ; A class of 
infinitesimal transformations of functional space. — P, 
Montel : The indeterminate character of a uniform func- 
tion in the neighbourhood of its essential points. — A. 
Blondel : Singular values of unsymmetrical nuclei. — 
Maurice Potron : Some properties of linear .substitutions 
with coefficients >0 and their application to the problems 
of production and wages. — M. Rosenblatt ; Algebraic 
surfaces admitting a discontinuous series of birational 
transformations. — E. l^arrB : Minimum surfaces geflkratcd 
by circular helices. — Emile Qlursea : Researches the 
*’ Kerr effect ** in gases and vapours. ’ According to .Lipp- 
mann, gases and vapours should, in an electric field, *show 
an effect similar to the “Kerr effect*’ in solid, and liquid 
dielectrics, resulting in a contraction given bv the formula 
I K-f K- . 

— "2-, the effect being proportional to the ^uare 

• of the'field, and becoming greater as the dielectric ciXistant 
K of the gas is greater. ' An interferential method was 
used, and the effect expected was produced to a very small 
extent by vapours having large values of K, for example, 
C2lljBr,CS2,CCl4, but it could not be elicited in air and 
COj, even under 25 atmospheres pressure. — E. Kotonavo : 
Synthesis of complementary colours by means of gratings. 
One side of a ;glass plate' U' ruled .with parallel lines 
alternately green and- red, ahtf vjhe’ ojher with black lines 
j parallel to the comred^f. onesii, this plate is viewed 
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at a distance .of abbulf 30 cm. it appears red to one eye 
and green to tha. other, but when l^th eyes are used it 
appears greyish-wliite. The synthesis of red and green to 
form white is thus performed by the observer .^Edmond 
Bauer: The. tj^eory/.bf radiation.^L. DBeomlie : The 
heat of Sieniehs,^ and the • conception of capacity. — h, 
|.afay : The phenorne^on ot Majgnus. — ^J. Pelvales : 
Representation' of equfpbtentiariines in electrolysis. Claim 
/to priority against A. Brochet. — O. BeuBouard : Elec- 
trical resistance of special steels. Measurements were made 
of the, resistances of nickel, manganese, chromium, and 
tungsten steels, containing the metals mentioned and 
carbon, in varying, proportions. — P. M«llkolff : 

Method for separating phospho-molybdates from silico- 
molybdates. The, mofybdate test for phosphoric acid 
possesses the defect, that silicic acid is also precipitated, 
and it is often desirable to have a means of distinguishing 
between the compounds. This is found in ammonium per- 
molybdate solution (equal volumes of 30 per cent. 
and of an 8 per cept. solution of ammonium molybdate in 
nitric acid), which will dissolveiil^ phospho-molybdate, but 
not the silico-molybdate.<#Oe^Rer de Coni nek : Mole- 
cular weight of lime ; atomic weight of calcium. Deter- 
minations of ^these constants by the ignition of calcium 
formate to the oxide, and by precipitation of the oxalate 
and its subsequent ignition also to the oxide. The mean 
value found was Cas:4o-02.^A. Raynaud : Solubility of 
tho oxide UO, in various acids. The anhydrous oxide dis- 
solves very sparingly in hydrochloric, hydrobromic, 
sulphuric, and acetic acids, but is easily soluble in nitric 
acid and in nitro-hydrochloric acids, with production of 
uranyl salt. — E. Bolsmenu : Hypochlorous amides. An 
attempt was made to combine hypochlorous acid with 
amides to form hypochlorites of the amides, but instead 
of these mono- and di-chloro-derivatives were formed. Of 
these, mono- and di-chloroacetamide, dichloropropionamide. 
and dichloroformamide are described.—* A. Qaaeard : Three 
normal saturated hydrocarbons : . triacontane, tetratria- 
contane, and hexatriacontane, Triacontane, was 

obtained' as follows : — ^the palmitate of pentadecyl alcohol 
was obtained by the action of iodine on silver palmitate; 
this was then hydrolysed, and the alcohol converted into 
penladrcyl iodide, and this by the action of sodium into 
triacontane. The other hydrocarbons were made similarly. 
— Marcrl Guerbut : Action of caustic potash on primary 
alcohols ; preparation of the corresponding acids. The 
oxidation of primary alcohols by caustic potash always 
yields the corresponding acid, even in the case of complex 
alcohols, and the yield is generally good. — Henri Coupin : 
J^ocalisation of the pigments in the integument of haricot 
beans. — M. Quilliermond : The origin of the leucoplasts, 
and on the cytological processes in the elaboration of 
starch in the jpotato. — M. Delasaus : Influence of the 
partial suppression of the reserves of the seed on the 
development of the plant. — G. Andrd : Removal by water 
of the solvable substances contained in the potato. — Em. 
Bourquelbt and A. Piehtenhols : Application of the bio- 
cluMnical method to Kalmia laiifolia^ and isolation of a 
glucoside. — L. Raviue and G. Vorgre : Mode of infection 
of the^aves of the vine by Plasmopara viticola, — Maurice 
Arthuil:^ The spdeific nature of antitoxic sera. Sera for 
use against v arious snake-poisons. Poisons of Lachesis 
lanceolatus, Croialus terrificust and C. adamanteus. The 
action of these antitoxic sera is, with rare exceptions, 
''ii^bite specific. — Raphael Duboia : The vacuolides of the 
colour-producing organ (of Murex). — H. DominicI, G. 
Petit, and A. Jabdlti : Persistent radio-activity of the 
organism under the influence of radium in an insoluble 
form. In tlji case of a horse injected with i milligram 
of radium spphate, the blood was still radio-active a year 
^atcr. — M. Cluxet ; Instantaneous radiography of the 
diaphragm in tabetics. — H. Claude and A. Baudouin : 
The ^ects of certain extracts of hypophysis. — Gabriel 
Bertrsthd and M. and Mme. Reeenblatt : Activation of 
sucrase by various acids>— Jacques Pariaot : Transforma- 
tion of blood pigment into bilo* pigment under the influence 
of adrenaline. — L, ^ .Lsiunby ana .. C. Luvadltl : Researches 
on the therap^utiq actlqp of mercury in experimental 
syphilis of>' the of the complex thio- 

derivatives of against the spiro- 

chsDte paUida, 4 |^U^^m{^^ltlilt'/|^, spirillum of relapsing 
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fever, — Ch. NIcolle and E. Oonauil : ‘ Experimental pro- 
duction of measles in monkeys. — Henri VloHa : The gall 
bladder as a point of inoculation. — MM. Rbdal# and 
••rtory ; The toxicity of Amanita . phaUoides, The 
toxicity of this fungus does not disappeOT^,.after exposure 
to a temperature above 100®, and the driibd "fungus is, still 
active after several years* keeping. — ^A. Rochalx and G. 
Calln : Staining of the tubercle bacillus. Non-specific 
nature of the granulations of Much. — Repulin ; Observa- 
tions on the geology of the Sainte-Baume. — V. Oommont : 
Geological age of Quaternary remains. — ^Julien Lolael : 
Distribution of solar heat over France. — Henri Fournier 
presented a memoir on flight, which was referred to the 
Committee on Aeronautics. 

January 2. — M. Armand Gautier, the retiring president, 
made his report to the academy, and was succeeded in the 
chair by M. G. Lippmann. — A, Laveran and Nattan 
Larrior : Trypanosoma rhodesiense (Stephens and 

Fantham). Human sera, which arc inactive against T. * 
gamhienset are active towards T. rhodesiense; this latter 
trypanosome is distinct from T. gamhiense and from T. 
hrucei. — MM. Lambert, Ancol, and Bouin : A novel 
means of defence of the organism. .Skeptophylaxis. Ex- 
tracts of certain organs, for instance, of corpus lutcum,' 
thyroid, or brain, ground up with sand, mixed with ten 
times their weights of normal saline, and centrifugalised, 
are highly toxic when injected without filtration. If, how- 
ever,^ a toxic dose is divided unequally, and the smaller 
part injected first, followed by the larger within a few 
minutes, these toxic effects are not produced. To this 
very rapid protective action the name skeptophylaxis is 
given. — Emile Borel : The shuffling of cards. Calculus, of 
probabilities ; an extension to the case in which the proba- 
bilities of operations vary, with the time. — H. Parunty : 
A form of meter. Description, with diagram, of the 
author’s piezometric meter. — ^Andr6 Lteutd ; The develop- 
ment of a function in exponential series; application to 
the ioo,ooo-volt instdtlation at the Turin Exhibition. — R. 
Pric : The action of heat on nitrocellulose and nitrocellulose 
powders. The alteration by heat of these substances is 
indicated by the relative times of flow, through a narrow 
tube, of equal quantities of their solutions in acetone. 
'I'he time of flow is decreased by subjecting the materials 
to heat. — Louis Marmleir : Action of ultra-violet rays on 
sodium hyposulphite. A solution of sodium hyposulphite 
containing 6 grams per litre, after five minutes- exposure, 
produces sodium hydrosulphite with deposition of sulphur. 
Longer exposure destroys the hydrosulphite, with forma- 
tion of sulphite. With higher concentrations the hydro- 
sulphite is not formed. — Z. Tchouyraalf and Mile. D. 
Fraonkel : Some complex compounds of platinous bromide 
with organic sulphides. Bromo-platinous acid, H^PtBr^, 
like chloroplatinous acid, unites with organic sulphides to 
form crystalline derivatives, generally insoluble. These are 
bronioplatinitcs of complex bases, and are easily trans- 
formed by heat into isomers. — C. L. Gatin : The structure 
of the germ in Ziitgiberacea^ and Marantacese. — Lucien 
Daniel : Some abnormal methods of separation of grafts. 
— F. Houeeay and A. Mayrnan : The wing-surface and 
tail in birds. — A. Conte : A hymcnoptcrous parasite of the 
hive moth. — Henri dee Qayete and Clement Vaney : 
Some observations on cattle-fly from the point of view of 
stock-raising. — G. Raymond : Results of photoelectric 
measurements made at Antibes during 1911, 


BOOKS RECETVED. 

Illustriertes Handbuch der Laubholzkunde. By C. K. 
Schneider. Elfte Lieferung. Pp. 657-816. (Jena ; G. 
Fischer.) 5 marks. 

Die heteroplastische und homooplastische Transplanta- 
tion. By Dr. G. Schbne. Pp. v+i6i. (Berlin: J. 
Springer.) 8 marks. 

Annuaire pour Pan 1912. Public par le Bureau des 
Longitudes. Pp. vi-f ^2 +A.47 + B.34 + C.43. (Paris: 
Gauthier-Villars.) 1.50 francs net. 

Elements of AgrIOufture. By the late Dr. W. Fream. 
Eighth edition. Edited by Prof. J. R: Ahisworth-Davis. 
Pp. xiv+692. J. Murray.) 55. net. ; 

Soap-bubbles ; , their'*' Colours and the . ■ Forces which 
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Mould them. By C. V. Boys« F.R.S. New and enlarged 
edition. Pp. iqo. (London. S.P.C.K.) 35. 

Die. Partiellen Differential-Gleichungcn der Matho- 
matNchen Phy^ik. Nach Riemann’s S^orlesungen. By 
Prof. M. Weber. In fiinfter .^uflage. Zweiter Band. 
Pp. xiv + 575. (Braunschweig : F. Vieweg & Sohn.) 
15 marks. 

Nietzsche als Bildner der Persdnlichkeit. By Dr. R. 
Oehler. Pp. jj. (Leipzig : F. Meiner.) 60 pfg. 

Untersuchungen fiber Pfropfbastarde. By Prof. H. 
Winkler. Erster Toil. Pp. viii+186. (Jena: G. Fischer.) 
6 marks. 

The Alphabet of the National Insur.ance Act, ipii. By 
C. G. Morgi^n. Pp. vi4-x64. (London: Methuen and Co., 
Ltd.) IS, net. 

Laboratory Exercises in Physical Chemistry. By Dr. 
J. N. Pring. Pp. xii + 162. (Manchester and London: 
Shcrralt and Hughes.) 4s. net. 

Stars and Constellations : a Little Guide to the Sky. 
By A. Fry. Pp. 39. (Clifton : J. Baker and Son.) 6d. 
net. 

An Introduction to Eugenics. By W. C. D. Whetham, 
F.R.S. , and C. D. Whetham. Pp. viii + 66. (Cambridge: 
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ANCIENT HUNTERS, 

Ancient Hunters and their Modern Representatives, 
By- Prof. W. J. Sollas. F.R.S. Pp. xvi + 416. 
(London: Macmillan and Co., Ltd., 1911.) Price 
12s. net. 

T O write a history of the early races of mankind 
is, at the present time, a most bold undertaking. 
A writer needs to bring to the task not only an expert 
knowledge of geology, an intimate acquaintance with 
the structure of man and beast, but also the long 
eatpcrience of those who have studied the culture — 
above all, the implements of primitive races. The 
difficulties of the task are increased by the extensive 
and technical literature which grows in volume year 
by year. Prof. Sollas has faced these difficulties with 
success, and under the rather inadequate title of 
“Ancient Hunters” produced a book which in reality 
aims at giving the early history of mankind. 

“I believe,” he says in the preface, “this is the 
first time that a general survey has been attempted 
— at least in the English tongue — of the vast store of 
facts which have rewarded the labours of investigators 
into the early history of man during the pak half- 
century.” 

'I hosc who are making a special study of ancient 
man arc indebted to Prof. Sollas for the survey; it 
will prove ho less acceptable to^ those who wish to 
make an acquaintance with this subject, for it is 
written in a simple and interesting style. The text 
is furnished with a plentiful supply of good and 
accurate illustrations. 

We naturally turn first to see what Prof. Sollas has 
to say concerning the Pleistocene epoch, when his 
“ancient hunters” were living in Europe. The length 
of that period does not exceed, he believes, 300,000 to 
.400,000 years, and accepts Prof. Penck’s four terraces 
on the valleys of alpine rivers as evidence that Jthe 
Pleistocene epoch was divided by four periods of 
glaciation, each followed by a temperate interval, the 
fourth giving us our present moderate climate. In- 
deed, according to Prof. Sollas, we do not seem to 
have left the last glacial period far behind us. He 
takes the reader back 7000 years, and writes : — 

“ From this point — the beginning of the seventh 
millennium — we look backwards over the last glacial 
episode. The curve of temperature descends in a 
valley-like depression, the bottom of which corre- 
sponds with the period of intense glaciation.” - 

The period which has elapsed .since the last glacial 
period is estimated from the unsatisfactory data of 
Heii^ and o^Baron do Geer to have been about 
J7»ooo years. 

ihe writer gives one the feeling of living on an 
earth with a very unstable climate, and yet in the 
last 7000 years there seems to, ^ have been no 
change. Prof. Soiy^s does not think that there is any 
satisfactory evidence of the existence of man before 
the beginning of the Pleistocene pieri(^. The eoliths 
attributed to man-^i|arris0n ’s flints -^Of the Kent 
Plateau, the sub-crag flints---are rejected as conyinc- 
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ing evidence of man’s existence. The earliest stone 
implements which carry a conviction to him of human 
workmanship ard * those found by M. Rutot in the 
Misvinian gravels of the valley of the Lys. The 
earliest reiiiains of man himself — the Heidelberg jaw 
and the fossil remains from Java — he attributes to the 
first interglacial period, with the proviso that further 
evidence may place them at a later date. The Nean- 
derthal race appeared before the last glacial episode, 
while the Cro-magnon race succeeded iti In these 
matters Prof. Sollas is in agreement with most of 
his Continental colleagues. 

The civilisation of ancient and extinct races of 
mankind must be interpreted from our knowledge of 
the culture of surviving primitive races. Prof, Sollas 
has laid hold bf that fact, and in many ca.ses used it 
to e.xcellent purpo.se. Yet in .some ca.ses his infer- 
ences are not well founded. He sees many points in 
1 common between the art of the modern Bushman of 
South Africa and the race who decorated the caves of 
Spain and France towards the close of the Pleistocene 
period. He also regards the Grimaldi human bones 
found in a cave near Mentone to be remains of that 
ancient artist race, and holds that tljc evidence “that 
Mentone was inhabited in Aurignacian times by a 
race allied to the Bushman amounts almost to positive 
roof.” It is true that these Grimaldi people show 
egroid traits, and so do the Bushmen, but it would 
be difficult to find two negroid types which are more 
sharply differentiated in the characters of their skull 
and face than these ancient and modern negroid 
races. It is strange that Prof. Sollas docs not allude 
to the best known of the Aurignacian men, the one 
discovered by Herr Hauser at Combe-Capelle in 1909, 
nor do the remains found at Furfooz, at Grenelle, and 
at Engis, come up for consideration ; yet we may sup- 
po.se t)|em to belong to ancient huntd^s, and 
to be of importance because of the typt'.s 

which they represent. On the other hand, we 
find he accepts the peculiar and isolated skeleton 
discovered at Chancelade, in the south-west of France, 
as evidence that a race, very similar to modern 
Eskintos, lived in Europe about the.. same time as the 
Aurignacian and Cro-magnon men. Those who have 
studied the Chancelade skeleton in the Museum at 
Perigueux will hesitate to accSfpt its identification by 
Prof. Sollas as Eskimo in character, and will find it 
difficult to follow him when he traces the d^ersion 
of European Eskimo and other races in the continent 
of America. 

This book has great merits; it will succeed, and 
it deserves success. Yet we do wish England had 
received some attention, were it only a fraction of 
what has been bestowed on France and neighbouring 
countries. Cresswell Crags, Kent’s Hole, the Oban 
caves receive a passing notice, but the Thames Valley 
and its terraces — the very subjects on which Prof. 
Sollas can give an expert opinion — receive very scanty 
treatment. The human remains from the 100- foot 
terrace at Galley Hill and from the submerged strata 
at Tilbury are pass^ over in silence. Perhaps in 
another edition Prof. Sollas will make these omissions 
gO0^< 

. . • .0 



NATURE 


406 


[January 25, 1912 


SIABILITY IN AVI.iriON. 

Siubilify in Aviation : an Introduction to Dynamical 
Stability as Applied to the Motions of Aeroplanes, 
By Prof. G. H. Bryan, F.R.S. Pp. xi+192. 
(London : Macmillan and Co., Ltd., 191 x.) Price 
5s. net. I 

T his book, in common with other published mathe- 
matical papers of Prof. Brydh, contains much 
original work. It is well worth study, not merely 
by mathematicians, but also by all interested in the | 
practice of aviation and in the design of flying 
machines. In the preface and introduction the author 
indicates his reasons for undertaking this investiga- 
tion, and his desire to make the book practically use- 
ful- It will be universally agreed, and'thc conclusion 
is confirmed by experience, that the greatest difliculties 
which must be surmounted in connection with aerial 
navigation arise from lack of exact knowledge of the 
principles of dynamical stability as applied to the 
motions of aeroplanes, l^p to date it is probably cor- 
rect to say that individual skill — often apparently 
almost instinctive — on the part of airmen, and their 
immediate readin.ess to act when sudden emergencies 
arise, play the greatest part in the safe conduct of 
aerial machines. In fact, having regard to endless 
possible variations in the conditions which are, and 
will be, encountered in aerial navigation, these per-^ 
sonal qualities will always remain essential to 
success. On' the other hand, there can be no dispute 
but that substantial advantages may be gained from 
the results of work done by mathematicians like Lord 
Rayleigh, Sir George Greenhill, and Prof. Bryan. 

It is true that all mathematical investigations must 
be based on certain assumptions ; and, because of our 
imperfe^ knowledge of atmospheric phenomena, errors 
have b^ih, and will be, made in these assu^fiptions, 
and important considerations may be omitted in fram- 
ing equations. In consequence of these limitations 
mathematicians ^un a risk of claiming more for their 
conclusions than they are really worth. Prof. Bryan 
himself has not escaped entirely free from this danger 
in previous utterances on the subject of aviation ; but 
in the book under review he puts the case for mathe- 
matical inquiry in a form to which no one will take 
exception. The passaj|c is of sufficient interest to 
justify quotation, and the more so because it strikes 
the ke|jnote of the book itself : — 

“In this book attention is concentrated on the 
mathematical aspect of the problem for several reasons. 

In the first place, there is no obvious alternative 
between developing the mathematical theory fairly 
thoroughly and leaving it altogether alone ; any 
attempt at a via media would probably lead to 
erroneous conclusions. In the second place, the 
formulie arrived at, even in the simplest cases, are 
such that it is difficult to see how they could be estab- 
lisht-d without a mathematical theory. In the third 
place, there is probably no lack of competent workers 
interested in the practical and experimental side of 
aviation, and, under these conditions, it is evident 
that the balance between theory and practice can be 
improved by throwing as much weight as possible on 
the mathematical sMe of the scale. Lastly, it is hoped 
to advocate the claims of aeroplane equilibrium and 
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stability as an educational subject suitable for study 
in our universities alongside with such branches of 
applied mathematics and mathematical physics as 
hydrodynamics, and particle and rigid dynamics.” 

If it were necessary to choose between pupely mathe- 
matical investigation and experimental research in 
connection with the development of aviation, the latter 
method would necessarily be preferred. No such choice 
has to be made, however, si^e progress can only be 
achieved if there is a close association of mathematical 
analysis with experimental methods. 

Readers of Prof. Bryan’s book will be impressed 
with the suggestivencss of many passages in which 
results of mathematical solutions of difficult problems 
arc discussed. Even if all the mathematical processes 
in the book cannot be followed by practical men, their 
attention may w'ell be turned to its pages, and they 
cannot fail to derive instruction and obtain guidance 
therefrom in determining directiorts in which further 
experimental research may most advantageously be 
undertaken. 

Prof. Bryan anticipates “ that the successful aero- 
plane of the future will possess inherent, not auto- 
matic, stability, movable parts being used only for 
the purposes of steering.” He considers the use of 
gyrostms, pendulums, or other movable parts which 
are intended to provide automatic stability to be un- 
desirable, because such parts are liable to get out of 
order, while “they increase the degree of freedom 
of the machines and add to the number of conditions 
which have to be satisfied for, stability.”. There is 
sound common sense in this observation, and its force 
has been emphasised by experience in subm.arines. 
After many attempts to devise and apply means for 
automatic control of longitudinal stability, it has been 
universally agreed that manual control by competent 
steersmen is on the whole to ^ preferred. The case 
of the submarine is, of course, vastly simpler, and 
the conditions of service less complex and variable, 
than are those to which aerial machines arc exposed; 
but the principle holds good in both instances. The 
” human element ” is all-important. 

It is both unnecessary and undesirable to attempt 
any, detailed description or criticism of the mathe- 
mafical chapters of this book. They are marked both 
by an ability and a compactness which are not sur- 
prising to those who know the character of Prof.* 
Bryan’s mathematical papers. He has had the ad- 
vantage of help from Mr. E. H. Harper and other 
gentlemen, to whom due acknowledgment is made, 
and J^y whom the whole of the formulae have been 
checiced. Prof. Bryan hopes that the formluae are 
correct, but modestly adds : — “ It is impossible to be 
too careful in a matter where a mere^,slip of .^nsign 
might change stability into instability.” Readers are, 
therefore, invited to check the formulae for them- 
selves — an invitation which may have an attraction 
for mathematicians, but not for all who will study 
the results recorded in these page& 

The volume is admirably^ produced, and it consti- 
tutes a valualj^ addition to the series of “Science 
Monographs,”^ which it^ belongs. . 

Special interest now attaches to the subjects treated; 



January 25, 1912] NATURE 407 


and, in addition, it may be hoped that the wish 
expressed by the author will be fulfilled, and that the 
book will be used as a text-book for students of 
mathematics and physical science in the universities. 

W. H. W. 

STAMMERING. 

The Real Cause of Stammering and its Permanent 
Cure: a Treatise ofi^ffPsycho^Analytical Lines. By 
A. Appclt. Pp. ix+234. (London: Methuen and 
Co., Ltd., 1911.) Price 3s. 6d. net. 

M any theories have been advanced to explain the 
distressing complaint known as stammering, 
and the modes of treatment have been equally 
numerous. The treatment has often fallen into the 
hands of quacks, who have pursued empirical methods 
without any insight into the real nature of the aflUc- 
tion. The author of this book suffered during his 
early youth and manhood; he put himself under the 
care of specialists, and he was an inmate of three 
institutions; but the result was only failure and re- 
lapse. He now considers himself to be completely 
cured by a method entirely different from that usually 
followed, and he gives the result of his investigations 
and experience in this interesting volume. 

The subjt'ct is introduced by a concise historical 
account of the notions that prevailed for centuries as 
to the cause of stammering. The Jews, the Greeks, 
and the Romans paid much attention to impediments 
in speech, but it was not until the sixteenth century 
that a real beginning was made by special observa- 
tions by some of the early physicians. From that 
lime much has been written and many theories 
have been advanced. The articulating mechanism 
was held to be at fault; weakness of the soft palate; 
defective movements of the tongue; abnormal move- 
ments of the larynx; snasm of the glottis, all received 
blame. The discovery *f reflex action, about 1841, 
led to the view that stammering was due to a reflex 
spasm caused by excito-motor spinal action pre- 
dominating over cerebral activity. Cerebral conges- 
tion, spasms of the vessels in the brain, intense 
emotional excitement, insufficiency and irregularity of 
respiration, and abnormal nervous irritation were 
adduced as explanations. Jt is dreadful to realise 
that some of these erroneous theories led to severe 
surgical operations, such as cutting through the base 
of the tongue, and it was not until 1851 that surgical 
treatment was abandoned as worse than useless. The 
view that the impediment existed in the outer organs 
of speech was at last definitely abandoned, but it„was 
only since the beginning of the present century that 
investigators have come to the conclusion that stam- 
mcrii^ is a psychical ailment, and that the special 
cause IS a feeling of dread, “the dread of speaking,” 
|ind that to effect a cure the psychic influences or 
impulses must be met by counteracting suggestions. 

The author gives a very interesting account of the 
mechanism of speech, not in the Qi*dinary sense; but 
of the origin of the art., of speaking in the child. 
Nowhere have I read . .a, ‘better account, of how baby 
is influenced in t^ {»|pdubt^^ of vocal sounds by 
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feelings of comfort or the reverse, of how he hears 
his own voice, and associates the sounds with those 
feelings; and so on, step by step, until the Mtinds 
express ideas which arc associated with baby himself,, 
or with his parents, or those |ibout him. • There. Js 
then a full account of the pathology of stammering, 
and it is shown how all the irregular movements are 
* preceded by a feeling of dread. The stammerer dreads 
the effort, and the greater the dread the worse the 
stammering, until, in extreme cases, there is positive 
mental torture, w’hich' reacts on the psychological con- 
I dition of the sufferer, and may even alter his char- 
I acter. It is remarkable that there is no spasm of the . 
glottis : “ the closure of the glottis ceases instan- 
taneously when the stammerer gives up his intention., 
to speak.” In this otherwise excellent description the 
author uses the word “ anelectrotonus,” but as this 
word has a very definite meaning in electro-physiology, 
it would be better to avoid its use as applied to the 
phenomena described hp the author. The author also 
often describes affections of “nerves” when ho 
evidently means “nerve centres.” Nerves are con- 
ductors; the intimate phenomena of nervous action 
take place in the collocations of nervous matter we call 
“centres,” although it must be confessed we know 
very little about the phenomena occurring therein. 

The author then comes to the essence of his theory, 
namely, that stammering is essentially a psychic dis- 
turbance. At the root of speech lie the emotions; ttfe 
results of emotional states may remain long in a 
hidden condition, or are awakened only now and then. 
Such emotional conditions may be repressed, and 
from the days of infancy they arc habitually repressed. 
Thus we may consider them to be in a state of tension, 
and this tension may disturb the centres for speech, 
if it is associated with feelings of dread. These feel- 
ings of dread may have first originated in childhood, 
and f or « years they may exist in the mind' uncon- 
sciously. The author holds strongly the modern view 
of unconscious mental operations that develop into 
a second, and usually hidden, self. This implies that 
there may be mental operations without consciousness. 
With this modern view I cannot agree. It is not 
necessary for me, however, to state my objections 
here, but rather to give a fair account of the author’s 
view, which he regards as the kernel of his 
theory. This unconscious mind is a psychic complex 
endowed with extremely intense emotions and inhibi- 
tions. The Individual is under its influence, and “the 
physical and psychic symptoms of defective speech are 
merely projections of the conflicts piled up in the 
emotional complex.” The unconscious psychic com- 
plex is often in conflict with the conscious ego, and 
a feeling of dread, of dread of the unknown and 
mysterious, more than simply a feeling of fear, pre- 
cedes the articulatory disorder. 

This psychological view leads to a rational 
therapeutics. Abandon exercises in elocution ; 
give up the dreaded pronunciation of certain 
words; try the effect of auto-suggestions, such 
as “ I shall get over this and soon be quite 
well ” ; submit to hetero-suggestions of the same kind 
originating in the teacher or trainer, in whom the 
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patient should strive to have confidence; cultivate 
mental ease; get into a stoical frame of mind, and 
speak slowly, even with a drawl, as if it did not 
matter in the least how or what was said. Finally, 
the teacher employs the methods of psycho-analysis by 
which the modern psychologist obtains an insight, as 
it were, into the work of the patient’s faculties. Thuf 
by the method of Jung of “stimulus words” awaken- 
ing ideas, mental “blocks” may be discovered; there 
is loss of time in certain mental efforts, and the hidden 
cause of “ dread ” may be discovered, although the 
cause may have been repressed since childhood. When 
the dread is removed, and a feeling of calmness pre- 
dominates, then stammering disappears, never to 
return. Such is Mr. Appelt’s interesting tale. Some 
of it is hard to understand, more especially his view 
that ill-defined but repressed erotic elements originat- 
ing in childhood enter into the condition, but one 
feels that inquiry is on t^e right road, and that 
psychologists, as well as thosi^who endeavour to help 
the stammerer, are indebted to Mr. Appelt for a very 
valuable and suggestive book, bearing not only on 
stammering but on obsessions and neuroses of many 
kinds. John G. McKendrick. 


BLkCK AiVD WHITE IN SOUTH-EAST AFRICA. 

Slack and White in South-East Africa: a Study in 
Sociology. By Maurice S. Evans, C.M.G., with 
a preface by Lieut.-Colonel Sir Matthew* Nathan, 
GX.M.G. Pp. xviii + 341. (London; Lc^gnmns, 
.Green and Co., 1911.) Price 6s. net. 

T he title of this book is a little misleading, as it 
may induce the reader on the look-out for in- 
formation to conclude that it describes the negroes 
and the white men of the province of Mozambique, 
or rather of all that portion of Portuguese 
Africa which lies to the south of the Zambezi and to 
the east of the British territories. As a matter of 
fact, it is concerned mainly with the people of Natal, 
and less closely with the natives of Basutoland, Cape 
Colony, and the Transvaal: with South Africa proper. 

Reference has been made in other reviews by the 
present writer published in Nature to the unauthor- 
ised variants of accepted names introduced by writers 
not at present entitled to an overriding authority, 
^his trait reappears in Mr. Evans’s book in one or 
two ini^tances, but most notably in the tiresome form 
-qf Abantu, with which he replaces the widely used term 
'Bantu, that for something like half a century has 
been employed to indicate the racial or linguistic type 
'•of all the negroes of South Africa except the Hottentot 
and Bushman. Apart fronf the fact that Bantu has 
been accepted in this corollary by all the civilised 
people of the world, and almost the entirety of writers 
on Africa in general, and South Africa in particular, 
the substitution of Abantu is foolish and unmeaning. 
It simply means, in native parlance, “the Bantu,” 
the a before the ba prefix being merely the fragment 
Of a definite article which is absent from many Bantu 
languages, and when present is employed or not, 
according to the. needs of the syntax. Pedantic as 
it may seem, it is’^necqssary to pounce on thi?, misuse 
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of Abantu, because not a few reviewers who 'have 
dealt with Mr. Evans’s interesting book have re- 
garded his version as being something new and 
singularly correct. 

It is curious how nearly all writers on South African 
subjects have little qr no acquaintance the rest 
of Africa, and often entirely misunderstand the proper 
application of this term Bantu. It was devised by 
the late Dr. W. I. Bleek convenient wordlf; to 
indicate those tribes and natiSb of negroes who spoke 
prefix-governed languages, of which the very term 
Ba-ntu (“ men ”) was an effective illustration. Sub- 
sequently a Bantu physical type was alluded to by 
many writers on Africa, but it has since been shown 
that in strict accuracy it is quitb impossible to asso- 
ciate exclusively any one differentiated type of negl-o 
or negroid with the speaking of Bantu languages. 
These languages, undoubtedly due in their inception to 
some invasion or impulse of the white man in North 
Central Africa some thousands of years ago, may be, 
and are, spoken at the present day by negroid giants 
and ultra-negro pygmies and forest tribes, by people of 
semi-Bushman race, and by others with a strong in- 
fusion of the Nilote, the Hamite, or the Semite. In no 
sense whatever — language, physique, folklore, tradi- 
tions, customs — ^are the negroes of South Africa- 
Kafirs, Zulus, Basuto, Mashona, &c., set apart or dis- 
tinct from the negro tribes and peoples over the whole 
rest of Africa, and the sooner South African states- 
men realise this — namely, the absolute oneness of the 
negroes south of the Zambezi with the negroes north 
of the Zambezi, the better for their shaping of an 
intelligent, a humane, and a practical native policy. 
If South Africa is Bantu, so are Uganda, the Congo 
Basin, Angola, Zanzibar. 

All who are sincerely w’ell disposed towards the 
South African negroes and yet at the same time not 
mere sentimentalists, but p^tical persons, neither 
undervaluing the white man *r his great importance 
in the future development and civilisation of Africa, 
will welcome this book by Mr. Evans. It seems to the 
reviewer an accurate and perfectly fair-minded state- 
ment of the black and white problem in British South 
Africa. The book teems with shrewd observations and 
snapshots in' words (for example, chapter vi., on the 
wasted labour of the blg^ck man). The remarks on 
the supposed danger to white women, the causes of 
such danger as really exists, and the remedies, are 
well worthy of study by politicians and philanthropists ; 
so are the remarks on the unrestricted supply of dis- 
tilled alcohol, and on the diseases introduced by the 
white man. In general, it may be said that the reader 
rises from the perusal of this book with a feeling that 
of all the divisions of South Africa the one which has 
behaved best and most successfully in regard Lo the 
treatment of its large negro population is Cape Ciolony. 
A mistake which is frequently made by s^^perficial 
writers on South African problems is to assume that 
Cape Colony is a white country as compared to the 
adjoining States of Natal, Basutoland, the Transvaal, 
and Bechuanaland. Such is not the case emphatically. 
The eastern ^ half of Cape "Colony, has a very large 
Kafir population. At the pr^nf HoUiy there are some- 
thing like 2,000,000 of negrQeisi-^d 300,000 half-castes 
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in comparison to 700,000 pure-blood whites. So that 
if the Government of Cape Colony can conduct its native 
affqjiirs with little or no difficulty, scandal, or injustice, 
the same thing ought to be possible for the Transvaal 
and Natal. «H. H. Johnston^ 


encyclopmdic photography. 

Casse1l\ Cyclopaedia of Photography, Edited by 
Bernard E Jones. PjJ. viii4-572. (London : Cassell 
and Co , Ltd., 1911.) Price los. 6d. net. 

T he encyclopaedic arrangement has both advan- 
tages and disadvantages. One important advan- 
tage is the possibility of including out-of-the-way 
matters that could scarcely be referred to in a sys- 
tem ’lie treatise without devoting an unjustifiable 
amount of space to their consideration. The editor 
has made the very most of this possibility, for we find 
such headings as “Bicycle** and “Contact Breaks,*’ 
the connection of which with photography is rather 
nmole, and others, such as “Tea-tray Landscapes** 
iiid “Thought Photography,** which must occur very 
T ir» ly indeed in photographic or any other literature. 
Of the lew headings that we have sought for to test 
the inclusive character of the volume, the only ones 
that we fail to find are “Metallography,** a common 
c nough word that stands for a very important branch 
of photography at the present time, and “ Rainbow,” 
to which the reader is specifically referred at the end 
of an aiticle on “Cosmical Photography.** 

\n advantage often claimed for the alphabetical 
irrangement is facility of reference, though this can 
scaicclv be greater than in the case of a treatise with 
I good index The editor appears to have been un- 
diiU anxious with regard to this matter, for in some 
c.is<*s he has, in our opinion, failed by reason of the 
txcissivc subdivision of the subjects. For example, 
some shutters ^re described under the heading 
Shutters,*’ where we ^pected to find the whole sub- 
j« < t treah d of. But other shutters are given under 
Flap Shutter ** and “ Focal Plane Shutter,** and 
b(doi e e g( t all that is given on this subject, we 
must read also the various sections, ’Instantaneous 
Shutter®,” “Shutters, efficiency of,” “Shutters, test- 
ing,” and possibly others that we h^e not come 
an OSS. And this is not exceptional, for spectroscopy 
appears to be distributed among nearly a dozen head- 
ings, and astronomical photography and the use of 
polarised light, among other subjects, are similarly 
subdivided. 

The editor has been gprhaps rather too ambitious, 
'll least in his preface, for he refers to the volume as 
surveying the whole field of photographic know- 
kdge,” and being “at once authoritative and com- 
plete ” The tvork “is intended not only tor the 
piaclf^il photographer, but also for the scientific 
student” who will find artiples “valuable, because 
authoritative.” “The manufacturer, loo. . . .** The 
authoritative character of an article depends upon the 
uithor and upon him alone, and the real student 
always desires to know upon whose authority the 
xtateinents thgt he reads depends. A vm fedt articles 
are signed, but thQjre dne; many atuf^mong them 
verj excellent artfe^jf|^t are nOt qnly not signed, 
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I but to tJic authorship of which there is no clue, even 
in the list of chief contributors and the n^ture^of 
the subjects with which they deal. The authoikhip in 
some cases is obvious enough to those acquainted with 
photographic literature, and some of the articles iwhuld 
have gained rather than lost by having their source 
clearly indicated. 

^When a volume is written by nineteen “C^iief con- 
tributors,” and presumably other contributors in addi- 
tion, it is impossible that its sections shall be equally 
“authoritative,” and, as a matter of fact, they are 
of very various degrees of merit. Many are all that 
could be desired within their limits, giving a concise, 
clear, and inclusive summary of the subjects with 
which they deal. But in some the subject is evaded, 
as in “Shutters, testing,” where, after a quarlci of 
a page of information, we read that “there are 
numerous other methods, most of which, however, 
call for special apparatus,** and the reader is left in 
the dark with regard to these “numerous other 
methods.” Some are obscure, and we doubt whether 
Mr. Dallmeycr himself would have recognised the 
“Adon” lens that he invented from the description 
given of it. “Polarisation” is defined as “The split- 
ting up or division of a ray of light into two distinct 
reft acted parts,” and here the student is left to 
ponder the matter with no diagram to help him, 
though there are “hundreds of line drawings in the 
text ” (as stated on the title-page), and some, such as 
those of a “porcelain evaporating dish ” and a “clamp 
for general use,” might well have given place to 
otheis more helpful. As might be expected, the 
volume is not free from errors. Cedar-wood oil is 
not volatile; the Abbe two-lens condenser is not of 
low numerical aperture; and it is not correct to say 
that “the focal lengths of the microscope objectives 
in general use range from 3 in. to li in.,** even if we 
add that “lenses of both lower and higher power are 
manufactured.” We do not understand how a photo- 
graph taken on an isochromatic plate with a “six- 
limes” yellow screen can be “over-corrected,” nor 
how' “beads of dried paste, made with 'magnesium 
powder and distilled water,” could be used instead of 
limes for the limelight. But looking at the book as a 
whole we can safely say that the discriminating 
student will find in it a gr|pt fund of information, 
and that a reference to it will sometimes save him 
prolonged if not fruitless search among rare, little- 
known, and old records. C. J. 

t 


MATHEMATICS FOR TEACHERS. 

Lectures on Fundamental Concepts of Algebra and 
Geometry. By Prof. J. W. Young. Prepared for 
publication with the cooperation of W. W. Denton. 
With a note on the Growth of Algebraic Symbolism 
by Prof. U. G. Mitchell. Pp. vii4-247. (New 
York : The Macmillan Co. ; London : Macmillan 
and Co., Ltd., 1911.) Price ys, net. 

T HIS book contains a series of lectures on some 
of the fundamental principles of mathematics, 
treated from the most recent and scientific point of 
view; that is, mainly with reference to their con- 
sistency and the nature of the assumptions involved. 
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The reader is not supposed to have any advanced j 
technical knowledge, and everything seems done to 
help him to appreciate the important notions which , 
the last few years have developed. j 

Among the subjects treated arc the meaning of 1 
definitions, axioms, and postulates; the elementary 
properties of classes, and of transfinitc ordinal and 
cardinal numbers ; negative and complex numbers ; th* 
three possible geometries in three-dimensional space; 
spaces of more than three dimensions; variable, 
function, and limit. 

As an indication of the upper limit that is reached, 
it may be noted that we have Cantor’s proofs that 
the numerical continuum is not denumerable, and that 
the class of algebraic numbers is; correspondence 
between points of a line segment and those of a 
square; and a brief account of quaternions. 

In the more strictly geometrical part, Hilbert’s 
axioms are discussed in considerable detail, an illus- 
tration is given (after Klein) of a system for which 
Archimedes* axiom is not satisfied, and an account 
is given of Fieri ’s kinematical theory. This last is ! 
comparatively novel, and will perhaps appeal to some 
more vividly than Hilbert’s. j 

There are a few controversial points to which atten- 
tion may be directed. On p. 43 wc are told that 
“ the only test for the consistency of a body of proposi- 
tions is that which connects with the abstract theory 
a concrete representation of it.” Even allowing the 
widest sense to the term “concrete,” this does not seem 
justifiable. Weierstrass proved that ordinary complex 
algebra could not be consistently extended to a linear 
algebra of three or more dimensions, and his proof 
was as abstract as possible. The fact seems to be, 
as Prof. Young practically admits elsewhere, that 
there is no absolute test of consistency for any set of 
assumptions; all we can say is that, after applying 
them in myriads of ways, we have not found any 
inconsistency. 

Then there is the question of the term, “the class 
of ordinary, classes ” (p. 219). Prof. Young takes the 
view, which seems the right one, that this term is 
intrinsically nonsensical, and involves a vicious circle. 

On p. 81 the symbol w is unfortunately used for 
the cardinal number of all denumerable sets. It is 
much better to keep it 41s the ordinal number of the 
natural scale, and use a for the corresponding cardinal. 

Finally, with regard to the author’s pedagogic atti- 
tude. He emphasises rightly, more than once, that 
with young pupils no attempt should be made to treat 
the subject with logical rigour. On the contrary, a 
large number of assumptions will be made, and every- 
day experience constantly appealed to. This is a 
sufficient answer to those who think that the 
•’logicians,” as a body, wish to reduce mathematics 
to dry bones. .\t the same time*, a teacher ought to 
know something about these logical methods, just in 
order to avoid making dogmatic assertions which have 
h^^en shown to be false, and also that he may answer 
inquiries without implanting erroneous ideas. For 
this purpose Prof. Young’s book may be heartily re- 
commended; it is one more of the many good educa- 
tional works on mathematics produced in the United 

, G. B. M. 
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OUR BOOK SHELF. 

Contemporary Chemistry: a Survey of the Present 
State, Methods, and Tendencies of Chemical Science. 
By E. E. Fournier d’Albe. Pp. xvi+i8o. (Lon- 
don : Constable arid Co., Ltd., 1911.) Price 4s. net. 

If the author of this book had been content to give 
it a more modest title, the task of the reviewer 
would have been a pleasanter one. Mr. Fournier 
d’Albe undoubtedly possesses a gift of expression, and 
his breezy style is attractive and interesting. More- 
over, due praise must be given to him for his effort to 
popularise the fascinating phases of modern chemistry. 
Vet it is just here where the difficulty comes in. If 
the present book is intended for the general reader, 
the author’s semi-journalistic “lightning sketches” 
assume too much, and are too lacking in coherence, to 
convey any definite impression. On the other hand, 
the serious student of chemistry will find the author’s 
fare, if appetising, rather scrappy and unsatisfying. 

The book indeed fails to give any rational and con- 
nected account of the main lines of contemporary 
chemical science. Let us take, for example, the 
chapter on “Affinity,” where the author gives us little 
more than a couple of hazardous calculations on the 
attraction of electrical charges. Not a word is said 
about the real work of to-day, namely, the numerous 
experimental methods of measuring chemical affinity, 
i and the collation and comparison of the vast amount 
I of data already obtained. We cannot have our New- 
1 ton before our Tycho Brahe and Kepler. 

A closer examination of the book reveals in many 
} cases the author’s want of familiarity with chemistry, 
whereof a few instances may be noted. On pp. 21-22 
we hear about de Broglie, but no hint is given of the 
work of Perrin, Svedberg, or Henri. On p. 36, it is 
stated that “a single phase has therefore two inde- 
pendent variabilities.” On p. 38 there is a complete 
I confusion between passivity to change and Le Chate- 
; liers’s theorem. The calculation on p. 55 appears to the 
I reviewer to be quite absurd. On p. 56 there occurs a 
I misleading confusion between ordinary and ekictrolytic 
I dissociation, whilst on p. 57 the use of the expression 
I “ specific conductivity ” instead of molar conductivity 
I leads to dire results. P. 59 opens with the 
sentence, “It might seem at first difficult to prove that 
! metallic sodium and uncombined chlorine exist in a 
i dilute solution of hydrochloric acid.” Apart from the 
j obvious misprint, this is truly a case of “save us from 
i our friends.” The cup is full when, op reaching 
I p. 92, the author says, “Yet to-day we believe not 
only that mitallic sodium exists in sea w^atcr,” &c. 
One wonders what the author’s theory of the metallic 
stale would be like. Other slips of a similar nature 
might be quoted, but it would be ungracious to 
multiply instances. 

As a survey of the present state, methods, and 
tendencies of contemporary^ chemistry, the book i- 
indeed very inadequate. But as a crisply written and 
readable sketch of many interesting things it may 
stimulate interest where many a more ponderous and 
more accurate volume would fail. F. G. O. 

Ouilines of BiolojE^y. By Dr. P. Chalmers Mi^chHl, 
F.R.S. Revised and supplemented bv George P. 
Mudge. Third edition, revised. Pp. xv + 348. 
(London: Methuen and Co., Ltd., 1911.) Price 6s. 
net. 

This is a book which, as its author and reviser say 
in their opening remarks, is intended to “cover the 
ground of th#' student working for the First Examina- 
tion of the Conjoint Board of Surgeons and Physicians, 
London,” and also as an etetnentary text-book for 
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“those who propose to devote themselves afterwards 
to more detailed study of zoology.*' 

There has been for \a considerable period a great 
need of a suitable text-book of biology for the First 
Conjoint Examination, as the authors of elementary 
text-books seem invariably to base the contents of 
their volumes on the syllabus of the examinations of 
the University of London. It is thus with consider- 
able pleasure that we welcome a text-book that we 
can put into the hands of students, feeling confident 
that it will neither burden their minds with unneces- 
sary matter, nor fail to deal with subjects coming 
within the range of their examination. 

Almost the whole of the book deals with the types 
required by the Conjoint Board ; the remaining 
chapters contain either accounts of a few other organ- 
isms, which the authors consider necessary for the 
proper comparison of the types, or else they set forth 
in an elementary manner some of the general prin- 
ciples of biology. In one or two matters the reviewer 
docs not see eye to eye with the authors. In some minor 
theoretical points they adopt views divergent from his. 
For instance, they unequivocably describe bacteria as 
unicellular plants, while the extremely primitive 
organisation and their peculiar and equally primitive 
methods of nutrirfon justify, in our opinion, their 
rlassificalion as a group entirely apart from animals 
or plants, and certainly lower "than the typical uni- 
C('llu1ar organism. Another point is the complete 
separation of blood from the other connective tissues 
in a group of its own. But, after all, these arc matters 
of opinion and not of fact. 

A more serious matter is the fact that all the 
figures, with the exception of the plates, have been 
ruthlessly diagrammatised. We feel that whatever 
these figures gain in clearness from this simplification 
they will lose far more in usefulness when the student 
attempts to apply them to the actual specimens. We 
hope, however, to sec this remedied in future editions, 
and with this exception, and in spite of it, the book 
is one that should prove of value to the students to 
whom it is addressed. R, W. H. R. 

The Boy Fancier: being a Complete Manual of all 
Matters Appertaining to Domestic Pets Suitable for 
the Youthful Fancier. Bv F. T. Barton. Pp. xx + 
435* (I-ondon : George Routledge and Sons, Ltd.;* 
New York : E. P. Dutton and n.d.) Price 5s. 
From his professional training as a member of the 
Royal College of Veterinary Surgeons, the author of 
tliis well-illustrated volume is thoroughly qualified to 
give sound and trustworthy information with regard 
to the general care, feeding, and treatment in illness 
of animals kept as pets, or, like poultry and goats, 
reared for profit. And although the work before us 
IS primarily intended for the benefit of young persons, 
it will be found equally valuable for those of more 
mature age, who, for purposes of pleasure or profit 
“-or^ both combined — devote their attention to the 
keeping and rearing of dogs, cats, goats, guinea-pigs, 
rabbits, squirrels, poultry, pigeons, cage-birds, &c. 

In the case of dogs Mr. Barton refers particularly 
^^®st suited for boys, especially those 
adaptod., for ratting and rabbiting, and gives valuable 
advice to his young readers in the matter of proper 
training. Guinea-pigs he regards as specially suit-, 
able for children, since they require much less care 
and attention than rabbits. The sections on poultry 
and pigeons, as well as that on goats, will be found 
valuable to older readers, as most of the more im- 
j^rtant breeds arc more Qi;,|e8S fully mentioned. The 
,^ok may be confidentty^r^commended as one of the 
^o.st of its kind, the pj{)|j^iTOr that Iws come under ! 
NO. 2204, 


our notice being that the habitat of. the; capuchin 
monkey is given as Guinea, instead of 'feuiana, which 
is obviously a mere misprint. R.. L: 

Methodical Nature Study. By w. J. Claxton. Pp. 
195. (London : Blackie and Son, . Ltd., 1911.) 
Price 65. 

1'his book is framed with the object of indicating a 
series of lessons on plants and animals, appropriate 
to each month in turn, so that the qualification 
“ seasonable '* would be more applicable than 
“methodical.” The author, has found it difficult to 
maintain the study of animals throughout the winter 
months, and in some instances reverts to lessons 
based on pictures or to instruction without observa- 
tion. The botanical syllabus follows very ordinary 
lines, but there is a notable omission of physiological 
experiments. The author is not sufficiently careful 
in his use of technical terms, as will be evident from 
a reading of p. 16; nor can his reasonings be freely 
accepted. There are many excellent illustrations from 
photographs by Charles Reid, Henry Irving, and 
Douglas English, which, however, arc shorn of their 
value in a book concerned with the study of nature 
by direct observation. 

Geological and Topographical Maps: their Interpreta- 
tion and Use. A Handbook for the Geologist and 
Civil Engineer. By Dr. A. K. Dwerryhouse. Pp. 
viii+133. (London: Edward Arnold, 1911.) Price 
4s. 6d. net. 

The practical problems involved in the interpretation 
of geological and topographical maps are here , dealt 
with in a manner likely to appeal to students of 
geology and civil engineering. Having worked his 
way through the book, a student should be able tc 
draw sections of the country shown upon a map, tc 
estimate the thickness of the strata of which the area 
is built, and to understand the relations of the strata 
to the surface of the ground and to each other. 

The volume is illustrated by ninety clearly draw’n 
figures, and tables arc provided showing variation of 
dip and the natural sines, tangents, and cotangents. 
Some typical exercises to enable the student to test 
his knowledge would be a useful addition to the next 
edition. 

Flora of the Upper Gangetic Plain, and of the 
Adjacent Siwalik and Sub-Himalayan Tracts. By 
J. F. Duthie. Vol. ii., Plumbaginacese to Planta- 
ginacca;, Pp. ii + 266. (Calcutta : Superintendent, 
Government Printing, India, 1911.) Price 2 rupees 

This volume treats the second and third series of - 
Hooker’s Gamopctalae. The order Ericales ds 
wanting from the flora; otherwise twenty-isix. 
out of thirty families are represented. -There 
are three large families, the Acanthaceae, I^bialse, 
and Scrophulariaccae ; paucity of species is very 
noticeable, and many genera are unispecific ; 
Ipomcea is the chief exception, as it supplies twelve" 
indigenous and seven important cultivated species. 
Several changes are made in generic nomenclature 
from that followed in “The Flora of British India,” 
such as the segregation of iFKimoca into four species; 
these changes are noted without the comment that 
one would have expected. Very few indigenous 
species in these scries are of much economic import- 
ance. Diospyros tomentosa supplies the ebony of 
northern India ; Tectona grandis is described as 
native; Sesamum indicum is cultivated, but not to any 
great extent. 
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Memories of a Scliool Inspector, Thirty^five Years in 
J^am^q^hire and Suffolk. By A. J. Swinburne. 
•> Pp,* 274. (Snape Priory, Saxmundh.'im : Published 
‘ by *the Author; L^don : M’Dougall, n.d.) Price 
25:. jSd, net. 

This story of thirty-five years’ work as a Government 
inspector of elementary schools is concerned chiefly 
with anecdotes of encoxmtcrs with a great variety of 
characters. Educational questions of importance are 
touched upon lightly here and there, but the object 
of the book appears to provide entertaining reading 
for lei.sure hours. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

Microscope Stands. 

MiCROSConisTS will have experienced a feeling of satis- 
faction that, what they might anticipate would be a care- 
reasoned consideration of the respective merits of 
Continental and English microscopes, had been provided 
for them in the issue of Nature of December 21 last, but 
their satisfaction must have been considerably modified 
.^when they had finished reading the article in question. The 
iilbiect is admittedly one of considerable difl'iculty, but no 
good purpose is to be served by giving the opinions of 
those, if one may judge from the opinions expressed, who 
. are only able to see from the point of view of the producer, 
tb^.user not being considered. Apparently the intention is 
to* state, the matter from each side: the first and second 
sections, therefore, treat of the characteristics and 
advantages of the English and Continental types re- 
spectively, while the third and concluding section would 
presumably be a careful comparison of these two types. 
^In point of fact, the latter is nothing but a eulogy of the 
pj^pductions of Continental houses, and, if the concluding 
■'septience is to be accepted, there is nothing left for English 
p^xlucers but to retire from the field and leave them in 
undisputed possession. 

The opening statement of the claims for superiority in 
the English stand is fairly set out ; in fact, as no particular 
opinion is expressed on the merits or demerits of thi.s type 
pf instrument other than to indicate its good points, little 
can be urged against it. The controversial part is mainly 
confined to that in which the provision of sprung bearings 
and controlling screws is sot forth, as an advantage, but 1 
shall have occasion to refer to this further when considering 
the claims of the Continental type. 

The second part of the article is headed ** A Defence of 
the Continental Form.” The first point raised, that the 
short Continental microscopes are more convenient in use, 
^applies only when the instrument is used in a vertical 
position : but it should have been pointed out that this 
'shortness is dependent on the optical tube length, which 
:is shorter than in the English type. 

The mechanical stages on the best Continental stands 
are all that could be wished, and the claims made under 
that head are quite justifiable. 

The substage arrangements might easily be the subject 
of criticism, as in most Continental types they are far too 
('ramped, and there is not sufficient latitude to allow of the 
c*asy manipulation of the various sub.stagc fittings. At 
the same time it must be admitted that in all but a very 
few cases a fine adjustment motion to ithe substage fittings 
is not necessary. But this is not because the Continental 
types^ arc of necessity better made, as the paragraph in 
question somewhat implies, but because, in general, an 
.i^hromatic condenser, even of the finest optical construc- 
tion, dhes not focus within such narrow limits that a fine 
.'idjus^cnt motion is necessary. A well-made rackwork 
will, in fact, giveVi sufficient degree of accuracy. 

As to the horseshoe foqf, this has little to recommend it 
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wh^ compared' with th<6' English ^It is true that thcrer 

are' three points • of support, but my ‘are not sufficiently 
far apart, and are not in;, tfie positiqrt., in relation to the 
centre of gravity to ensure rigidity ;^nd firmness in any 
position. For photomicrography well-designed stand 
should require clamping to its base at all, and the best of 
Continental microscopes, even those especially designed for * 
the purpose, are so unstable that they wtll .HOt stand atone 
when horizontal, much le.ss retain any, d^gt^ of stability in- 
that position. The method of clamping, down is usually 
such that the instrument is under considerable strain and 
tension, and certainly should any vibration be set up it 
will feel the effects of this to the utmost. The statement 
th.'it clamping down is necessary with the larger stands of 
English make is not in accordance with the f.acis ; 1 have 
recently had a microscope made by a leading Englisl] maker 
which is even more stable in the horizontal than the vertical 
position, and I should certainly consider that .any clamp^ 
when using this insirument would' be superfluous. T 

The large body tube of the Continental stand.s is n point 
distinctly in their favour, ^nd one which some English 
m.ikers have wisely thought fit to imitate. 

.As to the sensitiveness of the fine adjustment, this is 
perhaps a controversial point, the degree? of sensitiveness 
required depending to a large extent on the user. .As one 
heromes more expert, it is realised that such extreme slow- 
ness of movement is not required, buj^that it is necessary 
for the movement to be absolutely precise. Slowness of 
the? fine adjustment motion which is claimed as a. char.'icter- 
istic of the Continental type has at least been equalled for 
many years by an EngUjdi maker. One well-known 
English fine adjustment mfeves (he body tube 000 th 

of an inch per division of the milled head, and this is 
practically the same as that provided in one of the newest 
of Continental instruments. 

As to the relative merits of ground-in as compared 
with sprung motions, there is no doubt, from the point of 
view of the ordinary microscope user, tli.at the ground-in 
fittings are preferable, but this does not of necessity apply 
to those who use their instruments with great care and 
who are quite capable of making the necessary adjustments 
which the sprung fittings provide. "When oik e a ground- 
in fitting has become loose from w'car there is nothing to 
do but to return it to the maker for rcpince.ment, wiiercas 
with the sprung fittings, by careful use, they ran be 
adjusted from time to time and the .instrument kept in 
pfM'fect working order. However, this point has l)e^?n more 
or less settled in favour of the ground-in method, as lead- 
ing English makers are now providing . (and some of them 
have done so for several years) instruments in which all 
their fittings are ground. So far, the' respective claims of 
the English and Continental stands are fairly well set out, 

i although much of the information given is to be found in 
makers* catalogues ; but it is when we come to that part 
of the article headed ” English and Continental Micro- 
scopes,** and in which, therefore, we look for a careful 
comparison of the. merits and demerits of the two types, 
that astonishing claims are made. While it is scarcely 
possible to consider fully the question of the evolution of 
the microscope, it must at once bo said that the statements 
made .arc not strictly in accordance wdth the real facts. 

The modern Continental microscope, whatever 
advantages or disadvantages, has been evolved largely as 
the result of a consideration of the English model. Here 
we are told that the present-day English microscope is n 
degenerate form of what was originally a complicated and 
massive piece of mechanism, the multiplicity of r.acks and 
.screws of which were a source of delight to dileflanii, while 
the modern Continental instrument is an evolution from 
an exceedingly simple, and by inference highly satis^ctory, 
design. To put it plainly, this is not the fact; the refine- 
ments on a modern Continental stand have almost entirely 
been borrowed or copied from more perfect English models. 
We are told that the serious worker in science has not th*’ 
time to play with the large variety of fittings in the English 
stand, while the dilettante is content manipulate these, 
with the result that he is both ‘“ph^ically and mentally 
e.\hausted.’* In any ease, i# the user' of a microscope 
requires an instrument that: will .<lea%.with a large numl^r 
of objects in a given timer 

j some mechanical. arrangcmenfsi^Portunately, there are stiH 
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wolkers who would be content to observe one preparation 
iper day if such' observation resulted in their seeing some- 
thing that otherv^ise would pass unnoticed. The multi- 
plicity of screws and faCks which are scoffed at may each 
perform its function, and one has yet to learn that even 
the most complicated English microscope that has yet been 
produced cannot be ^nipulated, and all its adjustments 
^ made use of, in as mftny minutes as the writer would seem 
to imply hours ^are Hifieded for Jhe task. 

The English ‘tripod !s, however, treated with a little 
more fail ness, ano is, even admitted that this has so 
modified the Intfepfloos of Continental makers that they 
•have altered their microscope base in recent years, so that 
it has at least soroeW the advantages of the English tripod 
form. But the statement is here again made that in pholo- 
iiiittography the Continental horseshoe is the equal in 
stability of the English type if the former is clamped down. 
As a photomicrographeV, one can only say that it is 
sontiitlv in opposition to experience* and that the horseshoe 
hvot. in whi( h the' centre of gravity of the instrument is 
not in its proper position for stability, is never the equal 

the English tnpod, neither can it with fairness be urged 
tliat the English tripod results in less freedom of access to 
the sub*-lagc an;angements than does the Continental type. 

We tome next to the paragr.iph in which the superiority 
of a tentring arrangement to the objective over the 
method of ccntiation of the substage is claimed, and 
we are told that in photomicrography the absence of 
tcntiing St lews in the subslage means ** a considerable 
sa\ing of lime,’* &c. One always understood as a ques- 
tion of piaitical optics th^ considerable trouble is 
t.ilvMi bv opticians to ensdl|ft that the objective and 
odilai aie in optical alignm^t. We know that there 
i', al\\a\s some difference of centration between objectives 
iven b>’ the same maker, which is no doubt unavoidable 
ill the course of manufacture, hut these differences are but 
slight In good microscopes very great care is taken to 
cnsuic that the nose-piece of the instrument is made to 
lake .in objective which, when screwed home, is as nearly 
as pi.udVable in perfect optical alignment with the eye- 
plccf Rut the same cannot be said for the substage con- 
clensrr. '1 his is an independent optical system carried on 
a sepal ate part of the instrument, and it is extremely 
difiicult to ensurerV accurate alignment, and still more 
diflicuit to maintain this, even if it were so at the start. 
F.nglish microscopes are therefore provided with c'entring 
scicws to the substage, aqd it wuulci be interesting to hear 
on what optical grouncls it can be proved that a method of 
centring the objective, in relation to an eyepiece and sub- 
stage whic h are themselves not in alignment, can be 
iustified. We are also told that objective changers 
whicli have centring screws provided on thc*m are 
to hi' used and manipulated in the course of work for 
centration purposes. The avowed object of c'enlring screws 
on th< se cni 1 Jn s has always been to pi ovide against the 
slight want of centration between different objectives 
already referred to ; but that these small fittings should be 
used for purposes of centration in the ordinary course of 
manipulation of the instrument is a purpose which has 
nevei before been assigned to them. One wonders what 
would be the condition of these little screws with their 
shoit bf‘arings after a few months* regular laboratory 
work ! 

e aip entitled to infer, therefore, that these Continental 
micioscopps are so extraordinarily well and accurately made 
that perfect collimation of the substage condenser wit^ the 
magnifying system is perpetual, which can only he 
d< s( t ibed as unlikely. 

As to the mechanical draw-tube (i.e. one with rackvvork 
focui,su(u,), this is a feature, as stated, that is only provided 
in .a fc Continental models, whereas the English instru- 
ment of anv elaboration Is provided with such. But we are 
told that, instead of this mechanical draw-tube, the Con-* 
tinental makers provide the objective with correction collars, 
fioni w'hich it may be inferred that correction collars are 
unknown in English objectives. Perhapa the writer is not 
awaie that Messra, Poyvetl aa 4 < Lealafift -fitted correction 
collars to their ohiectivet'ac«M,diw<y yWai have 

continued to do so, and 

present time making Qbiag^i^^ ^Mfovjded with 

correction collars. / d^ntly regards 
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mechanical draw -tubes (and, presumably, any ^aw-tube at 
all) as an unnecessary elaboration, it woijiH bcrjnteresting 
to know how he would provide against ^riations in thick- 
ness of cover-glass when using an objective suph as a 
12 mm. Zeiss apochromatic, an objective which is, rightly, 
not provided with collar adjustment, although its magnifi- 
cent corrections are substantially affected by differences in 
cover-glass thickness. 

As to the want of uniformity in the Royal Microscopical 
Society standards, the writer here has a fair caiffee for 
complaint. The society has been for some time^ consider- 
ing the question of these standards, a subcommittee is at 
present dealing with the matter, and it is to be hoped that 
something like finality will be reached as the result of 
their deliberations. At the same time, it must be pointed 
out that the chief cause of variability is not that the 
society’s standards are wrong, but that makers, whether 
English or Continental, have failed to conform to them. 
There is nut the least doubt that the society would welcome 
the cooperation or the assistance of the National Physical 
Laboratory in this matter, as it is one not without 
difiiiulty, and the greater the weight of opinion that can 
be bi ought to bear on the subject the better. 

There are still many points outstanding that one feels 
require further elucidation, but it is feared that the 
ordinary limits of a letter have been much exceeded. It 
is to be hoped that other microscope users will give their 
opinions and help to arrive at some sort of conclusion as 
to the lespective merits of the English and Continental 
muiosropc. BaRNARD. 

King’s College (University of London), Strand, W.C. 


The Teaching of Electricity in Schools. 

1 1 will be seen from Mr. DanicU’s report of the meet- 
inf*. h«U on January»i 2 . of the Association of Saence 
Masteis in Public Schools (Nature, January i8> that the 
headmaster of the Royal Naval College at D.nrtmouth has 
m.ade himself responsible for the advocacy of a complete 
rcvpisal of the historical order in teaching clectritity to 
bo*' 5 . He would begin with electricity in motron, and 
only incidentally throw In a little parenthetic information 
as to the phenomena of the electrostatic held. 

I gathered from Mr. Ashford s address that it is for 
the sake of helping young boys to a pleasing and perhaps 
useful familiarity with the working of such things as 
el.ritic bells, lamps, telephones, dynamos, and motors 
that he is willing to begin the subject at the wrong end. 
to omit the considc*ration of some of the most fundamental 
fatls of ’the sdenre, to introduce terms and dmts ot 
measure which must appear extraordinarily arbitrary, and 
the eKjirt significance of which cannot possibly be un^r- 
stood, and in general to make the 

is logically a very bad job. lie thinks that the gam 
ovfi balances the loss. I am very strongly of the opposite 

^Te.av;ng out of considcrati# the very special training 
that may be required for a naval officer, I would^ refer to 
the 1.0VS who come for a good general education to a 
ouhlic school, where the science teaching will 1» only a 
oart of a general scheme of education. It is impor^nt 
that the development of a boy’s intellectual powers shall 
proceed happily and harmoniously, that every part bf the 
teaching shall, if possible, assist every other part. If the 
^ience^ teaching is less methodical, less logical, less 
siniere than that of other subjects, the boys will soon find 
it out, and the other teachers of classics and mathematics 
will soon find it out, with the result that the science teach- 
ing will fall into just disrepute. 

I think I should prefer for a boy of mv oxyn no teach- 
ing of electricity at all rather than such illogical teaching 
as that advocated by Mr. Ashford. ‘ 

A science master who is not developing a subject $tep 
bv step in a thoroughly orderly and logical manner, pro- 
ceeding from the simple to the complex, insisting on the 
accurate definition of every term used and on its use in 
that sense pnly, is not in my opinion taking his share m 
the educational scheme of which his teaching should form 

^ It is^^'hOW^vc*^ experience that, provided a boy has 
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already a fair knowledge of magnetism, o^heat, and of 
chemistry;! he can very profitably begin the study of statical 
electricity, which can be m.ade quickly to lead on by well- 
understood steps to the study of electric currents. 

Clifton, January 22. A. M. Worthington. 


Glazed Frost. 

A REMARKABLY good instancc of glazed frost occurred 
in the London suburbs on Thursday morning, January 18, 
and evidently the same phenomenon was observed over a 
wide area in the south of England. A touch of real 
winter had spread rapidly over the country, and a strong 
and cold easterly wind was blowing, associated with the 
European anticyclone whore the barometer was 31 inches, 
and with an area of low barometer readings over the 
Atlantic in fair proximity to our coasts. These conditions 
occasioned a heavy fall of snow over the northern and 
Midland portions of England, but there was copious rain 
in the south of England, with the air temperature at or 
slightly below the freezing point. 

The trees and shrubs, as well as all ornamental work, 
in the garden were coated with clear ice varying in 
thickness from a tenth to two-tenths of an inch. 

1 plucked a twig with its ice coating on Strcathani 
Hill and carried it with me to Fleet Street, where on 
arrival an hour later the twig remained encrusted with 
ice. 

The shrubs and wire arches, &c., were exceedingly 
beautiful, but there was no ice coating within 2 feet of the 
ground — my lowest screen temperature was 31°. 

The following description of the phenomenon is taken 
from “The Observer’s Handbook,” published by the 
Meteorological Office, London, 1910 : — 

“ Glazed Frost. (German GlattciSf French Verglas.) 

“ A transparent smooth coatingj of ice covering trees, 
buildings, &c. The phenomenon is usually caused by rain 
which freezes as it reaches the ground, and thus covers 
all objects with a coating of smooth transparent ice. It 
is very rare in our climate, but on the Continent or in 
America it is more common. The weight of the ice which 
collects is frequently sufficient to cause damage to tele- 
graph wires, trees, &c. It is probable that the rain in 
these cases consists of supercooled drops of water.** 

Scott’s “ Elementary Meteorology,” p. 116, has an 
excellent reference to a remarkable instance of glazed frost 
which occurred in France on January 22-24, taken 

from the Comptes rendus of the Paris Academy of 
Sciences. Ciias. Harding. 


The Isothermal Layer of the Atmosphere. 

May 1 be permitted through the medium of your columns 
to suggest briefly what appears to me a . possible explan;*- 
tion of the isothermal layer of the atmosphere, or strato- 
sphere ? 

It is, I believe, general^, admitted by astronomers that 
the swarm of small cosmical bodies reflecting light from 
the sun, known as the Zodiacal Light, extends beyond the 
earth’s orbit, but lies outside the earth’s .atmosphere. My 
proposition is that heat received by these bodies from the 
sun is reflected, some of the heat reaching our atmosphere* 
and penetrating its layers as far as the outer limits of thi* 
*'cloud bayer. 'J'he heat thus supplied from above would 
be supplemented by heat received - through the .agency of 
terrestrial radiation, a larger supply being accumulated 
.above the land than above the ocean. The greater height 
of the isothermal above the latter might be accounted for 
in this manner. 

This suggestion- is thrown out for the purpose of elicit- 
ing criticism, and in the hope of gaining information. 

Campbell Hepworth. 

2 Amherst Road, Ealing, W., January 15. 


Concentric Joints in Ice. 

In walking over a piece of water-logged ground, I noticed 
several small shallow pools which, had frozen over. A 
numboi of rings, more or less parallel to the edges, were 
visible as in the plan.. The water * was found to be a 
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couple of inches below the top* of the ice; and the rings 
were vertical planes, along whiell.the ice could be readily 
broken. Beneath each of these concentric “ joints ” the 
bulb formation indicated in the section (roughly to scale) 
was found in various stages of development, the bulbs 
nearest the centre being, as a rule, the most perfectly 
developed. The full bulb projected abput three-quarters of 
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an inch below the ice-shect, which did not vary much from 
five-eighths of an inch or so in thickness. 

I should be interested to hear if any of your readers can 
explain the somewhat peculiar formation described above. 

Harold J. F. Gourley. 
St. Stephen’s House, Victoria Embankment, 
Westminster, S.W., January 15. 


The Late M. itadau. 

In the obituary notice of M. Radau printed in the 
“Notes” columns of Nature (January ii, p. 354) I 
notice the statement : “ At no time does he seem to have 
held an oflicial post as a practical astronomer.” These 
words fail to do complete, justice to this distinguished man 
of science. On M. Loewy ’s dctith M. Radau was appointed 
to succeed him as “ le Mcmbre du Bureau dcs Longitudc.s 
charg 4 de la redaction de la Connaissance des Temps,” and 
in this capacity he signed the “ avertissements ” to tlu* 
volumes of the Connaissance des Temps for the years 191I1 
191^ and 1913 as the official responsible for their content** 

January 20. .\. M. W. Downing. 

The Luminosity of Cats' Eyes. 

I have repeatedly observed the brilliancy of cats* cyt-j 
in the dark in particularly favourable circumstances. 1 
have a brilliant incandescent light in my hall, and several 
cats on the premises. The entrance drive is in a line with 
the door and the hall lamp. When I coll a cat in tho 
chances are that^f there she simply sits and looks at mf* 
presenting the spectacle . of , two small incandescent lignin 
glowing put of the darkness. Light, observer, and cat ai-. 
all three in line, as observed. hyf..CQlpncl Herschel. 

A. R. Hunt. 

Southwood, To^uay, JanuiB^'^^^3. 
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GROWTH AND SHitlNKAGE bF GLACIERS* 

T he volume referred to below deals with certaiii 
glaciers in Savoy ; four, of them in the massif 
of Mont Blanc, the same number in the Maurienne, 
and one in the Tarentaise. It is well known that, 











Fi<i, T.— Glacier tlu Tour, October, iSyt. 

during the last few centuries, the Alpine glaciers have 
been increasing and decreasing in volume, though the 
extent and duration of these oscillations have been 
Ipss certain, and observers in different parts of the 
chain are now watching and recording the amount 
of changes. The glaciers near 
Chamonix arc jwticularly well 
adapted for study, because that place 
has been frequented by travellers 
for a longer time than other Alpine 
centres. Hence more information 
can be obtained, and this in some 
cases is su])plomented by drawings, 
which, however open to criticism as 
works ol art, are valuable records of 
facts. 

Th()sc Savoy glaciers attained one 
’ maximum, according to a curious 
^ contemporary record, in 1643 ; they 
had greatly dwindled in 1770, but 
^during the next ten years they again 
increased. Early in the next 
century came another advance, 
which culminated in 1819, and was 
followed by another retreat. They 
again advanced in 1826, and oscil- 
lated considerably during the next 
tten years. In tHtriatter part of this 
century the Chamonix glaciers 
appareijfly did net diminish so much 
as thosewn most other parts of the 
Alps; for they are said to have 
ceased shrinking in 1875, and to 
have reached another 


and comprehensive plan, making maps/ fixing points 
for measurement and observation, and' taking photo- 
graphs, so that a precise register, from year to year, 
can be kept of the changes in these ice-strc<ams. Some 
old illustrations have been reproduced, which, though 
artists might justly criticise, give us 
a good notion of the state of certain 
glaciers about the maximum of 
1832, and photographs show some of 
the changes during the last twenty 
years. Those, for instance, of the 
Glacier du Tour in 1891 and 
1898 (Figs. I and 2) indicate 
a considerable alteration in the 
volume of the ice ; for an ice 
fall has shrunk enough to disclose > 
a large part of the cliff by which it 
has been produced, while a third 
view, taken in 1907, exhibits a still 
larger amount of bare rock. It is 
also worth observing, though we 
must not enlarge upon so contro- 
versial a subject, that these illustra- 
tions have a bearing on the question 
of the erosive power of ice. They 
indicate (and this is corroborated in 
other parts of the Alps) that a 
glacier in passing over a well- 
marked step of rock often neither 
smooths it away nor digs for itself 
anything like a deep channel. 

The position of the glaciers 
treated in this work has been, so 
far .MS possible, ascertained and recorded, the method 
of studying them being described and w’orked out in 
a typical case, so that students of glaciology 
receiver a valuable addition to the facts at 
their command, and their successors, in another 



















maximum 

(though smaller than on alme previous occasions) in 
1892. 


The French surveyors hay^i'virockefd on. a definite 



Fig. 2.— Glacier du Tour, October, 1898. 

half-century, will be in a far better position to ascer- 
tain the precise causes of these ebbs and flows in 
the ice-streams of the Alps. A sentence on the title- 
page of this book is significant, Service des grandes 
Forces hydrauliques/ for it shows that the French 
GovernmeypJ (the work is undertaken by the Minis- 
terial D^pajrtnient of Agriculture) recognises the value 
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of Alpine rivers as inexhaustible stores of energ:>’. 
Had wc the same in Britain we could contemplate 
^vith equanimity the exhaustion of our coalfields. 

' 1 '. G. Bonney. 

CELESTIAL*SPECT 1 WSC 0 PV.^ 
n'' HE publication referred to below contains an 
account of six separate and distinct investiga- 
tions, which have been grouped together under the 
above heading. In part i. arc given the results of a 
comparative study of the sun (Fraunhoferic), chromo- 
sphere, and lower type star spectra in relation to the 
sun-spot spectrum. Part ii. contains an account of 
an investigation into the spectrum of « UrsiC Majoris 
as compared with the normal Sirian spectrum. Under 
part iii. is found a discussion of the occurrence of 
jiitrogen lines in the stellar spectra, and under part iv. 
lists of the enhanced lines of certain metals, which 
have not previously been published. The wave-lengths 
of certain well-defined lines of simple and definite 
origin, which are peculiarly suitable for radial velocity 
measurements, are given in part v., while under 
part vi. arc grouped the wave-lengths of those well- 
marked lines occurring in celestial spectra for which 
no terrestrial equivalents have yet been found. 

It may be said at once that the two last sections of 
this book should prove of great value. It is mani- 
festly impossible to obtain accurate results in any 
radial velocity measurements unless the selected 
spectrum lines are at once simple in structure and of 
Ivuown origin. The piiblicnlion of a list of such lines 
occurring in the spectra of nine different types (Ken- 
sington) must certainly aid those engaged in this par- 
ticular branch of stellar spectroscopy. 

The first part of the book is devoted to a comparison 
bet\v(‘en the sun spectra and those of Capella and 
Arcturiis, considered especially in reference to the 
spectrum of sun-spots. Certain of the Fraunhofer 
lines arc found to be considerably modified in intensify 
in the Arcturus spectrum, and it has been definitely 
»^st;iblished by Hale and Adams tliat llie same lines 
are affected in sun-spots. A close comparison of the 
Kensington measurements with those taken at Mount 
Wilson is given as far as they overlap, .and though 
there are pres^Mit in each certain lines not common 
to both, the two sets of observations are strikingly 
concordant. It has always been held by Sir Norman 
Hockyer and his co-workers that the comparison be- 
. tween the spectra indicate that the temperature of 
Arcturus ami that of the sun-spots arc comparable 
and lower than that of the rest of the solar reversing 
layer. Although other theories have been advanced, 
the latest observations go to show that the Kensington 
theory is the right one. 

The second chapter deals entirely with the spectrum 
^of e Ursa? Majoris, the lines of which have , been 
measured and as far as possible traced to their origin. 

[ The differences b<‘lweon this spectrum and those of 
Sirius and a Cygni are given, and the general con- 
clusion is drawn that e Ursa? Majoris must be placed 
between the Sirian and the Procyonian group on the 
Kensington temperature scale. 

Tt is impossible in a short notice to enter into the 
d(‘tails of this work, so many branches of which have 
been groupc'd together. Suffice it to say that the 
whole investigation stands on the .same high plane as 
.all those carried out in the Solar Physics Observatory, 
and the author is to be congratulated on bringing a 
laborious focr^nreb to a successful conclusion. 

^ “ R '•search's ilie (’hruiicat Origin of Various T.ine.s in Solar and 
Stellar Sp'Ttra ; li^in^ thf Rr^ailts of InvL“.tijLf.Ttiofm maile at the Sot.ar 
Pliv‘.V>' South Kensineton, after ^lijJcnssion.” Bv F. E. 

Ilixanrlall. Pn. vri-1-7?. H/onilou ; H.M. Stationery Office, 1910.) 
I 'lire 4 ^. ('ff- s CViminitirr., unricr ttic Direction of .Sir Norm-m 

I...ckyer, K.C.B., F.R.S ) 
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^'YELLOW JACKr 

A MFLANCI^HOLY interest attaches to this volume 
inasmuch as it was the last work penned by its 
gifted author before his premature decease, and serves, 
to emphasise the loss to tropical medicine sustained 
thereby. 

The hook is a complete treatise on yellow fever — 
the “yellow jack*’ of the earlier navigators, that 
dread disease which so often broke out with appalling 
suddenness and severity on ships voyaging to the 
west coast of Africa, the West Indies, and Central 
America, and parts adjacent thereto. Its distribution 
j is somewhat peculiar in that it is practically confined 
10 that part of the globe between the jiarallels of 



Fii;. I. -Stcfcomyin /'uariafa, F. {^Ca/opns, Mg.), V. 
iiiosquitu which canics yellow fever, l-rtun “ Vdlow 
Fever and its Prevention.' 


cast and ioo° west. It is true that outbreaks of 
disease have occurre?d some‘\vhat outsidt? iht'se limii^ 
c.i^, in North Italy, French seaports, Swansea, and 
Southampton in this country (a few cases only), and 
at times severely in New York and Philadelphia, but 
in these districts it has never obtained a ii^otliold. 
The reason for this geographical distribution is as i' 
ciated partly with the endemic areas which nalurallv 
exist in West Africa and Central America, and parti.' 
by reason of the fact that, the disease is transmits d. 
by a species of mosquito, the Stegomyia fasciaiff 
(caloptis), the distribution of which is practical!’ 
world-wide between the* parallels of latitude 40® nort!' 
and south. Thus in Europe, the Stegomyia is found 
in southern Spain, Italy, Malta, and Greece, and n 

1 “ Yellow Fever and its Prevention : a Mami.'il f>r Medical Studenisan • 
Practitioners." By Sir Rubert W. Boyce, F.R.S. J’j». .\vFj 3 o. (Lu’vloo ■ 
John Murray, 1911.) Price lof. 
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•iic'curN oiiisidS the epidemic and endemic areas of 
frver in East Africa, Arabia, India, Iildo 
China, China, Japan, the East Indies, Australia, and 
• sume of the Pacific:’ip Islands. It may be asked, how 
is it that yellow fever is not a disease of the last- 
named countries? The reply is because the disease has 
2u v('r been introduced into them, and epidemiologists 
are ko<*nly alive to the fact that the conditions exist- 
ing tlKM'cin are probably just as favourable for its 


the disease by the mosquito. The first to direct atten- 
tion to this fact was Beauperthuy (i85o-'6o), who 
taught in no uncertain manner that the agent whicfi 
propagated yellow fever was the ' “ house-hadnling 
mosquito.*’ Pinlay, of Havanna, came to the same 
conclusion in i88i, and undmook direct eaillierimenls 
to substantiate his views, wh a certain amount of 
success, but it was only after years of bitter con- 
troversy and Ross’s discovery of the part played by 


Should the disease ever be introduced into the East, 
and increasing facilities and rapidity of travel arc 
favourable for such an event, the consequences prob- 
ably would be disastrous. The impending opening of 
the Panama Canal, for instance, is recognised as a 
menace to China so far as the introduction of yellow 
fi-ver is concerned, and efliicient precautions will doubt- 
b ss be taken to prevent such an occurrence. 

1'he various subdivisions of the book deal respec- 
tively with the history and geographical distribution 


IK 








sf)read there as in the localities in which it exists, j mosquitoes in the transmission of malaria that the 

ij xi 1! u- 1 1 American Commission in 1899 definitely established 

the role of Stegomyia in the transmission of the 
disease. The prevention of yellow fever therefore 
resolves itself into (a) the destruction of Stegomyia 
by removal of breeding places, “screening” of water 
receptacles, fumigation of dwellings, oiling of ponds, 
itc. ; (b) prevention of mosquito bites by wire-gauze 
screening of windows and doors so far as possible, 
and the use of the mosquito net; and (c) segregation 
and eandul screening of the sick, so as to prevent 

access and infection of the* 
mosquitoes. Fortiinatclv, 
in one sense, the Stegomyia 
mosquito is largely * a 
domestic species, and its 
breeding places are almost 
exclusively artificial collec- 
tions of stagnant water, 
including all receptacles in 
which, by accident or 
design, w^atcr is caught, 
stored, and not repeatedly 
rcmewcd, such as old pots 
a n d tins, flow'cr-pots, 
tanks, tubs, broken 
crockery, bottles, Ac. 
Boyce says he has never 
found it breeding more 
than 50 to 100 yards from 
the abode of man. This 
fact renders the extermina- 
tion of this species of mos- 
quito a far easier matter 
than in the case of the 
anophelincs which convey 
\ ^ ' malaria. The practical 

. outcome of such anti- 

^ - mosquito measures may 

be realised when it is 
stated that by their adop- 
tion yellow fever has been 
ci^mpletely stamped out in 
Havanna, which up to T909 always suffered severely 
from the disease. The book is admirably illustrated, 
and concludes wdlh a summary on quarantine, ad- 
ministration. R. T. H. 








0' < 
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F 11.. ■-*. — A ■)f upturned Ixntleb used ;to make an tdge to a flower-bed in FreutownrtSierra Leone. Favourite 

r<.cei taCJes U r Stegomyia larv.u. !• runt “ Yellow Fever and i«s Fievcntion." 


of yell 'W lever, its symptomatology and treatment, 
patholug\, epidemiology, entomology, and prophyl- 
axis. While forming a treatise for the use of the 
medical and sanitary office, its style is such that it 
can be understood by any educated individual, and 
should thus be of service to Colonial governors and 
members of legislative assemblies and municipalities 
of localities where the disease may occur. The 
author considers that yellow fever is an endemic and 
indigenous disease of Central, and the northern part 
of Smith, America, of the West Indies, and of West 
Afriijja. and a record is given of the principal out- 
breaks occurring there and in other parts during the* 
past two centuries. 

The portion of the book which will probably appeal 
most to the general reader is that dealing with pro- 


THE JOURNALS OF THE FIRST SURVEYOR^ 
GENERAL OF INDIA,^ 

T N 1906 Sir Rennell Rod&, G.C.V.O., now British 
A Ambassador at Rome, presented to the X ictoria 
Memorial Collection at Calcutta a small quarto 
volume containing the journal of his great-grandfather, 
Major James Rennell, F.R.S., which covered a portion 
of the period which he spent in India. The present 
editor, Mr. T. H. D. La Touche, was desired by the 
Director of the Geological Survey of India to see 


phylaxis, the prevention of the disease. The j whether it contained anything of geological interest, 
epidcmiolpgy of yellow fever was a mystery to the ; though such information is wanting except in so 

older observers, and they were divided into two camps, ' as striking and important changes have taken 

the “conlagionists:** • and “ pOiTrContagiomsts,” I the courses of rivers in Bengal since Rennell’s 

who considered it a disei^se,'V apd in different 1 _ 

'dually ' , favourable to 


■who considered it a.^ 
outbreaks the facts;jj 

either; this, of cour!foy.;was.diie to tfee transmission of 
NO. 2204, ’88] 


1 “The Journals of Major Janies Rennell, First Surveyor-fVencral of 
India." .'|tdited byT. H. f). La T 9 uche. Memoirs of the Asmtic Society 

of Beri|^V Y9l* (’P* ' 
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surveys, the journal is of the highest interest for its 
eareful and precise account of the physical aspects of 
the country, its climate, crops, communications, cKc. 

The period covered by the journal is from May, 
1764, to March, 1707. Rennell had just received a 
commission as probationer engineer in the fort then 
being ercctetl at Calcfitta, near Fort William, and 
was ordered on May 6 to make a survey of the Ganges 
eastward of Jeh'nghee, in order to find out the nearest 
passage from the Ganges to Calcutta in the dry 
si'ason, and to report lully on the appearance and 
products of the country passed through to Mr. Van- 
sirtart, the* Governor of I>engal. This journal was 
ilien kept in pursuance of the Governor’s orders, and 
in it we find daily notes on the weather, the width 
and depth of the river at high and low water, with 
many notes on the navigability of the channels tra- 
versed, until August 4, when the expedition came to 
an end. 

Six weeks later he started on a second expedition 
lo .survey the Cumges from the point reached in the 
f(»rmer expedition as far .as Daec.a, where he was 
taken ill. As soon as he had rectwered ho carried | 
his survey to the junction of the Meghna and tin* 
(ianges, which his observations show to have then 
been about a degree farther north than it now is. 
This expedition ended in May, 17^5, and besides carry- 
ing out his own surveys, wo see from the “Journal” 
that he was also occupied in collecting from others 
.all siicli material as would hi* of servict* in compiling 
a general map of Bengal. After two months engaged 
in surveying on the i\icghna and Brahmaputra Rivers 
the “journal” passes to the fourth oxpe^dition under- 
taken at Lord Clive's orders in order to form a 
gi*neral map of Bengal, for which distances were to 
be taken in a cursory man?ier, only latitudes being 
used to corre(‘t them. In February he was seriously 
wounded in a tight with a body of Sanashi fakirs, and 
incapacitated from work until June, but so effectively 
had he pushed on his survey that on Lord Clive’s 

sudden departure at the end of January, 1767, 

Rennell was al)Ie to supply him with a map of 
Bengal and a part of Baliar, and another of thf 

(ianges from Patii.a to Kan.anj, on the scale of to 

miles to one inch. On January i, 1767, he notes 
tliat he was .appointed Surveyor-General, and men- 
tions the four ofticcrs who were appointed as his 
assistants, among whom he apportioned the country 
to be surveyed. ^ 

A large collection of itineraries, latitudes, observa- 
tions for magnetic variation, and various^j^memoranda 
comf)leto the volume, which gives .a vivid picture of 
the conditions under which the first .surveys in India 
were carried out. At this time few instruments of 
precision were .available, and his surveys were made | 
with a compass and the cli.ain, w’hile he employed a 
IJ.adley’s qu.adrant for the determination of latitudes. 
Even witli such ^inii)le equipment he worked with 
remark.able accuracy, and many places fixed by him 
are found by subsequent measurement to agree closely 
with their true positions, though his instruments left 
much to l)e desired, as errors of 6 and 85 inch<*s in 
his ch.ain length, which are recorded among fh»* 
menior.anda of his “Journ.al,” showa It was no doiihi 
hi> own skill in carrying out route .surveys and con- 
trolling ih.eiTT by astronomical observations that pre- | 
juclicerl Rennell at first against Major Lambton’s 
procedure of triangulation. 

'Phe “Journal” is a record of the highest interest, 
and geographers are much indt'bled to the editor for 
Ills labours, and to the Asiatic Soc'i(‘tv of Bengal for 
publishing it, logfither with a map 'of Bengal and 
Bahar from Rennell’s “.Bengal Atlas ” to illustrate it. 

H. G. L. 
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NOTES. 

A .srONE has pc»‘iith been pul up in reddinglon Church 
ill memory of Stc'phen Hales, whoV in addition lo being a 
distinguished inan of scic*nc:e, was for fifty-onc? years the 
faithful vicar of lhai parish. He died in 1761, and wa.s 
buried under the tower in what now serves ns ih<; entrance 
to the church. The fact that Hales was so buried was 
perfc'ctlv wt‘ll known, and it is hard to say why a morning 
p.'iper sliould assfil that a number of learned men have 
hitherto sought for his lomb in vain. It was also known 
that the gravestoiu; was being worn by the feet of Tedding- 
ton ('ongregalions, and this it was that siiggcslc'cl the erec- 
tion of a mural t.ahlei on which the epitaph might he. per- 
manently preserv(‘d. Phc! necessar\ timds were, raisf'd by 
subscriptions from .i number of le.'iding botanists. I+p- 
students attending a course of lectures on the history of 
botany at University College, London, also materially 
helped with coiUribuiioiis. I he Vicar of Teddington, the 
lv« v. .\ ('azalet, has taken a kindly interest in thc^ sclu-nie, 
and has bf‘(*n good l•nl»ugh to put up the lahli.'t on tin* wall 
‘ to the burial plac«.- of I hales. The inscriptioi 
follows: ** Bc-nealh is the gravo of SU‘j)heii Ihales. I he 

• piiaph, now partly obliieratud Imt n eew^’n-d from a r- ioid 
“I *7*>5» L here insi'rilxxl by thr* jiietv of certain ])olani.st'<. 
v.o. lyri. ‘Here is iiuerr'd the body of Stephen Hal*.-', 

I Clerk of tli** t'loset lo the Princess of W.alis, who 
was .Minister ot thi*. P.irish 51 uars. He diud tin- .jih el 
J.inu.'iry, 1701, in the S.jlh y<ar of his age.’ ” 

.Mr. \V. Lko I»cu, rn has prestnted to tlie Dominion 
Museum, Wellington, \ew Zealand, an extn'iiiely v.'iluablt. 
coili ction of about 700 Maori ethnological specinu iis which 
had been collected by his illustrious father, Sir Walter 
Ihiller, the wall-known authority on the birds of New 
/••aland. The ben«*facli(jp includes a large and represenl.i- 
fi\c* collection ot v.akiable histcTiical greenstones, including 
both personal. orn.'imeiUs and w'eapons ; a number of hoii-e 

• .irvings ; a large patak.a ; a large carved war c.'inoe w ith 
.ill its ornami'iilal litiings, and a siii.'ill, I >• •.nil i hilly 
modelled light canoe; .a collection of stone tools, ad/*’-, 
\c., including the Iarg*.sL and fliust stone adze ai presLi.i 
known; a specially \alii.'il)le Lullec'tion of M.icai garmenis, 
two being dog-skin clunks in a perfect state c^f preserva- 

on, which wen* a'-quired in ; .a number c)f other 

cd)jc*c-is of Maori workmanship, many of wirnh are of 
historic: interest. In addition to tliese specimens, the coll' c- 
lion will 1 m« cumpb iod by sending out to New /(‘aland the 
objects now' in the Imperial ln.stitute collected by '^ir 
W.'dter Hulb r. It is dilficiilL lo overestimate; the value ot 
this donation, and w’hen the gift was announced in the 
New Ze.alaiid Parliament by the Prime Minister it was 
received by members with expressions of very waiio 
appreciation. Wf m.ay now anticipate with confub- 
that the Dominion Gove rnment will at last build a museum 
to hoiisf it*, natural history and ethnological speciipens, the 
v.due cjf which cannot U reckoned in money, but wdiith 
;in* contaim-d in an hillammable “ old shed of a museum.” 
It is .satisfacioi y to know that the new specimr'iis will b' 
lUider the care of Mr. Hamilton, the director of 
Dominion .Museum, who h.as himself m.ade valuable coii- 
tribution.s to our knowledge of the arts .and crafts of the 
Maon.s. 

News has just re.aehed u? of ilic' death, on January 12, 
of M. T. Durand, member of the Royal -Ac.idciny of 
Belgium, dirt.ctor of the .State Botanic G.arden, and general 
secretary of the Royal Botanic Society of Bc‘Igium. 
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Tiik Academy of Natural Sciences of Philadelphia has 
awarded the Hayden medal in gold for distinguished work 
in geology to Prof. J. C. Branncr. of Leland Jtanford 
Jr. University, U.S.A. 

The Royal Geographical Society has arranged for a 
course of thn^e lectures on “ The Desert of North Africa.” 
to be given by Captain H. G. Lyons, K.R.S., in the 
riiealre, Burlington Gardens, on February 0 i 13. and if;. 

An olTicial intimation from the Musde National 
d’Histoire Naturelle de Buenos Aires informs us that Dr. 
Angel Gallardo has been appointed director of that institu- 
rion in succession to Dr. Florentino Ameghino, who died 
*)n August 6, 1911, at fifty-six years of age. 

".Xr the ordinary scientific meeting of the Chemical 
Society held on Thursday, January iS, the pn'sideni, Prof. 
Prrry F. Frankland, F.R.S., announced that the Moissan 
memorial lecture will be delivered in the rooms of the 

s.iri* rv bv Sir William Ramsay, K.C.B., F.R.S., on 

I lmrs<lay, F«*l)ruary 29, at .S.30 p.m. 

mu( li int«*rest has been aroused by llie exhibition of | 
bird tablos and nesi ing-boxes in the offices of the Selborne 
Society at 42 Bloomsbury Square, W.C.. that it has been 
(!•;(. ided t(j rdl(»\v the collect io»i to remain on view until 

Januarv 31. 'flu? hours are from 11 a.m. to 5 p.m. on 

^Mtkdays, except Saturday, when th(? exhibition closes 
,ii 3 j).m. 

li will b»' reinemlx'rod that M. Maurice Maeterlinck | 
la>i venr eived the Nobel pri/c for literature. 'Phe prize 
amounted to 7772/. We learn from the Uevue SdonHfiquc 
that M. Maeterlinck propo.ses to raise the sum to 8000/., 
and to eiiiplo} it to establish a biennial prize of 040/. to 
be awarded to the author of the. most remarkablf* work — 1 
wljetlier on literature, art, or .science published in the | 
l•'ren^h language. 

In Deeember last one of tin* massive sarseii stones Nti 

Main mg of what is known as Long.stone Cove, or Long- 
stnm^s, standing in the jdoughed field to the right of the 
load from Avehui y to J-Jeckhamplon, which, nci'ording to 
MuUely, formed an adjunct to the Bf'ckhamplt>n Avenue 
!• ading to Avebury, fell down. Its weight is esliiiiatid to 
more than 30 tons. 'The Wiltshire Archaeological 
So( ict\ , thidugli it.s secretary, the Rev. E. H. Goddard, 

lyffe Vicarage, Swindon, now appeals for assistance in | 
raising the sum of al)0\ft 50/. required to re-ercct the stone 
and support it by a concrete foundation, the funds of the 
''Oitiety being inadequate to undertake such a work. 

Wf: H'gret to see the announcement of the death, on 
h'lnuary 21, in his eighty-.second year, of Dr. David 
Christison, one of the foremost antiquaries in Scotland. 
From an ohitii.ary notice in The Times we learn that ho 
was secretary td the Society of Antiquaries of Scotland for 
sixteen years, from jS88 to 1904. He travelled over a 
gieat part of Scotland planning the prehistoric forts and 
minutt‘^y examining them, and the results of his investiga- 
tions he contributed in many interesting papers to the 
Society of Antiquaries. About twenty years ago he was 
Rliind lecturer, and chose as the subject of his course 
“ I he Prehistoric Forts of Scotland.” These lectures were 
published in book form. ” Early Fortifications in Scot- 
land ” was another of his works. In 1867, for the benefit 
ol his health. Dr. Cristison visited Argentina, on which he 
wrote a number of papers. A keen student of botany, he 
w'as a member of the Botanical Society, to which he made 
'^• veral communications, particularly on the growth of 


On Thursday, Fi'bruary 1, Prof. .A. M. Worthington 
will begin a course of two experimentally illustrated 
lectures at the Royal Institution on ” The Phenomena <.'f 
Splashes,” and on Saturday, February 3, Sir Alexander C. 
Mackenzie will deliver the first of a course of lectures, with 
musical illustrations, on (i) ” Russian Music of To-day 
and (2 and 3) “ Franz .Liszt (Centenary).” The Frida 
evening discourse on February 2 will be delivered by Sir 
James Mackenzie Davidson on ” Vital Effects of Radiun. 
and other Rays,” and on February 9 by Dr. J. A. Hark* r 
on “ Wry High Temperatures.” 

'I HE Liverpool excavations at Meroi*, under the direc- 
tion of Prof. Garslang, a.ssisted by Mr. Schliophack, ar-‘ 
making great progn ss. 'J'he palace of the Ethiopian kingv., 
nrar the tempb* of Amon, prove.s to contain more than forr-, 
chambers and a large court. On the foundation-walls ar*- 
nlirds of the usual Ethiopian pattern. Thre(? hundreds 
Sudani natives are noW employed, with a staff of trained 
Egyptian diggers, chiefly folhij^in from ^Cuft. A light 
man-lramw'a\ , of tlie kind commonly utilised in exc.avation> 
elsewlu'ie (c.g. at Abiisir and Deir cl-Bahari) to facilitat* 
the removal of the excavated material, has been installed, 
•and to this Mr. Garslang has added a small aiiri.al cabl* - 
way. A telegram from Kharlfim describing the progre-^s 
ol the work appeared in 'IJir Times of January' 17,' front 
’ ‘ . the above account is parllv takm. 

# 

At the annual general meeting of the Royal Meteor- 
ological .Society on J.'iniiary 17 the president, Dr. II. N. 
Dickson, presented to Prol. Cleveland Abbe, of the U.S. 
Weathur Bureau, Washington, th(; Symons gold medal fo 
1912, which had been awarded to him in consideration of 
his distinguished work in connection with instruni(?ntal, 
stalisiical, and dynamical meteorology and forecasting. 
The following olVurrs and members of council for the 
ensuing year wen^ elected at the meetitig .---President, Dr. 

N. Dickson; vice-presidents, R. H. Hooker, R. (L K. 
L.-inpfert, H. Mellish, Colonel II. E. Rawson, C.B. ; 
treasurer, Dr. C. T. Williams; secretaries, F. C. Bayard, 
C/ommander \\ . h. Cahorne, C'.B. ; foreif*n secretary, Dr. 
R. H. Scott, F.R.S. ; councillois, W. W. Bryant, C. J. !*. 
Cave, Dr. C. Chrec, F.R.S. , F. Druce, F. W. Dysoi , 
F.R.S. , E. Gold, ( omrnander M. W. C. Hepworth, C.B., 
R. Inw.ards, Capt.ain H. G. Lyons, F.R.S., M. de C. S. 
Salii r. Caplahi A. Simpson, and Sir J. W. 'J'ow.si*. 

.\ .MEMORANDUM of revised arrangements between tl * 
Board of Agriculture and Fisheries and the Board of 
Ji,ducation in regard to agricultural education in England 
and Wales has been issued. It is pointed out that in view 
of the large additional sums which have become availabl*» 
since m) 09 for the purposes of agricultural education and 
rcseareh under the Df.vclopment and Road I mprovemor. t 
Funds Act, 1909, the arrangements made in 1909 now 
require some modification. It no longer appears possible 
to delimit tile spheres of work of the two Boards by 
assigning to the Board of Agriculture the resfionsibility for 
th(‘ universities and colleges in which advanced work is 
being done, and to the Board of Education the n'sptmsi- 
bilily for farm schools and such other provision for agri- 
cultural education as is on a lower piano than that m' 
agricultural colleges. It has therefore been decided that, 
ill future, the responsibility for farm institutes, as well as 
for the agricultural work of universities and colleges, shall 
be transferred to the Board of Agriculture, and that this 
Board shall be regarded as the Government department 
concerned with this branch of educational w»ork for the 
purposes of the Development Jmnd. The application for 
an advance from the Development Fund in aid of farm 
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institutes, which has been made by the Hoard of Kduca- 
rioii, will therefore be withdrawn by them. A fresh 
application for an advance in aid of farm institutes will 
in due course be put forward by the Board of Agriculture. 

A MEETING of the London Section of the Association of 
(.'Itemical ’J'eclinologists will be held at St. Bridc^s Insti- 
tute, Bride Lane, Fleet Street, E.C., on Friday, 

January 26, when a paper will be rend by Mr. J. W. 
llinchley on the technologist and the factory. The associa- 
tion was inaugurated about a year ago, and its con- 
stitution was decided at a general meeting held on 
I.^eccmber 1 1 last. Among the objf-cts of the associn- \ 

tion arc the following : — (i) to e.xtcnd the study 

and practice of applied chemistry so as to enable this 
cDuntry to compete industrially on equal terms with the 
tnost commercially progressive countries abroad ; (2) to 
^promote a wider appreciation of the value to the country 
of applied chemistry, and to obtain' for it the active sup- * 
port and encouragement which, from its great economic j 
importance, it deserves ; (3) to promote the growth of a 1 
distinct profession of applied chemistry, and thus to place j 
this profession upon such a basis that the applied chemist I 
may be at no disadvantage in comparison with his fellows ’ 
in allied professions ; (4) to effect the cooperation of applied \ 
chemists for all matters which may promote their interests ; | 
15) to raise a fpnd to furnish grants for assisting persons 
approved b}’ We council to obtain training in applied 
chemistry at approved institutions or chemical works, 
^•iiher in this country or abroad, and to furnish grants for : 
rhe prosecution of technical research ; (6) to assist members I 
(»f the association to obtain advice in patent matters, i 
Any further information may be obtained from the sccre- ; 
f:ir\, 30 Victoria Street, WV'^tmiiister, London, S.W. 

» 

The Decimal .Association has recently made special 
efforts to bring the advantages of the metric system more ; 
fully before the public The association is now prepared i 
to find a lecturer and to i)ay his expenses wherever a good ; 
audience can be assured, and it suggests that chambers ; 
of commerce, eaucation ronimittecs, and trade protection ; 
societies will do well to take advant.age of this offer. A 
meeting is to be held on January 26, when Mr. Alexander 
Siemens will address the London 'roachers’ Association. ■ 
A pamphlet circulated by ihc association shows that in | 
Malta the compulsory adoption of the metric system began ■; 
on January i last. 'Ihe Central .American Republics of j 
Nicaragua, Honduras, Costa Rica, .San Salvador, and ! 
Guatemala have passed the necessary measures to enforce | 
the metric sys*^*'!!! as from January i, 1912. China has ! 
•decided to adopt tlie mtiiric system. .An Act rendering I 
the metric system compulsory in Bosnia -1 lerzegovina has ! 
'been i)assfrd by the Government of that country, and will 
come into force on September 1, 19/2. The Danish 

Weights and M'-asures Act w'as passed in 1907, and will 
-coiiie into force in April, 1912, The pamphlet points out 
that the metre and the kilogram are gaining ground in 
every direction, and that the number of non-metric • 
countries e. neing reduced steadily ; it continues, “ the 
nutric system is gradually closing in upon these islands, 
and it only requires the adoption of the system by one of 
uur great colonics to cause very much more serious atten- 
tion beifig given to the subject by the Government of this 
'.ountry.” 

The Smithsonian Biological .Survey of the Panama 
Canal zone, begun in December, 1910, and continued 
through the major part, of 1911, is being pushed to com- 
pletion before the opening of the canal in 1913. The 
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second ex{>edition sailed on January 9 to take iij) the work 
for another season, the botanist. Prof. Piltier, being thr 
only naturalist who remained in the field since the 
beginriiifg of the survey. Although much interesting in- 
formation has been collected, and a great many specimens 
.secured, nothing like a complete report is ready. The 
party includes Dr. Seth K. Meek, formerly of the^ Bureau 
of Fisheries, but now representing the Field Museum of 
Natural History; Mr. S. F. Hildebrand, of the Bureau of 
Fisheries, who will collect fishes, reptiles, and amphibians ; 
Mr. K. A. Goldman, of the Biological Survey, Department 
of Agriculture, who will collect birds and inaniiiials ; and 
Prof. Charles D. Marsh, of the Bureau of Plant Industry, 
l)(?partment of Agriculture, who will collect and study the 
microscopic plant and animal life of the fresh vv.atcrs of 
the zone. As can readily be imagincdi the life-areas C'n 
the zone will become confused as soon as ihe canal is 
opened and the wiitors of the Pacific and Atlantic water- 
sheds are intermingled. It is particularly important on 
that account that the present geographical distribution of 
animals and plants be recorded prior to that time, and this 
is especially true as regards the life of the fresh wakr.s 
;ind the sea-coasts. The work of the survey is being 
carried on through the united efforts of tin- Smithsonian 
Institution, several of the U.S. (government dcparlrntMits, 
and the Field Museum of Natural History of Chicago, and 
the hearty cooperation of the Panama Canal Commission 
has been an important factor in the success ol the under- 
laking. 

The U.S. Bureau ot American Ethnology is pivparing a 
new work which will form a handbook of aboriginal reinainv 
in the United .States, and will have to do with the ancieni 
abodes, camps, mounds, workshops, quarries, burial places, 
and so on of the Indian tribes. Letters of inquiry ar<- 
being sent to all per.sons, institutions, and societies ihoiigln 
(o have any knowledge of American arch.eology and 
f.'thnology. In 1891 a catalogue of prehistoric works east 
of the Rocky Mountains was published, but that work is 
both out of date and out of print. The parts of the Uniie<l 
States most densely populated by the aborigines must hfiv* 
befm the basins of the Mississippi and Ohio Rivers and tin 
southern shores of the Great Lakes, although iliere ar»‘ 
indications of many settlements on the Atlantic coabi, 
I'specially in Florida. The history of the American Indians 
forms an attractive subject of inquiry, but the data avail- 
able are rapidly decreasing. The. fact that the customs, 
folk-lore, and traditions of these ndpeoplc are being lost 
through advancing civilisation, arftl that the older Indian 
authorities and characters are rapidly passing away, makes 
it more and more diflicult to preserve the history of th<‘ 
Indians for future generations. Through the thorough 
methods of the Bureau of American Ethnology, devoted 
the recording of the habits, customs, and history of tl^: 
American Indians, many valuable data are, however, con- 
stantly being compiled. . ' " 

Anti-typhoid vaccination by means of a vac . 

pared with killed cultures of the typhoid bacillu^ 
preventive of typhoid fever, has of late been exteqsiv<^fl 
practised. Last year a French commission reviewed 
results obtained, and recommended its* adoption in certai' 
circumstances. In the “ Report on the Health of th 
Army for 1910,” recently issued, it is stated that or* 
December 31, 1910, out of 71,623 European troops in Indir, 
no fewer than 58,481, or 81-7 per cent., had bct'i 
vaccinated, some once, some twice, some more than twici . 
Of 335 cases of typhoid occurring in the Indian Army 
1910, 187 were inoculated men and 148 were not inoculated 
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mien. '1 vven!y-two deaths occurred among those inoculated ; 
.and twenty-four 'deaths among those not inoculated. The | 
ratio per louo of , strength of admissions for enteric fever I 
among the inoculated was 3*19, and the corresponding j 
ratio of deaths was 0-37. Among the not inoculated the j 
•admission ratio per-'looo of strength was 1272, and that ! 
for deaths was 2*06. As regards case mortality, the per- 
centage figures are 11-23 for the inoculatfjd and 16-89 for 
the not inoculated. There thus seems to be a very strong 
case in favour of anti-typhoid vaccination. 

Is The Field of December 30, 1911, Mr. Lydekker 
suggests liiat the so-called unicorn rams of Nepal, of vvhicli 
living examples ^were exhibited a few years ago fn the 
Zoological Gardens, are an artificial product. Mr. 

’ i.yd«-kk« r's views arc, however, disputed by Mr. Pocock in 
the sanif journal of January 13. Tn The Scottish 
Nalurolist for January Mr. II. J. Elwes gives the first 
inst.'ilment of notes on the primitive sheep of the .Scottish 
islands, dealing in this instance mainly with those of the 
.Shetlands. The paper includes illustrations of a ram and 

owe ol tli(‘ short-tailed .Soay, or Soa, breed, which is ] 
perh.'ips ihe* most primitive of all. 

Pai .t.ohot.^nists arc well served by the publication “ Die 
I'alrtoubotanische Litoiratur,’' of which the second volume, 
cum[)il'<l, as was the first, by Dr. W. J. Jongmans, has 
b«on published by Gustav Fischer, Jena (price 18 
niarksj. 'I'his volume catalogues contributions issued in I 
;u’.d ( onlains also a few papers of the previous year, j 
'1 ho first section provides a bibliography ; the second 
seel ion, forming the main portion of the work, presents an 
alphabetical list of references for families, genera, an 5 
specio<. 

Two important contributions to the flora of Siam were 
puhli.shod labt year. A systematic catalogue, appearing in 
thf Ileiheftc sum Botauischen Centralblatt (vol. xxviii., 
part ii.), deals. with the plants collected by Dr. C. C. 

I lossous in 1906, It amplifies the list communicated by 
the author to the preceding voluiiu; by the incorporation 
of in-w identifications ; among the latter, the family 
Oichiflacoa" attracts attention on account of numerous new 
specius and the large number of species of Dendrobium. 

:\ more comprehensive list is that provided by Mr. W. G. 
Craib, who has worked out the collections of Dr. Kerr 
and ofliccrs of the Siam Forest Service, and has embodied 
his determinations of the dicotyledonous plants in the first 
and last numbers of The Kew Bulletin (1911). This 
eimmeratir)n indicates a preponderance of species in the 
families Leguminosae, Euphorbiaceae, Rubiaccifi, and 
Acanthaceic ; the Cupuliferae consists of twelve species of 
Quercus and four of Castanopsis ; new species are 
abundant. 

The experimental trials of different varieties of sil^ar 
c.ane that have been maintained in the Leeward Islands 
for eleven successive seasons furnish each year new facts 
or premises. The latest report, for 1909-10, bears testi- 
'moit y to the value .in Antigua of the established variety, 
Sealy Seedlii^, and a seedling introduced recently from 
Barbados ; similarly, an older and a new variety, different 
from the two former, have yielded the best returns in St. 
Kitts. It has been recognised that the results of the 
experimental trials must not be too hastily followed up on 
the sugar estat(i» ^ there has certainly been no precipitate 
change in Antigua, Wh^ev'White Transparent still occupies 
two-thirds of the to^’.l^reage.; Tn. St. Kitts, however, a 
seedling introduc.ed.,^'t^lie. earHi^^ has displaced that 

standard variety position. An increase 
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ill tin* amount of root di-^oasc cau's^ (by the fungus 
Marasmius sacchari is noted, for which-fotatidn wjth cotton 
is suggested as a renieiiy. The manuriaJ experftrtents re- 
corded in a scjiarate part are now confined to ratoon cancs ; 
the* new fertilisers, nitrolim and nitrate of linie,' were intro- 
duced for the first time. 

A coj’V of the report for the year 191 1 of the Philo- 
sophical Institute of Canterbury, N.Z., has been received. 
During the year the membership reached its highest for 
many years, and the financial position of the institute is 
very satisfactory. The report points out that the council 
of the institute has considered it a duty constantly to urge 
the importance of preserving the native' fauna and flora 
of .New Zealand, and when it was suggested recently that 
Kapiti Island, one of the Dominion’s sanctuaries, could 
wiih advantage be used as a holiday resort for Wellington, 
n'preseiitations were made to tlie Government as to .the 
retrograde nature of the propoised step, and the c(>uncil 
has had the satisfaction of eliciting from the acting 
Minister of Lands a statement that it is not intended to 
interfere with tlie position of the island as a sanctuary. 
The council has also urged on the Government the 
desirability of using the s.y. Terra Nova in investigating 
the biological and liydrographical problems of the New 
Zealand continentnl shelf. Its rrprcsenlations h;ive ' not 
been accepted, but it is to be hoped that the work which 
has been done by the Terra Nova in the waters immedi- 
ately to the noilh of Nuw Zealand rtiay result in sub- 
stantial additions to scientific, knowledge of the ifiarinc 
fauna of that area, as well as conduce to the safety of 
shipping lM.‘tween Australia and this country. The presi- 
dent of the institute for tlic present year is Dr. L. 
Cockayne, ^and the honorary secretary Dr. C. Coleridge 
Farr. 

riiE summary of the weather for the week ending 
January 20, issued by the Meteorological Office, shows that 
the conditions were generally unsettled throughout the 
period. Heavy falls of rain, sleet* or snow occurred in 
every part of Gre.at Britain. The aggregate rainfall was 
in excess of the average over the entire kingdom, except 
in the north of Scotland and the north of Ireland, tho 
excess being large in most parts of England and in tin* 
west of Scotland. In the northern and Midland counties 
the precipitation was chiefly snow. At Southport the 
depth of ^now on the morning of January 17 was 7 inches, 
whilst a similar quantity was reported next mprning at 
Cirencester, and a depth of 8 inches at Bath. In the 
south and south-east of England the fall of snow was 
very slight. There was a decided rise of temperature 
towards the creise of the week, and the snow rapidly dis- 
appeared. The melted snow, combined with the copious 
rains, occasioned floods in many parts of the country. At 
the end of the week the large European anticyclonic 
system, wliich had extended from Siberia to Norway, and 
at the centre of which the barometer was above' 31 inches, 
had decreased considerably in intensity. For the time the 
threatened cold spell had disappeared, and damp and mild 
weather had again set in. 

In a memorandum dated Simla, December ii, 1911, 
referring to the probable character of the rains from 
December, 1911, to February, 1912, in northern India, 
the officiating director-general of observatories explains (hat 
the falls duri;ig the winter sea.son occur during tiui 
passage of dislurbanees which have been shown to reside 
in thi- upper and niiddle -strata of the atmosphere. When 
the^e deprcssionif r show • themsclvesi tlieir dlfld of travel 
varies considerably from year ta year^/^and .^it is chiefly 
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.'win^ to this fact that the rains at that season art* so 
v.ii iablo a»Kl erratic. The pre^sent kno\vled^«’ of tile upper 
.lir currents is scanty, and it follows that forecasts of the 
\\ Inter rains are considerably more tentative than those 
f(^r the monsoons. On the basis of the history of past 
>».ar> which have shown a j^eneral similarity with 1911 
in respect of motet »roloj^lcal statistics during October and 
Xovr niher, it is estimated that the g(‘ogrnphical . average 
I i iho rains in question is not likely to Im? in dt'fect in 
northern India ; .an excess is probable in the Punjab and 
thi- \\» ^r of the I'nited Provinces, hut there m.ay bo a 

• I' fect in Gujarat and Sind. The .'imount of snowfall in 
rhr west Himalayas may be expoeted to be above the 
I'.ormal. 

Poi'RiNO oil (in troubled waters as a proverb is well 
knowti. 'Thr actual use of oil at sea for prevetitiiig waves 
(roll) breaking is known, but not so universally. Messrs. 
I.overidge, T.td., of 'The Docks, Cardiff, are supplying a 
I iiiiV' iiieiii device for utilising oil economically. This is 
(\ni\t'>'s automatic “wave subduer.” A cylindrical vessel 

• oiii. lining a heavy piston is fixed in the ship near the 
'io\i-, and a little above the wat'T-liiK*. Two n.arrow pipes 
p.iv^ from tile bottom of this through the plating, one on 
■ itlii r side of the stem, .and these pipes are normally closed 
bv taps. Tlie vessel is filled with oil, and the piston is 
raided by .a central screw. It is then re.ady at any moment 
Jo drive the oil through one pipe or both when the proper 
r.ip" are opened. The amount of oil us<‘d per hour appears 
from .a letter by a user to have been in his case about half 
a gallon only. Peing only applied at the how, the oil 
do' - not have time to do much to the waves that bre.ak 
ov.a* the bows, btit, even so, it appears to have a marked 
ftf>et further aft, that is, when meeting .a heavy sen. With 
.1 tiillowing wind,, however, the trail of oil would seem 
tn br- much more efficacious, and the great risk of being 
poojied at such times is no doubt greatly diminished. 

Tiir. lepplication of “flashlight” photogr.aphy to living 
oscopical organisms is discussed by Mr. Walter Bag- 
-riaw in the Journal of the Royal Mirroscopic.al Society 
December, iqii, who points out the adv.antage, especi- 
ally in photographiii,g pond life, of using living instead of 1 
iiounred specimens. Mr. Bagshaw has experimented on ' 
I.ophobus crysinllbius, c.addis flies, water shrimps, &c., 

I hough he has not yet succeeded in photographing darting 
» j- rapidly moving objects. The ‘‘ flashlight ” powders give? 

.1 total exposures of one-thirtieth of .a second, irrespective 
cl th'- quantity used. The best instant for exposure was 

• l- terniined by illuminating tlie object with .a faint side- 
iight and observing it through .a hand mdjgnifying glass, 
■should the method be l»rought into general use, there 1 

ppeais no p-ason why an apparatus should not be con- ' 
-trucifd which would enable the object to be viewed 
:i. rough the microscope and focussecl up to the instant of 
■.pc'^ure, as in the reflex camera. The same* number of 
’ jouriial < ontains two inlep.sting papers dealing with 

f’:,' <q)tii:il resolution of minute structures, one by Mr. 

! . W. Butcher on the structural details of Coscinodisct4S 
■ f b.H'Viplhtlus, the other by Mr. James Strachan cjn the 
-• lit ^ (if Thi'rmohiu do >ncs1 icily an ally of the well-known 
I siici/iarind. 

fuL first n'linber has been rei:cived of the Journal of the 
ation of 'I'eachers of Mathematics for the South- 
e.'i'^tM'n Part of Pngland, which is to he published three 
times a yeai . It contains the presidential addn-ss delivered 
.it the inaugural meeting at Tonbridge on November 24, 

1 .11, by Dr. A, N. Whitehead, F.R.S., on “The Place of 
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Mathematics in a Liberal Kducation.” The new associa- 
tion consists of nearly fifty members, more than half of 
whom are women engaged in school teaching in the 
district in- question, the secretary -being Mr. G. St. L. 
Carson. It is intended to promote common .'iction and" 
unity of purpose among school teachers of .all grades, 
including (hose only engaged in teaching arithmetic. The 
question may he asked, w-hy is it not afliHated to the 
Mathematical As.soci.'ilion ? Mr. Car.son, how'cver, points 
out th.at Engl.'ind is almost alone in preserving an un- 
natural .separation between the professed m:ilhematicl:in 
and the teacher of elementary malhemalic.s, and he hopes 
the associ.'ition ina)' help towards bridging this chasm. 
In Dr. Wliileh»*ad’s address we note several interesting 
suggestions, in particular he emphasises the view- that 
modern education should be based more on a study of 
modern civilis.'ilioti and les.s on that of the civilisation of 
the Greeks and Romans. Tn order to effect this object 
r)r. Whitehead would include in elementary mathematics 
exercises based on the st.'itislics ' of modern commerce and 
politics. If this proposal should do anything to cunvinre 
a future generation that modern politics ought to he 
treated as a science rmd made the subject of qualifying 
tests similar to those required for .admission to li'arned 
professions, a useful piirpo.se would be si.TVed. 

.\((OKi>iNG to a repriiit from the Noveinl)ei- (iqii) 
number of the Proceedings of the American Ac.ademy of 
Arts and .Sciences, Mr. K. L. C'haffei', of the Jefferson 
Phvsical Laboratory of Harvard, has devised a system 
which produces undamped electrical oscillations of 
extremely high fi'f'quenry with greater regularity than any 
of the svstems at present in u.se in wireless telegr;q)hv or 
telephony. In principle, the method stands internu'diate 
betw7‘eii the methods of Poulsen and of WiiMi. .\ direet- 
rurrent generator of 530 volts is connected through variable 
resisfnnres and inductances, and through the primary roil 
of a closely coupled oscillation tr.'insfoniier, to the oscilla- 
tion gap. This consi.sts of tw-o parallel plates of one nr 
two square centimetres area 007 millimetre apart, the' 
aniMle being of ro}>}>er or silver and the kathode of 
aluminium. Both anode and kathode are winter or .air- 
conled, and are surrounded by moist hj'drogen at alino- 
spherie pressure. The primary of the transformer and the 
spark-g;ip are .sliunted hy an air condenser, and .another 
is ])laced in series with the secondary of the transformer. 
Both .admit of variation to secure syntony. A thorough 
examination of the secondary oscillations has been made 
by means of the Braun tube oscillograph . 

So much of the recent work on the properties of 
electrons depends on Stokes’s law of resislame to the 
motion of a sphere in .a viscous fluid, that careful t(?sts of 
the- validity of the law have become essential. According 
to a reprint from vol. xxxvi. of the Annalcti dcr Physikj 
Prof. Ixnud.sfm and Dr. Weber, of the University of Copen- 
hagen, find the law requires modification for small spheres 
moving through a gas, (‘specially if the pressure of the gAs 
is low. Their method depends on the observation of the 
logarithmic decrement of the torsional oscillations of a 
light rod 16 centimetres long with or wdlhout light glass 
spheres of a few millimetres diameter at its ends. The 
oscillating system w'as placed in an enclosure which could 
be evacuated, and observations were taken in air at 
pressures from 0-14 to i million dynes per .squrire centi- 
metre. The resistance to a sphere of radius r moving with 
velocity v through a gas of viscosity ij is equal to 

6 -irrin’li 1 4 - 0 ’ 68 / 4 - 
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whorn I is thn mean free path of the molecules of the gas 
divided by the radius of the sphere. It will be seen that 
the result involves, an exponential term not given by the 
theoretical investigation of Cunningham or the experi- 
mental work of McKeehaii, although the authors show that 
there is some indication of its effect even in the observa- 
tions made by the latter. 

A LKCTUKK, under the auspices of the Graham Lecture 
Fund was delivered on Tuesday, January 16, in the hall 
of the Technical College, Glasgow, by Prof. II. K. .Arm- 
strong, F.R.S. The lecture was arranged by the Royal 
Philosophical Society, and the subject selected was “ Some 
Consequernces of Graham’s Work.” The lecturer was 
dealing with a subject on which he was specially qualified 
»\» speak who'll he described the way in which Graham’s 
work on dilTusion had been devidoped in n^cent years. The 
efiects ])roduced by non-elecirolyles, which are able to 
pnietrate the membranes of living cells, and so to set 
4oin.g important ph>siological processes, are now recog- 
l^^ed as factors of vital importance in the life and devclop- 

Mit of plants :md animals ; it was therefore, a happy 
inspiration on the part of the trustee's of the Graham Fund 
ecure from Prof. Armstrong himself a description of 
ilie experinu'nts which have done so much to bring home 
lo the phvsiolo.gist, ;is well as to the chemist, the import.ant 
resuhs which have followed upon the pioneer work of 

nbam. 

An interesring study of tlu' localisation and function of 
])oiassium in plants, by Or. Th, Wex vers. is I'ontained in 
the l\i:cucil dvs I'favaitx bolauiiiiirs Nccrlandais (vol. viii., 
p. use being made of Maeallum’s v('ry delicate micro- 
.1. ...a al test, based on the precipitation of potassium 
ab.'di nitrile and sub.se<iuent conversion of this into black 
cobMli sulfdiide by treatment with anuiioniuin sulphide. In 
.1 v< ry l.uge number of plant tissues tested, potassium was 
lonnd always to be present, Scivc in the? Cyanophyceai. In 
.dl cases th(^ cell nucleus, however, contained no trace of 
rlcineiil, even in cases when the cytoplasm contained 
ibis elriiient in abundance. Special experiments showed 
I hat this result was due neither to potash salts diffusing 
i»nl (d ihe nucleus under the treatment, nor to inability of 
the reagent to penetrate therein. The larger portion of 
ihe poiassiuni is contained in the vacuoles of the cells, the 
clii oiii.'ilophores being free from it ; chlorophyll also* con- 
lains no potassium. In all cases tested tlu^ pot.assium was 
pi'C'-eiu in a form soluble in water, and can be extracted 
praiiic.dlv completely from the* cell by water or 50 per 
cent, alcohol, but it seems to ho insohd.)le in ether. In 
phanerogamous plants thi? potassium is most abundant in 
the parenchyma, especially in the growing points and re- 
serve organs. In the secondaty tissues potassium pre- 
dominates in the living elements of the wood and bark, 
espe cially in the cambium and medullary rays ; the latter 
seem to act as potash reserves for the growth of new 
. shoots. In discussing the physiological signilicance of 
potassium in the plant, it is considered that this element 
plrtj/i> little or no part in carbon assimilation, but probably 
is concerned more in building up protoplasm at growing 
points. In the leaf it probably functions in synthesis and 
degradation t)f the protein. 

.Messrs. Withbruy and Co. ani about to publish ” The 
Game-birds of South Africa.” The book is by Major 
Hoyd Ilorsbrugh, and will be illustrated by nearly seventy 
coloured plates reproduced . ill facsimile from the drawings 
ol Sergeant C. G. Davies.. The work will be in small 
quarto, and will be iMUed in four quarterly parts. 
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OUR ASTRONOMICAL COLUMN. 

Sciiaumassk’.s Comet, 1911/1. — In the Compies rfindus 
for January 8 (No. 2) AI. G. Fayet announces his tentative 
conclusion that the comet discovered by M. Schaumasse 
at Nice on November 30, 1911, is a periodic comet with 
a period of about seven years. A parabolic orbit first 
calculated shfxwed such digressions from the observed 
places that an elliptic orbit was tried which gave satis- 
factory O-C' differrnci’s for intx-rmediate positions, ^'he 
prrliminary elements, determined from positions observed 
;it Nice on December 1, n, 16, and 21, 1911, are as 
follows : — 

T -1911 November i2’244oM.T. Paris. 

= 136“ 33' 37" 

= 93" M' 32'}- 191 1*0 

z ^ if 40' 46") 
log 1/ =0*084487 
<• -0*675480 
M -489-938'' 

The data are, of course, too meagre for any certainty 
to be claimed fi»r these elements, but it is worthy of notic 
that on December 28 the departure of the observed pi, ace 
fruni M. Fayr?t’s ellipse was only 15". 

The DisTKiauTiox of Brioiunkss in the Tail of 
Halley’s Comet. — Some important results concerning the 
nature t»f the ]>:irticles in the t.ail of ll.'illey’s comet, and 
of lhi‘ir illumination, are obtained by Drs. Scliwarzschild 
and Kron in a paper of which a translation is printed in 
No. 5, vol. xxxiv., of The Astrophysiral Journal. The 
material for the discussion was provided by plates secured 
by tin* I'otsdam Obseivatory expedition to TeiierilTe to 
oi>serve the comet. 

I'he photographs were .secured in pairs, and photometric 
* standards for comparing the density of the image 
produc'd simultaneously ; the photographs show that the 
apparent intensity of th(^ tail diminishes continuously from 
the head outward. 'I'his diminution might be produced by 
j two causes, first the decrease in density of the tail matter, 

I secondly by a decrease in the actual luminosity of the 
individual particles; decrease in density would be pro- 
duced by iiienase in cross-section of the tail as units 
further from the head were t'onsltlcred, and by the greater 
velocity of the particles through each section produced by 
thi* solar acceleration. 

Ihe density effect was vf'iv carefully calculated by the 
authors, and, to their surprise, was found to account, in 
ill** most part, for the dccrcast' of brightness. It should 
1)»* I'cnienilx'red, how^ever, that sf*vrr.'il unknown quantities 
enter into the conditions discussrd. ’I'his result, if legiti- 
mate, can be explained by assuming that tlie light of a 
comet’s tail is a kind of fluoresceiu or n'.sonant radia- 
tion excised by the solar radiation. On this basis they 
calculate the amount of matter pa.ssing through a unit 
section, and also the density, and find that, exposed for a 
whole day to the conditions obl.'iining at the time of its 
passage through the tail, the earth would not collect more 
than 250,000 kilograms of cometary matter, a relatively 
insignificant amount. 

Observ.'VTions of Planets. — In No. 454S of the Astro- 
noinischc Nachrichten is published a telegram, received 
from Prof. Lowell on January 12, announcing that since 
tln' last prc.sentation the canal Titan on Mars has doubled. 

M. Jarry-Desloges reports that tin; south polar cap re- 
appc.ared, as tw’o distinct masses, on January 3, and that 
the abnorm.'il white streak at the north pole going south 
between Propontis and Palus M.-eoris, had completely dis- 
appeared on that date. 

'fhe latter also states that on December 29, iqii, at 
2311. 30m., the south polar regions of Saturn were covered 
by a wrll-dclined dark area having an equally well-defined 
greyish area at its jenlre ; taking th(! equatorial diameter 
of the planet as unity, the re.spcctive diameters of these 
patches were 0-31 and o-ii. At 23!!. 15111. the same even- 
ing the eastern anterior portion of the rings appeared very 
notably darkened, but the phenomenon did not endure 
more than twenty-four hours. The farther eastern section 
of the exterior ring, as compared with the Cassini division, 
was al.so darkened. .At this time the infter transp;irent 
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: was rathf=T ditVu'ult, but on Deceinbci' 30 it was easily 

and its granular structure detected. 

rm: “ Annuairp. ** op the Bureau des Longitudes, 
u)i2. — This year’s issue of the “ Annuaire ** contains the 
usual astronomical information, cphenierides, and tables, 
and deals >\nth chemistry and physics similarly. It also 
contains the complete list of minor planets, for 714 of 
which it gives the orbital elements. Among the “ notes ** 
there appear an interesting resumt^ of solar physics by M. 
1 )'‘'^Iandres, a long discussion on the various calendars, an 
ariicle by M. Bigourdan on seismology, a brief description 
ol the physical constitution of the moon by M. Puiseux, 
and a discussion of the mean temperature in various parts 
of France by M. Bigourdan. All the times in this 
■* .\nniiaire ” are given in accordance with the new law 
of March last. Tlie price of the ‘‘ Annuaire ” is 1.50 
francs net. 


THE RAD/AL VRLOCmES AND SPECTRAL 
rVPES OE STARS. 


\ I/ITIOUGH the determination of radial velocities is, 
* as a practical proj)osition, a development of com- 
paratively recent Nears, the data already secured the 
...•Vfial observatories doing line-of-sight work promises 
u» be of inestimable value in the study of cosmological 
pioblvins. It is no longer merely a question t)f 
“ approach ” or “ recede ” — a far greater vista has been 
opened up .as tlie work has proceeded. Combined with the 
lesearches of Kapreyn. Fddington, l)ys()n, and others on 
the streaming tendencies disclosed by the discussion of 
“ proper motions,” it promises a rich mine of as yet un- 
di'>clo!s<'d facts concerning the evolution of enormous 
sidereal systems. 

A glance through Ih-uf. Campbell’s sinond catalogue of 
sfX'ctro.sropic binaries * tells of much work already accom- 
plished, and the discussion discloses how much there is 
-Still to be done. 

One outstanding result of this discussion of more than 
.a>o binary systems, so f.ir as it .applied to the comparative 
tew for which the period> of revolution and other orbital 
elements have been tlererrnined, was the fact that the 
motions of tin.? .stars are intimately related to the spectral 
c> pcs which may be taken ais indices of stellar ages. 
Briefly, it .appears that the older a binary system becomes 
the greater becomes the eccentricity of the orbit and the 
!t)nger grows the period of revolution. 

The exi.stence of the relation betwef*n radial velocities 
and stellar types was also brought out in a later paper * 
dealing with some peculiarities in the motions of the stars, 
where the following table was given, the spectral types 
oeing given under the Harvard designations : — 


Spectral type.<« 
O and B 
A 

y 

G and K 

M 


No. of stars 
... I4I ... 

... 133 ... 

... 159 ... 

... 529 ... 

... 72 ... 


Averaj^c radial velocities 
... S’g9 kin. 


... 9*94 „ 

... 13 90 >1 
... 15 *5 M 
... i 6*55 „ 


In the general discussion it was found that the B-type 
(“helium”) st«ars called for special treatment, and Prof. 
Campbell discussed the motions of the brighter stars of 
this type in a further paper.* 

The main conclusion to which we wish to direct atten- 
tion liej.j is that ” An error, of ob.scure source, causes the 
radial velocities of CIa.4S B stars to be observed too great 
b\ a quantity, K, amounting to several kilometres. For 
s of Cla^-. B-Bj the value of this error is approxi- 
if fif^dy K - -f4-7 km. per second. The value obtained for 
Clasr» B-H., stars is +4.1 km. It is therefore prob.abic 
that K is less than +4 kni. for stars of Class Bj-B,.” 

J )ie result was based on the consideration of 225 Cla.ss 
B stars, K hf ir.g an as<«!!r.ed, unavoidable, but systematic 
inlu'rei’t to the observed velocities, and disclosed in 
calf.ulatmg^ from th.ise the velocity of the solar system in 
space. 'I his sy.stemailc difference, peculiar to the B-type 
Stars, has led to "some very interesting and important 

^ T.icU Obitervatory Bulletins, No. f 8 t. i! /61W., No. 796 . « /&/(/., No. 195 . 
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suggestions as^ to the characteristics of the stars them- 
selves Prof. Campbell makes several tentative sugge.stions 
as to its source. Of these, we would direct atlention to 
that in which it is suggested that in these stars the 
absorption takes place in the lower layers of the atmo- 
spheres, and therefort' under greater pressure, thus modify- 
ing the effective wavc-lt.*nglli and producing the error when 
the measures of wave-lengtii are compared with terrestrial 
standards. Another suggestion points out that the helium 
lines frequently used in the measures are double, with 
the red component, in th<‘ laboratory, much the fainter. 
If the conditions in the star increase the relative intensity 
of these red components, the wave-length of the centre of 
gravity of the whole line would be shifted, and the observer! 
difference be thus produced. * 

A most interesting contribution to the discussion of thr' 
motions of this type of star is published by Dr. Luden- 
dorff'* in the form of .some remarks on the classificafion 
of helium stars. lie takes from Campbell’s li.st of 224^ 
stars ail those which have an absolute radial velocity, 

' So km., and shows that there is a distinct differentia- 
tijMi of their velocities if they arc arranged according to 
Lot kyer’s classilication * of the helium stars. 

As is generally known, this chassilication i?. unique m 
that it aims at arranging the classes of stars in .an evolu- 
ti(»nal order, difference in the chemical characleristics. 
.'leetiinpanying differences in age and temperature, being 
Iho criterion. It also essentially takes into aeeoiint tie- 
idi-a that stars probably increase before di-cia-asing in 
n-iiiperaturr, and on thrse Tmes arranges the lieliinn star.s 
at lb* top of the temperature curve thus : - 


Cnicmii 


r.'iuriii 

(Riuelian) 



Alnitainian 

Arsoiiian 


In the T.ockyer classificcation the Uigelian class is not 
given as essentially a lielium class, although ht liurn is 
mentioned as one of the prominent elements; for this latter 
reason Dr. Ludendorff includes it in his discussion. 

t)f the sixty-three stars sf‘lectrd from (Campbell’s lisi, 
he lind.s eighteen classified in the South Kensington eat.a- 
l<»guo, and tabulates them as follows, the velocities being 
given in round numbers - 


Ascciuiing branch of'L’tirve 


.Star 


i Persei 
»f Orionis 
t'anis Maj. 
o- 

■<1 

S Crucis 
X ('entawi i 
I.upi 
V Scorpii 
67 Ophiuchi 


I ype 

Crucian 

I'aurian 

Crucian 

Kigclian 


l)(:.scendii)j4 br.'tiii li of (^nr\e 


Star 


km. 

H- 9 

- 1. 4 

T- 10 

+ 25 
+ 17 
-i-13 

t ia 10 Andromedas 
21 || 

+ ro 1} 


IT Andromecla:| 

V ,1 

19 Tauri 
y Corvi 
t Aqiiila: 

e Dclphini 


Type 


i 

Alj^oltan -f- S 

Acheriiiuti - ^4 
Al^olian j - iri 
.» ' 

Achernian -74 

11 , - T'J 

Alf{olian ^ lu 
Acheinian j -10 


From this table evolve.s the striking fact that, "without 
e.xception, those stars placed by Lockyer on the ascending 
arm of the tempf?rature curve all have a- velocities, pnd, 
with one exception, those on the descending side have 
— absolute radial velocities. It would appear extremely 
unlikely that this remarkable division is due to chance ; 
but Dr. Ludendorff seeks further evidence by taking from 
(Jampbell’s catalogue all (.seventy-one) those stars classified 
at South Kensington as helium stars— including the 
Rigelian class — and arranges them as follows, giving the 
mean absolute radial velocities V,* of each class : — 

* Astrononn'sche Nnfhrichteti^ No. 4547, vOl. cxc., p. 7Q?. 

( atalogue of 470 of the Brighter Stare Cla.ssified according to their 
Chemifilry. 
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a. Ascendijiff arm' of Lockyer's curve. 

1. Rij^clian stars V/=^+2*3km. 3 stars 

2. Taurian ,, = +8*8 ,, 4 ,, 

3. Crucian ,, -^-1-37 „ 38 „ 

/ 3 . Maximum of Lockyer*s curve. 

1. Alnitamian stars V./'— -0*4 km. 5 stars 

2. Argonian ,, — o „ 

7. Descending arm of Lockyer*s curve. 

Achcriiian stars Vy^“5'4km. ii stars 

ifAIgglian „ =-37 10 

('Grouping thoni further, and taking general means for 
each of the groups a, i 3 , and 7, we get : — 

o. V .,‘* 4 4' I km. 45 stars mean error+l'O^ km. 

0 . V/- -0-4 „ 5 „ „ ±1-29 „ 

y. V3"=-4-6 „ 21 „ ±172 ,, 

obvious that the )8 group is so small, and its moan 
so much greater than the mean value of the vcloci- 
lies, that it is negligible, and Dr. T.udendorff eodsiders 
only the o and 7 groups ; the dilference between these is 
+ .S 7 km., with a mean error of ±2-0 km. 

further analysis shows that, of the forty-five stars in 
group a, thirty-one have VC positive, with a mu.\imum of 
+ 25 km., and fourteiMi in'gative, with a maximum 
negative valin? —7 km., while the moan of the + values 
i', 4-7-2, and that of the negative values -- ^-S. 

Analysing similarly the 7 group, the mean —V, is 
S.8 km., ;ind the mean 4-V„ is 4-3-9 km., so there ran 
if'inain no reasonable doul)t as to the reality of the con- 
lu'ctitm between 4- values and “ ascending ” stars and 
- valiK’s and “ descending *' stars. 

'1 .iking these same seventy-one stars and arranging 
them under the Harvard equivalents of the Lorkyer 
rather a hazardous proceeding on account of the 
cal dinVrences of the two classiticalions with their 
insf-quent overlappings; but Ur. lAidendoilf has done it 
•vstrmatically, and linds that the mean velocity difference 
between th(? analogues of the a and 7 groups emplo)a*d 
abov«‘ is -l*3-() kin., with a probable error of ±2-41 km. 
It is evident that the .systematic difference so obvious in 
I lie [irevious tablos. is somewhat obscured, and it becomes 
moif so when the whole of Campbell’s 224 stars .arc 
;irr;nig(‘d inuler the Harvard equivalents of the Lockyer 
Ur. CudendorfT therefore concludes the com- 
parisons with the statement that when one arranges the 
lieliimi .stars of Carnpbeirs catalogue unckr the Cockyer 
rl.assillration, there appears in the mean values of the 
absolute radial velocities of the several classes a distinct 
-systematic difference. When one .arranges the .st;irs under 
tile Harvard, or the Mi.ss Afanry, classifications, this 
i-matic difference is not so clear as under the Lock3*pf 
arrangement. 

Arising out of the que.stion as to the reality of the 
observed difference, .several suggestions as to its origin are 
made. Ihe question of system.atic error in the actual 
measuring is dismi.ssed, and the evidence of streaming, 
disclos(‘d by arranging the. stars in four R.A. groups, is 
very small. 

Ur. LurlendorlT concludes with the suggestion that the 
wave-lcngth.s in the spectra of helium stars vary with the 
condition of the star, and that this variation of condition 
may also bo a function of Lockyer’s arrangement of the 
stjpilar classes. Further, he makes the important siigge.s- 
lior? that, as the I.fOckyer classification discloses this 
systematic difference, while the Harvard classifications 
do not .show it so clearly, in the future discussion of 
a definite clasi^cation of the stars the classification which 
discloses this aiflfercnce, possibly dependent upon spectral 
volution, should receive most careful consideration. The 
•dements of the jwectral change, as shown in this dis- 
eu.ssion ‘of the helium stars, are already incorporated ::: 
the classificcation, which jby , further natural development, 
and maybe slight moj^iffcation^,,. ,may be made still more 
to portray the deyclt^^^dt. star as it grows older. 

\ - William E. Rolston. 
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‘ EDUCATIONAL CONFKREmUS 

I CONSIDERED IN RELATION TO SCIENCE IN 
I PUBLIC SCHOOLS.' 

n. 

I Laboratory Work in Schools and in E.\aiuina!tions. 

! T N our previous article we gave an account of those dis- 
. ^ cussions at the annual meeting of the Public School 
I Science Masters’ Association which dealt with the sequence 
I of studies. The remaining discussions were concerin'd 
I with llic position of qualitative analysis and the ndatiofi 
between laboratory work in .schools and the practical 
examinations of public examining bodir.s. Ur. E. Jk 
Liidl;im (Clifton) found the position of the teacher diflicult, 
.as he thought that modern methods were better than those 
ill which qualitative analysis had figured so largely, but 
was obliged by the scholarship exaiiiiiiaiions and those for 
' the higher certificate to retain too much of the older 
i nu.-iliods. At the same time, he found that boys wen; 

■ stimulated by e.xercises in the identification of substances, 
a process which enlarged a boy’s chemical experience and 
gave scope to his individuality. He therefore advocated a 
study of “ comparative chemi.stry,” with early attention t* 
etals and the periodic classification ; in connection there- 
with, the boys should work out their own methods ol 
idr-ntification. From the discus.sion on examination^, 
opened by Mr. Cl. F. Uanicll, it appeared that there was 
I a desire for more alternative questions, i.c. nifire options, 

I in the practical tests, and Mr. H. Richardson suggested a 
I number of u.seful variants from the ordinary type of. ques- 
I tion. In practical chemistry, the use of the blow-pipe and 
; some work with unknown substa||pes should be retained ; 

I but there had been too much refinement of analytkal work, 

! both qualitative and volumetric. Problems, accompanied, 
by fairly full working instructions, would bring thr 
examination work more into line with the work in tlw 
school laboratory. I'lie opener, and several subsequent 
speakers, advocated closer relations between teachej-.s and’ 
examiners, and agreed that it was important that the 
examiner should be present during the laboratory 
examination. 

M athrmalical Tea c h i ng. 

It is usually unprofitable to deal with papers on mathe- 
matical .subjects by means of short abstracts. We there- 
fore give the programme of the meeting of the Mathe- 
matical Association, and at tempi to review the preseni 
position in the light of the discussions. 

The president’s address, by Prof. E. W. Hobson, 
appeared in NATUKt! of January 18. Mr. C. Clodfrey gav< 
some account of the work of the International Commission 
on Mathematical Teaching. Mr. < 1 . St. L. Carson read a 
paper on .some unrcalisetl possibilities in mathematical 
education, and there was a discussion on the introduction 
of the calculus, in which Mr. C. V. Durell, Mr. A. W. 
Siddons, Dr. T. P. Nunn, and others took part. 

Broadly stated, the papers thp?w light upon (1) tin 
deiTiocratisation of mathematics ; (2) the relation between 
the instrumental .and the philosophical elements in mathe- 
matical teaching. Prof. Hobson’s address makes char 
what wc wish to convey by (i), and wo observed that me 
idea influenced most of the speakers. Prof. Perry and the 
Board of Education use the term “ practical mathematics ” 
in the .sense of vocational mathematics, and Prof. Hobson 
had apparently the .same idea in his references to “ prac- 
tic.al life.” Where the president spoke of the ‘^practical 
side ” b^ng overdeveloped he had in view labor.ator> 
exercises. By “ instrumental ” mathematics we mean the 
method of teaching which ii.ses the utilitarian motive in 
order to lead the pupil to mathematical concepts. We put 
it that Prof. Hobson recogni.ses the deniocratisation of 
mathematics as a welcome fact, believes that this justifies 
some, but not exclusive, use of the instrumental method, 
and lays stress on the necessity for combining with the 
latter considerable philosophical and deductive training. 
Mr. Godfrey told us that Italy had, more than any other 
country, continued to demand a philosophical treatment of 
I geometry from young beginners, employing methods more 
rigorous than those of Euclid. Germany, pn the other 
hand, had gone farther than any ofher nation in develop- 
1 Coniinii-^d from p.- ^94. ' ' 



426 


NATURE 


the inslriimental asprol. The Italians did not seem 
to be satisfied with ihoir own results. The discussion on 
th(‘ caleuliis showed methods whicli had been successful 
in introducing this subject into schools (of. .Sir Joseph 
Thomson s laudatory rf'marks). I'he requirements of the 
physir.isi and engineer had bee>i in view from beginning 
to t'lul, but attention had been paid to the concepts of 
limits, dilTerential cootficient, differential equation. In 
fact, mathematical mast»‘rs in the larger schools were pre- 
pared to follow Trof. IVrry in many of his reforms and 
extensions of their curricula, but part company wdth him 
when he asks them to eliminate philosophical considera- 
tions. as unsuited to boys. Mr. Carson went a stage 
further. lie advt>cated a more philosophical treatment 
from the beginning of arithmetic, geometry, and algebra, 
in the order named, and would introduce pure mathe- 
matics — in the sense in which nertr.ind Russell uses the 
t< riii--lo the older pupils, 'fliis ho did because he believed 
th.'it the modern theories of pure mathematics were destined 
to illumine our understanding of psychology, history, 
sociology, and economics, just as the older mathematics 
had thrown light on electricity, heat, light, and other 
physical sciences. lie would teach mathematical philo- 
sophy as instrumental to human thought and social 
development, in that it shows the true relation between 
thought and experience. 

Pro^YVSSi of ihc Societies. 

At the business meeting it was reported that nearly all 
public schools are represented in the Science Masters* 
Association. The committee had been invited to assist the 
Army Council in connection with science examinations, and 
their advice had been utilised. The Oxford and Cambridge 
Joint Board had agreed to the request of the committee 
for extended time for practical chemistry, 'fhe General 
Medical (Jouncil had altcrrrd their regulations so as to 
admit a public school, und«r certain conditions, to 
“ recognition as an institution where medical study may 
be begun.” 

The. Mathematical .\ssociation has grown during the 
year, and now has <175 members and 200 associates, the 
increase of hrancli activity being worthy of remark. The 
Mathematical Gazette has beon (Milarged and made more 
useful to teacher.s, and the library is being made more 
accc.ssiblc to mr*mbers. 

Exhibition of Apfniraliis^. 

There was a larg*" and instructive display of apparatus 
in the commoji rooms (d the Loiulon Day Training College, 
ol which we are only ahli? to giv(! a few instancies. Mr. 
D. Berridge provided a cheap, serviceabh? optical bench 
with vertical adjustments to the stands, while another felt 
want is supplied liV the very handy electrolytic cell of the 
Rev. \V. Burton. Mr. G. 11 . Martin ’.s model volcanoes 
will be widely copied, and bis dissociation model would 
1)1' a useful adjunct to the college lecture-room. A carbon 
rheostat made by the Loretto boys appeared to be a service- 
able instrument. We should like to see more evidence of 
boys’ ingenuity and handicraft; its rarity suggests a weak 
point in the teaching, which it is quite possible is more 
apparent than real. A simple method of finding the 
surface-tension of a soap-film, shown by the Rev. S. A. 
McDowall, gave promi.sc of consider.able accuracy. Among 
I he exhibits of business firms we noted more improvements 
and additions to apparatus of established repute than 
alisolute novelties. Useful instruments for electrical and 
magnetic instruments, strong but cheap, were shown by 
fb-ilTin and Sons, Philip Harris and Co., Becker and Co., 
Ganibrell Bros., anil others. Wo noticed a very good 

wireless *’ set by Becker at ten guineas. Nalder Bros, 
have iirqjrovHd that originally excellent instrument the 
/ yrton-M.ather universal shunt. Watson and Sons had .a 
)d display of mirroscopes, and their ” H ” stand offers 
■ nces, rornliined with precision, than we have 
found in an exten-ive. experiencii of Continental instru- 
inerus. 'I lu- laboratory fittings by Baird and Tatlock, the 
stills and ovens by Brown and Son, the lanterns by 
Rfynolds and Branson, an* well known, and arc being 
constantly jmf)roved. Some gas-gener.ators shown by 
Townson and Mercer are well .suited to school use, and the 
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foot-bellows, without rubber^ supplied by Gallcnkamp and 
Co. will appeal lo many. The requirements for labora- 
tory mathematics are admirably met by G. Cussons, Ltd., 
and \vc believe that the school apparatus of the future will 
follow the lead given by this firm in making use of sets 
of apparatus with interchangeable parts attached to truly- 
made substantial standards. They show a hand-microtome 
which is really efficient and easy to use. As many science 
masters work in remote districts, they took the opportunity 
to inspect the well-cliosen books exhibited by Messrs. 
Arnold, Bell, Cambridge University Press, Macmillan, 
.Melhuen, Oxford University Press, and University Tutorial 
Press. ' * G. V . Daniki.l. 


BIRD-NOTES. 

TN the second part of vol. ix. of the Transactions of the 
Norfolk and Norwich N:ituralists* Society, Mr. J. H. 
Gurney records what is known with regard to the history 
of the .stulTed .specimen and egg of the great auk in the 
Norwich Museum. The egg, wliich is noteworthy on 
account of the well-preserved colouring of the markings, 
was presented to the museum in 1910 by Mr. James Reeve 
on his retirement from the cmatorship. It was bought by 
Mr. Reeve from Mr. J. If. Walter, by whose father it was 
purchased about 1850 from Dr. Pitman. Beyond this its 
history cannot be definitely traced, although the suggestion 
h;is been made that it originally came from the Hamburg 
doaltT J. G. Brandt, 'i'luj slulTed bird was presented to the 
musfum ill 1873 by Mrs. L. P. Clarke, daught(*r of Mr. 
Kdward Lombi*, of Melton, near Norwich, lo whom it 
previously bclnngfid. Mr. Lonibe bought it from Benjamin 
Leailbeator, the taxidermist, of Brewer Street, (iolden 
Square, W*.C., some time previous to 1822 ; but here its 
history (;nds. In spite of having probably been stulTed 
about .seventy years ago, the plumage is still in line 
condition. 

In The Emu for October, 1911, the well-known ornith- 
ologist Mr. Sergius A. Buturlin gives a list of species of 
Au.siralian birds which visit Siberia. The list includes no 
fewrr than forty-eight species, of which, however, three 
an* only oceasiunal .straggli'rs to the Far North. Of these 
soinr ten or eleven breed not only in Siberia, but likewise, 
although perhaps in slightly dilTcrent forms, in Australia. 

The Transactions of the Edinburgh Field Naturalists’ 
and Microscopical Society for 1910-11 (vol. vi., part iv.) 
contains a paper on bird-migration in the Solway district, 
communicated by the late Mr. Robert Service six months 
before his deatli. In one passage the .author emphasised 
the f.'ict that every Britisli bird, except the grouse and 
p»_*rh.aps one other species, is, to some extent at any rate, 
mig'-atory. “ All the individuals of such a specii^s as, for 
example, the robin, shift their quarters a few degiees norlli 
or south at the migration seasons. It will thus happen 
that at the northernmost limit of the distribution of such .a 
spen’i's no birds of that species will be found in winter, 
while similarly, at the .southern limits of its r.ange, no 
birds of the species will be found in winter.” 

Later, the opinion is expressed, on several grounds, 
that the returns from lighthouses relating to bird-migra- 
tions are based on misleading data, as birds are never low 
enough to strike the stations except when the weather is 
very dark or thick, or when they are driven down by 
strong gales. 

'rile feature of the December (1911) number of Witherby’s 
British Birds is formed by three suf)erb photogr.aphs of the 
black-throated diver, taken by Mr. O. G. Pike in the Outer 
Hebrides. The photographs were taken from a stone hut, 
built, with special precautions, near the nest. The biii^ 
before me,” writes the artist, ” was absolutely unconscious 
of any danger, and it was really beautiful to watch her 
as she settled down upon her two eggs. At first she could 
not get comfortable, and I exposed a goodji^many pl.'Ues, 
but when she eventually settled it seemed impossible to 
move her.” 

The damage inflicted on trees and timber by woodpeckers 
forms the subject of Bulletin No. 39 of the Biological 
Division of thi* U..S. Department of Agriculture. From an 
economic point of view the author, Mr. W. L. McAtee, 
divides the group into true woodpeckers, which arc mainly 
beneficial, and sap-suckers, which are very * injurious. 
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Although some of' the former do considerable damage to 
trees, and even to telegraph poles, they more than com- 
pensate these injuries by the destruction of insects, some 
of which belong to species eaten by no other birds. For 
the typical sap-suckers little or no defence is possible, as 
they feed largely on the juices and tissues of trees, and do 
not prey upon any specially harmful insects. In extracting 
the growing, or cambium, layer beneath the bark they 
fnjquently so damage? the trees that they are weakened and 
crippled, or even killed, while the timber is in many cases 
rendered more or less useless. Two species of sap-sucker 
{Sphyrapicus varitis and 5 . ruber) are so mischievous that 
their destruction is considered justifiable. It is added, how- 
• ■v<.*r, that “ as there are twenty species of woodpeckers in 
the Urflted States, and only two of them are und<*r indict- 
ment, gr(‘at care should be exercised to distinguish the 
real offend(*rs. When it is necessary to destroy sap- 
suckers, poison should be used, because of the small risk 
t(i other birds.” 

The “ casual list ” of British birds has been further 
augmented by the capture on October 30, igii, at Fair 
Isle, of a male of the pine-bunting iEwberisa Icucocephala). 
Mr. Kagle ('larke, who records the occurrence in the 
January numl)er of The Scottish Naturalist, states that at 
the time of capture the characteristic chestnut of the head, 
neck, and tliroat was obscured by white tips to the 
features, which are worn olT during winter. The colouring 
of the remainder of the upper parts is very similar to that 
of the yellow-hammer. The species is a native of .Siberia, 
from the Ural to Amurland, but it winters in northern 
China, Mongolia, Turkestan, and the Himalaya, straggling 
to Turkey, Austria, Italy, and the south of France. 

In the same communication Mr. Clarkt? records a 
sprosscT, or thrush-nightingale {Tjisiinia, or Daulias 
luscinia) at Fair Isle in th<* spring of igii. The species 
ranges from Denmark to S.W. Siberia, visiting K. Africa 
in winter. The upper parts are darker and more olive 
than in the nightingale, the tail is dark brown with only 
a tinge of rufous, and the hjathers of the breast are darker, 
with a spotted appearance. The only other British occur- 
rence was at Smeath, Kent, in October, 1904, but this has 
been regarded as doubtful. 

Mr. Clarke likewise records Baird’s sandpiper (Trinfia 
hairdi), of which two previous British occurrences are 
known, at St. Kilda on September 28, igii ; while in a 
separate note in the same issue the woodchat-shrike is also 
added fuv the first time to the Scottish list. 

Nor does this exhaust the talc of rare stragglers to 
Great Britain, for in the January number of Witherby’s 
British Birds are recorded, for the first time, two examples 
of the American peregrine {Falco pcrrf*riuus anatum), the 
one taken in Leicestershire on June 14, iSgi, and the 
other in l^incfilnshire on September ?S, loio. They are the 
first British records for this race, which is characterised by 
its large, size and dark plumage. 

To the Journal of the South African Ornithologists’ 
Union for December, igii, Mr. Alwin Haagner contributes 
a se cond note? on the presence of a deciduous hook at the 
e.xtrcinity of (;ach half of the beak in nestling honey- 
guides. The occurrence of these curious hooks in a second 
specimen, and that belonging to a different species, renders 
it certain that the first example was not a “ sport.” 

To the January numbiT of The Zoolof^Ut Messrs. F. J. 
Stubbs and A. J. Rowe contribute an article entitled ” The 
Prehistoric Origin of the Common Fowl ” — certainly a 
somewhat curious designation for a communication of 
w’hich the pith is based on historical data. In place of 
the domesticated fowl having been evolved from the wild 
G alius bankiva in or near India, and reaching Furopc by q 
v'^y of Persia, whence it was carried first to Athens and 
then to Rome, the authors cite pictorial and other evidence 
to show that the bird was known to the Mesopotamians 
and Egyptians so early ns about 4600 n.c., and from this 
and other evidence they arrive at the conclusion that its 
original home was probably in Central Asia. Finally, they 
state that ” the evidence appears to indicate that the bird 
[».c. the wild Gallus bankiva] was introduced to India by 
invaders — a race known as Dravidians — from the north- 
west at an unknown date^ ,and that the .species is now 
feral there.” Such a suggestion is altogether unreasonable. 

It may be added that" when alluding to the sheep of ancient 
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Eflypt. the authors make no reference . to the work of 
Messrs. Lortet and Guillard on the mummified fauna of 
that country published in the Archives of the Lyons 
Museum. 

Dr. Van Oort has favoured us with a reprint of an 
article from vol. xxxiv. of Notes from the Leyden 
Museum on bird-marking in the Nethf‘rlands, whtt^h was 
commenced in the* s])ring of 1911. It is believed that 
1105 birds, representing thirty-one species, w'cre ringed 
during the year, out of which twenty-two had been re- 
covered at the beginning of November last. 

In The Victorian Naturalist of December, 1911, Mr. 
E. B. Nicholls records the marvellous mimicking power of 
the lyre-bird, as heard in the Bass Valley. 'J'he sounds 
imitated comprised the cry of the koala, or native bear, 
th(? notes or calls of seventeen different species of birds 
(including the alarm notes and whirring of the wings of 
a flock of startled parraquels), the creaking of the boughs 
of trees in the wind, and the ” puffing ” of locomotive 
engines. 

R. L. 

77 //t INSTITUTE OF METALS. 

''IIE annual meeting was held in London on January 16 
and 17. Owing to sudden illness, the president- 
designate, Prof. W. Gowland, F.R.S., could not attend, 
and his address on ” Copper and its Alloys in Early 
Times ” (of which W(? hope to give an account later) 
was read by the secretary, Mr. O. Shaw Scott. Sir ?Ienry 
J. Or.'un, K.C.B., Enginccr-in-Chief to the Royal Navy, 
occupied the chair. 

Among ih(; papers read the following may be men- 
tioned • 

Mr. G. D. Bengough, in a ])aper on a .study of the 
properties of alloys at high temperatures, d(?scribed a scries 
of tensile test.s on seh.rtod mc'tals aiul alloys. The tests 
wen; carried out at temperatures varying from the ordinary 
tempr-rature to the neighbourhood of the melting points 
of the materials u.sed. Un(;xpected results have been 
obtained. The curves showing the variation of mechanical 
properties with temperature show certain ‘‘ mc'chanical 
critical points ” in the neighbourhood of which tfie din'C- 
tion of the curves alters rapidly, and this phenomenon 
occurs even in the case of comnK'rcially pure metals, such 
as copper and aluminium. 

In a pap(;r by Mr. R. 11 . Greaves on the influence of 
oxygen on copper containing arsenic or antimony, experi- 
ments were described which were made to determine the 
influence of oxyg»'n on certain mechanical and physical 
])roperties of copper containing either arsenic or antimony 
in quantities up to 0-5 per cent. With increasing arsenic 
the metal ina}' take up more and more oxygen without 
suffering deterioration in its capacity for rolling. 'I'lic 
action of oxygen on copper containing antimony is similar. 
'Fho ductility was similarly affected by oxygi'ii. Increase 
in oxygen from 01 5 to 0-4 per cent, causes a rapid 
diminution in elongation. Oxygen has lillle effect on the 
hardness until a limit is passed; above this the hardness 
iiicrease.s rapidly. .Measun*ments of electrical resistance 
show that oxygen diminishes the conductivity of copper 
containing arsenic, but increa.ses that of copper containing 
antimony. 

Mr. Philip’s paper, on contributions to the history of 
corrosion : the corrosion of condenser tubes by contact 
wilh electronegative .substances, was devoted to an 
examination of the relatively small number of cases (;x- 
pericnced by the Royal Navy in which localised corrosion 
occurs in condens(*r tubes made of Admiralty composition. 
The causes of 00 per cent, of the cases of corrosion 
observed in the establishments of the Royal Navy have 
long been known. 'I'he main problems which remain to 
be solved are the explanation of the causes of rather less 
than TO per cent, of the cases which are now observed, 
and, secondly, the devising of means of preventing these 
and all other cases of corrosion superior to the method of 
protector bars, as at present employed. 

In a note on the nomenclature of alloys, Dr. W. Rosen- 
hain raised the question of the nomenclature of non-ferrous 
alloys, and put forward some tentative suggestions to 
serve as a basis for discussion. Confusion in npnotcnclature 
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‘ \ lists at the pn*srnt lime, particularly as regards, such 
it-niifs as “brass” and “bronze.” A system of nomch* 
tl.iiiin- was put forward in which alloys are classified 
aciordifig to tin* system of binary alloys to which they 
.ipproximate most closely, and class names for such binary 
''Vsit nis wt'rt‘ advocar»*d. 

^ l'*'oL 'r. 1 Lirner dealt with the behaviour c>f certain 

all«>\s’\vlien heated tn vacuo. It was observed, a voar 
ago, that on melting brass in vacuo the whole of the zinc 
volatilises, leaving the copper. This separation is quanti- 
laiivo if the heating is not too prolonged and the tempera- 
run- not above 1200” C. The behaviour of other copper- 
/ir.e alloys^ was therefore investigated. A sample of 
“ poisoned ” brass — i.e. brass containing iron, lead, tin, 
.UN/ fiie, and other impurities — was heatetl in vacuo at 
r2oi> C., and the residue examined. All the zinc, lead, 

• ind arsenic, and a little of ih.- tin, volatilised, braving a 
n>alue of copper, iron, and most of the tin. It is sug- 
g'-'iied that heating in vacui> might be advantageously 

• ipplied for the refining of crude copper, brass scrap, &c. 

Hard” zinc may be refined by lieating in vacuo to 
' C., i.c. to a scarcely visible red heat. Zinc distils 
r» .idily in glass vessels in vacuo, the vapour being colour- 
and transparent. 'The zinc conden«?es in globules, 
lia\ ing the appearance of mercury. 

I'rof. H. C. II. Carpent*^.- described further experiments 

• *n rhe critical point at 470° C. in copper-zinc alloys. The 
-o-ralled 0 constituent in copper-zinc alloys is to be re- 
g.uded below 470° C. as a minute and uniform complex 
<.'f a and 7 particles. Kven after six woeks annealing at 
M.V ^ • no coalescence of the particles has been obs^^rved 
in an alloy of exactly the iaitectoid romposilior. When, 
however, a few er\’stalliies either of a or 7 are initially 
present in an otherwise pure eutcctoid a[lov, then, oil 
annealing at 4 * 15 *^ ^ this stal)ililv is easily destroyed. 
The structural stability of the pure eulecloid iillov can be 
wplained by supposing that, at the inversion temperature 
'in cooling, the Tfsolutitjn of 0 into a plus 7 takes place 
’chroughout the entire allo^’ almost, if not quite, 
'>imultaneously. 

Mr. F. Johnson, in his paper on the efTort of tin and 
i'-ad on the? micro-structure of brass, records the results of 
experiments made with the object of ascertaining the 
>irurrural relations which exist between lead and tin when 
pi» •>ent in bra.ss where the ratio of copper to zinc is 2:1. 
Hr strongly advocates a very thorough annealing of all 
*'a^t materi.al of the 70 70 'r and< 62/37/1 compositions 
^Admiralty and Naval brass respectively) before subject- 
ing it to rolling or drawing. 


OXFORD METEOROLOGICAL OBSERVATIONS^ 

w K are glad to see tho appearance of the volume referred 
to below*, containing as it does the meteorological 
•ibservations made at the Radcliffe Observatory, Oxford, 
tor the years 1000 to 1905 inclusive, because there has been 
difficulty in obtaining the necessary funds for printing, 
bortunatelv the Radcliffe Trustees, by means of a grant 
-.1 .1 special character, have been able to overcome this 
lifilr ulty ; and not only w'ill the arrears of printing be made 
good, but. .as the director remarks, “ we hope? before manv 
months are past to be able to dear those off and in future 
publish the results of our meteorological .observations 
piompfly in a regular annual form.” *Jhis is really good 
because^ melf?orologi.sts — and there are now many of 
rle in who di.scus.s meteorological observations desire to 
inc lude the most recent data, and in a great number of 
c.'i^ s thfrst? are impossiblf? owing to the values not lieing 
hed. The m»»tf'orological observations made at the'^ 
Mddiffe Obsf iA atory, some of which date from the year j 
■\=;o, form a most valuabK', continuous, and homogeneous 
I it .s, So that it is most import.ant lh.it this series should 
i * publtslajd as soon .is possibl**. Even now' the present 
v-.iuriK' goes only so far as the year 1905, so that the 
..bvt.rv.itions for the years 1906 to 1911 are still missing in 
i>nldish» d toim. 

Jn recent years attention has been directed to the peculiar 

^ r.f \l.rt.t,rMl,>c:ical Observations made at the Radcliffe Obser- 

oii'.rv. ( ix.or.l m the ^ ears rf,oo-5." Under the direction of Dr. A. A. 

k. inibiuu, 1- Pp. (Oxford; Henry Frowde ; 

l. tinclon. Oxforct 1 . niveraiiy Press, 
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position tile Radcliffe observations hold with regard to the 
large question of the Thames flow. It was found by Sir 
Norman and Dr. Lockyer that the rainfall at Oxford repre- 
sented variations from year to year which corresponded 
closely with the variations determined from a large number 
of combined stations, and thest? corresponded in nearly every 
feature with the variations of the lcvf?l of the Thames as 
recorded at the numerous gauges on the river. Tdiis fact 
.showed that by simply taking the Oxford rainfall records 
alone a good approximation to the subsequent flow of the 
Thames could be gathered, because the. natural flow of the 
'riiames has a lag of four to live months on the rainfall. 
It is noticed in this report that weekly values of rainfall 
are communicated directly to the Thames Conservancy 
Board, no doubt in con.seqnonce of this relationship. 

'I'lu* volume is arranged on the same lines as that 
previously issued for the period 1892 to 1899, w'ith the 
folU^wing important diffci cnces : — b'irst, that the readings 
t*f the fine underground platinum Ihernioinoters, wdiich 
wiTf ooiuineiiced in the year 189S (October), and continued 
daih throughout the si.x years dealt with in this volume, 
have been omitted, as it is intendixl to publish them later 
in a separate form, w ith a full tlisciission of the results ; 
sieondly, that the tabulated daily reiulis and monthly 
me.'ins derived from the pholograpliic and self-recording 
insli unients have been included; thirdly and lastly, that 
the results of the liourJy readings of the barograph, thermo- 
graph, and hygrograph have also been incorporated in the 
vuluiue, with a discussion of the mean diurnal inequalities 
in ihe n'adings of thi- ihrc-e instruments for the p«‘riod 
und'-r considf-raiion, and a comparison of these inequalities 
with similar quantities deduced for tile period iSSo to 1887. 

AMERICAN ARCIJ/EOLOGICAL PRQBl.EMS. 
ATR. AEFRED P. MALDSLAV delivered his presi- 
deiitial address at tin* annual genf?ral mcM-ling of the 
Royal Anlhrojiological Institute on 'riiesday, January 23. 
Mr. Maudslay said that even at the present da\ I hi: idea 
that the origin? of man does not form a lit subject for 
scirnlilic inquiry has not yet entirely died out, and this 
fef-ling has militated against anthropology becoming a 
popular study. Meanwhile, the immediate and (?ricrgetic 
prosi-culion of anthropological studies is of vital necessity, 
siiK'- the material with^which this science dr;.als is be- 
eomiiig rarer c?very year, as primitive customs yield l<» 
eivilisalion. The fact that man’s physique is less subject 
to alteration gives a permanent value l*> tin* study of 
plivsical anthropology. An example of the far-reaching 
♦•fb'ds of a changi? in culture is, let us say, the introduc- 
lion of writing, whith has a democratic ti-ndency, since it 
piaci -, the tribal law', formerly preserved in the memories 
o| I hr elders, at the di.sposal of the younger members of 
the tribe. Upon the present occasion attention may bo con- 
fiin d to certain points of the archaiology of America, where 
tln*re an? traces of many extinct civili.sations. The. word 
civilisation is used for want of a better ; such a people as 
the Aztecs, though civilised in some respects, were bar- 
b.arous, or even savage, in others. In fact, our termin- 
olog*' requires revision, for the f?xistcnc.e of a savage 
cu.stom, such as cannibalism, does not necessarily imply 
a low stage of culture. Want of recognition of this fact 
ha^ c:ms(*d many misunderstandings between Europcan.s 
and th»‘ “ barbarous ” races. Sucli misunderstandings 
might be? avoided by a knowledge of elementary anthro- 
poUigv, .and this institute has not ceased to press ypon the 
Government the advisability of establishing in this country 
an Anthropological Bureau, which would be of material 
assistance to colonial administration. )j. 

Th»‘re is no better test of the antiquity of American 
culture than the fact that maize and other vegetable foods 
had been gradually evolved by patient cultivation from 
obscure wild pbants. The indigenous nature of that culture 
is shown by the fact that they were unknown in other 
<.ontincnts before the discovery, though their value to man 
U*d to their introduction all over the world, immediately 
afterwards. The languages of America, moreover, bear a 
closer resemblance to one another than lo , those of the rest 
of ihe world. 

In solving the many problems presented by America, 
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where race has overrun race and' culture succeeded culture, 
arch.-eology is not sclf-suiVici«nt, but it may often point 
the way to further research. For instance, at Ixkum, in 
norlhern (niatemala, a stone relief shows two typical 
Maya standiiif^ t)n two individuals of a totally different 
type. The latter probably represent a conquered race. 
Near the city of Guatemala stone fifjures have been dis- 
covered closely resembling* this non-Maya people. Ruins 
in the neighbourhood bear an interesting resemblance in 
plan to those at the famous site of Teotihuncan in Mexico, 
but the site still awaits proper investigation. 

Anothel' point from which the .antiquity of American 
culture may be argued is the distinctive nature of American 
art ; but while general similarities exist all over Central 
and South America, local developments occur, c.g. at 
Mitla, which are not only 5Wt generis^ but are, apparently, 
.'uxoinpanied by no remains which indicate how they were 
evolved. Certain motives appear to be almost universal, 
^iicli ;is the serpent, and the queizal^hird^ which occur in 
various combinations, and also the water-plant, which is 
intefi'Sling as being the (uily vegetable form in American 
art. A few instances such as these show what a vast field 
tor investigation is offered by America, the study of whi» h 
has been r;ithf*r neglected in this country. This year, in 
^I.av, we Nball be welcoming the International Congress 
of Americanists to l.ondon, and though we possess in 
I'ingland more pre-('olumbian obj<'cls {ff interest ih.an any 
other bairopi'an country, it is the iirst time that we have 
acted as lu^sts to tbf* leaders of American research. 


TJIK VSK OF PIIOSPJIATIC FKRTJLJSERS IN 
FRANCE. 

COMP, years ago M. Risler look an inventory of the soils 
of Prance, classing them as complete if they contained 
suflicicMit food material to yield fair crops, and incomplete 
if ilvy were markedly deficient in any particular food con- 
stituent. Out of a total agricultural are;i of 49,000,000 
hectares, no fewer than 36,000,000 were deficient in phos- 
phates, and could not be made to yield profitable crops 
without liberal dro.ssings of phosplintic fertilisers — a state 
of atfairs th.at was not the result of previous bad cropping, 

I lilt of lack of phosphorus in the original rock material. 

In order to make good this deficiency, Prench agri- 
ruUurists use both basic slag and superphosphates, but very 
little of the rock phosphates so popular in America. More 
than .'I quarter of .a million tons of b.asic slag .are used 
annually t»n the grass land, especially where the soil 
<leriv«d from granite and schists, while about one and 
half million tons of superphosphate are ii.sed annually on 
the ;irabl(? land, :md a good deal of phosphate is also con- 
tained in the guano applied as fertiliser. 

Hut, vast .'IS these quantities are, they arc insufficient, 
and consequently there has been a marked increase in the 
price of phosphatic fertilisers during recent years. The 
various factors coming into play have been recently analysed I 
in an article by M. Hitier in the Bulletin de la SociHc 
d' Enrourngemeut pour Vlndusiric Naiionale (No. 6, 
vol. cxv.). 

Superphosphate, as is well known, is made by treating 
rock phosphate — an impure tri-calcic phosphate — witli 
sulphuric acid, and in order to overcome tran.sport and 
other difficulties, the sulphuric acid is usually made on the 
spot at the factory itself. Hoth the raw phosphate and 
Hie pyrites from which the sulphuric arid is made have j 
incre.ascd in price; the world’s consumption of phosphates, | 
which was four and a half million tons in iSqS, had in 
tQo?} increased to ten million tons. The price of super- 
phclsphatcs in France has usually been lower than in 
Fngfhnd, but now that the French deposits of rock phos- 
phate are giving out, it has been necessary to look else- 
where. At present nearly half of the world’s supply .comes 
from North Ame^fiCfa, North Africa, however, .also ftirnish- 
ing a great dcat,' Other supplies come from the Pacific 
Islands and the north of France and Belgium. 

Investigations.. hnve shown that dressings of phosplmtcs 
not only raise the quantity of the crop, but also improve 
Jhe quality. MUnt^s showed that dairy produce, particu- 
larly butter, of the finest quality w.as obtained only from 
pastures exceptionally rlth in' phosphates. More recently 
M. Paturel has tr^aced a clear connection between the . 
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quality of wine and the supply of phosphates. Analy:)es 
of numerous s.'unples during ihe last ton y<^rs 'show th.at 
the best wines are richest in phosphoric acid, of which 
they contain about 0-3 gnim per litre, whilst the second, 
third, and fourth classes are successively poorer. Further, 
if the vintages for different seasons are arranged in ordr‘r 
of their phosphoric acid content, the list thus obtained is 
almost identical with tlie oider of merit assigned by the 
wine merchants. 


rilE CARBONISATION OF C 0 AL\^ 

, 11. 

UAVING gain(‘d an idea of the results desired in tho 
manufacture of illuminating gas and furnace coke, 
we can pass on to the thermal conditions existing during 
carbonisation, and at the outset we arc met by tho 
difliculty that little is known as to the heat of formation 
of tun'll, and that .'i variety of opinions cxi.sls on this point. 

It is evident that, as the composition of coal in a mine 
will vary not only in different scums, but even in the 
same seam, there is no definite composition, and that 
nothing can be known as to the heat of formation except 
by direct determination, which ‘'necessitates experimental 
estimations of so complicated a character that the intro- 
duction of errors is extremely likely to vitiate the results. 

Probably the most v.aluablo work done in this direct ioi'. 
is to be found in a report presented by M. Kuchene cn 
the thermic reactions which occur during the distillation 
of coal, which is in the Transactions of the International 
(i.'is Congress in Paris, iqoo, in which he determines th** 
thermo-chemical data coming into play during the dis- 
tillation of coal in the manufacture, of gas, with careful 
estimations of the heal of formation of the products of 
the distillation as compared with the heat developed by 
the fuel needed for the distillation ; that is to say, a 
balance is struck, showing on the one side the hear 
generated, and on the other the heat expended, the differ- 
ence found representing the heat of the decompositioii 
of coal. 

Mahler also determined the calorific value of a coal 
and of the products obtained on carbonising it, and both 
these observers found that the calorific value of the coal 
exceeded that of the products —that is, that coal fs endo- 
thermic, and that its decomposition evolves heat— but it 
is quite dear that in the determ in.'ition of a factor of this 
kind, which is dependent upon the difference between- two 
figures obtained from a highly complicated set of deter- 
minalions, e.'ich with its own source of error, and all 
tending in the same direction, those will bo borne by 
the resultant, and it is not surprising, therefore, to finrl 
that with a 00.11 of the same type Mahler found the heat 
of decomposition to be -f 254-83 calories, whilst FuchOiv- 
found it to be -f 63*51 calories. 

In Mahler’s work the result was arrived at by deducting 
the heat of combustion of the products from the heat of 
combustion of the coal, whilst KuchCne’s det('rrnination< 
were obtained by taking the difference between the heat 
supplied and the heat consumed during distillation, so 
that the difference between the two w’ould be likely to 
be increased by errors leading in opposite directions. 

M. Kuchfiip has determined in this way the heat liher- 
iiled during the distillation of three t5'pcs of coal, these 
results showing in a striking way that the heat liberated 
increases in nearly regular ratio with the amount of 
volatile matter in the coal, and that the more oxygen 
the r0.1l contains, the more endothermic its reaction, 
f.'ict which points clearly to its being the oxygen-bearing 
compounds in the coal which give it its endotberniic 
ch.iracter. 

It seems likely that when the oxygen in the coal (.alls 
below 3 per cent., all endothermicity w'ill disappear, or 
at any rate become negligible, wWlst with gas coals of 
the type most used in England, containing about 32 per 
rent, of volatile mailer and 7 to 8 per cent, of oxygen, 
it will approximate to 250 calories or 450 B.Th.U. per 
pound of coal, but all the evidence as to this property in 
coal is of an unsatisfactory character.' ‘ 

When a coal is carbonised, it decomposes into gases 

^ From a cour.se of Cantor lectures given at th6 Koyal Society of ArtN in 
November and December, 19x1, by Prof. Vivian B. Lewes. Continued from 
p. 368. 



430 


NATURE [January 25, 1912 


and vapours, leaving beliind the solid coke, and heat is 
used up in bringing about the change of state. When 
I lb. of coal is decomposed in the retort, the heat used 
up in the decomposition and distillation amounts to 
462 B.Th.U. over and above the heat due to endothermic 
reactions. The heat withdrawn from the retort by the 
hot gas and vapours amounts to 324 B.Th.U., and the heat 
in the red-hot coke when it is drawn accounts for another 
44? B.Th.U., so that the heat that has to be actually sup- 
plied for the carbonisation is 462+324 + 442 = 1228 B.Th.U. 

The losses in the setting, however, exceed this, and 
in an ordinary horizontal bench would be 1463 B.’l'h.U. 
escaping with the flue gases, 398 iJ.Th.U. lost to the air 
by riidiation and convection, and 23 B.Th.U. in the ash, 
making in all 1884 B.Th.U. 

'rhe thermal value of the reactions in the retort will 
remain the same whether the distillation be carried out 


in a horizontal, vertical, or inclined retort, in a coke oven 
or a chamber, and it is chiefly in the setting that the 
economies have been made which have reduced the car- 
bonising fuel to the figures attained in modern practice. 

In the horizontal retort setting quoted above, the total 
heat used would be 12284-1884 = 3112; now, t lb. of gas 
coke gives an average of 14,200 B.Th.U. in its combustion, 
so would give enough heat to carbonise 4-5 lb. of coal, 
or, in other words, the coal would require 21-9 per cent, 
of its weight of coke to carbonise it. whilst if the whole 
of the heat of combustion could be used in the retort, 
8-6 per cent, would be suffleient. 

A fair idea of the eronomie.s that .are possible can be 
obl.'uned by slating the heat used in the setting and retort 
in percentages : — 

H.'fh.U. Pcrct:n»,of 
per lb heat used 

4O2 IS7 

(•39 '3 

3*4 io'4 

44* «.r* 

1463 47 - 2 'j 

398 I2 8j‘^‘7 

23 07.1 


f: 


Decompo.sition and 
distillation 
U>ed in retort 2. Escaping in gas and 

vapours 

In hot coke 

f 1. Fluegases 
I 2. Radiation and con- 
I vection ... 

1 3. Ash 


Used in setting 


so that 39*3 per cent, of the heat is used in the retort, and 
607 in the setting, the item which overshadows all others 
being the 47-2 per cent, which escapes up the chimney 
in the hot flue ^.ascs. 

It is evident that the first step towards economy is to 
be found in a belter utilisation of the heat in the setting, 
so as to abstract .so far .'is possible the heat from the 
products of combustion, and this is done by regeneration, 
which reduces the flue gases by more than 300°. C. in 
temperature, and brings down the loss duo to this item from 
47-2 to 25-2 per cent., whilst feeding the producers with 
rod-hot coke from the retort effects a further economy, with 
the result that the fuel used falls from 21-9 to 14-8 per 
cent, and even lower. 

Under these conditions the percentage of heat used in 
doing the work of carbonisation would be largely increased, 
and the chart would be .as follows : — 


Used in retort 
Used in setting 


- 2 

.3 


Decomposition and distillation 
Escaping in gas and vapours... 

In hot coke 

Klue gases 

Radiation and convection 
A.sh 


21*4 

13-8 

i8*9 

25*2 

19*9 

0-8 


54-.I 


r45-9 


so that more than one-half the heat is utilised in work. 

In the most modern practice results as low as 10-24 
per cent, of the weight of the coal carbonised have been 
quoted, whilst in vertical retorts and chamber carbonisation 
12 lo 15 per cent, is the usual figure, these advances being 
r-iade. by utilising hot coke in the producers, more perfect 
rf-generntion, .and reduction of the radiation. 

The factor which endows all carbonisation problems with 
especial difficulty is th.at we are dealing with a body of 
such varying composition that no two samples are alike, 
whilst the conditions under which wo are decomposing 
them vary from minute to minute. 

"J he conduction of heat through a substance like the 
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I walls of a fireclay retort is a determination fraught with 
many troubles, as the conditions existing in a retort heated 

I in a bench are totally different from those that can be 
obtained in making e.\perimental determinations in a 
laboratory. In any calorimetric determination the one side 
of the test-piece is continuously cooled by the calorimeter, 
whilst the heat poured into the other side is very different 
in effect to the mass of heated material existing in the 
flues surrounding the working retort. 

The rate at which heat is transmitted under working 
conditions depends upon the degree of heat in the flue 
and outer walls of the retort, the higher the temperature 
the more rapid being the transmission, whilst the differ- 
ence between the temperature of the outer and inner skin 
of the retort is a factor of the greatest importance ; the 
greater the difference, f.c., the cooler the inner skin and 
the mass in contact with it, and the hotter the outi'r skin 
in the flue, the more rapidly will the heat pass. Again, 
the rapidity of transmission varies with the character of^ 
the fireclay, with its porosity, and with the temper.atun- ' 
and length of time for which it has been baked, so that 
it is impossible to give any definite figure as to the rate 
of conductivity or transmission which shall hold good in 
all cases. Determinations based upon the rate of trans- 
mission at comparatively low temperatures may be dis- 
carded at once as valueless, hut Mr. O. Beilby cief«‘rtnincd 
the conducting power of firebrick, and came to the con- 
clusion that one square foot of firebrick, one inch thick, 
passed 6-59 centigrade pound units, or ii-86 B.'J'h.U. pf-r 
hour for each degree centigrade of difference between the 
.sides of the brick, when these differences were of the 
m.agnitiide of 200-300° C. 

My own opinion is that at the ordinary working tem- 
per.'iture of a retort under gasworks conditions the amount 
of heat transmitted approximates to 25 B.Th.U. per square 
foot of surface for each 1° C. difference in the temperature 
of the outer and inner .surface of the retort, and that this 
is not seriously affected by the thickness of the lireclay, 
as conduction is so slow with a retort 3 inches thick that 
it is probably only the internal portion that is cooled to 
any great degree when a fresh charge is fed into a properly 
boated retort, and the mass of fireclay acts as a store of 
heat, so that the heat has only a short travel. 

In a horizontal retort ready for charging, the temperature 
of the inner walls will .approximate to 1000° C. (1832° F.), 
and the flue temperature to 1100° C. (2012° F.), and th(i 
fireclay walls of the retort will conduct the heat at a 
rate which approaches to 25 B.Th.U. per square foot jier 
hour for each degree centigrade difference in the two 
surf.aces, .so that during the first two hours, when the 
.average temperature of the inner .side of the retort walls, 
cooled by the charge and by the retort having been opened, 
will not be more than 8on° C. (1472° F.), the amount of 
luat passing through the walls into thn charges will be 
25 X (1100 — 800) = 7500 B.Th.U. per square foot of surface, 

I whilst by the fifth hour, when the inner side of the wall 
of the retort ha.s risen to 950° C. (1742° F.), the amount 
passing will be — 

25X(iioo-95o) = 375o (B.Th.U., 

* or only half the amount passed in the earlier period, the 
avtirage being approximately 51625 B.Th.U. per hour, which, 
taking the heat units needed for the actions taking place 
in the retort as 1228 B.Th.U. per lb., gives a carbonising 
value for a six-hour charge of 12 tons per 1000 square feet 
of retort surface. 

The diminution , in the quantity of heat passing through 
the walls of the retort during the last stages of carbonisa- 
tion does not affect the rate at which the still iincarboms<‘d 
core of coal is being heated, as the envelope of coke sur- 
rounding it has reached nearly the same, temperature 
as the walls of the retort, and forms a store of heat, 
whilst in the carbonising m^ss during the first part of 
the distillation the volume of gas evolved is so large that 
it c.arrics off from the contents of the retort a large propor- 
tion of the. heat, and so keeps down the temperature of the 
mass until the later stages of the carbonisation. 

It has become the custom to speak of the temperature 
of carbonisation being high merely because ,tlie tempera- 
tures in the flues and in contact with the walls of the 
retort are high, and to speak of the products of high 
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temperature distillation as if the coal had been carbonised 
at the temperature existing on the retort surface. 

It is quite clear, however, that, coal being a bad con- 
ductor of heat, and coke a worse one, it is only the layer 
of probably less than an inch thick that is carbonised 
at anything like the retort temperature, and that the 
remainder of the charge is distilled at a slowly rising 
temperature, which attains its maximum only after the 
volatile products have been practically all driven off. 

The real distinction between high heats and lower flue 
temperatures is that the higher the temperatures employed, 
the thicker and hotter will be the layers of coke which 
the gases and vapours have to traverse in their escape 
from the inner portions of the charge, and the greater 
will be their exposure to radiant heat and contact with 
the highly healed surfaces of the retort in their outward 
passage from the carbonising mass; the products of the 
primary action are, in fact, being subjected to secondary 
decomposition under conditions we neither know nor can 
Kjnirol, and this is one of the weakest points in our 

fthods of carbonising for the production of illuminating 
gas. 

We make elaborate tables of the composition of gases 
an<l tars produced at various distillation temperatures, 
but the only information that they give us Is what is left 
undecomposed under unknown and varying conditions, the 
only errtain factor being that the heat ’was nowhere above 
that which we are pleased to call the temperature of 
distillation. 

It is evident that if these variations exist in the tem- 
perature at which the coal is distilling in the comparatively 
small ( harge in the gas retort, they must be accentuated 
when one comes to deal with carbonisation in bulk as 
practised in oven and chamber settings, as not only is 
the travel of the gases and vapours through the red-hot 
coke much longer, but the rate at which the heat is 
conducted through the carbonising m.ass becomes slower 
as the bulk of the charge increases, whilst the tempera- 
ture in the crown of the oven during the first half of 
the time is higher than is found in the gas retort, and 
this also applies to the temperature in the Ion layer of 
coke. 

If th<* coal is carbonised in a 6-inch diameter tube 
filled so that the heat shall be penetrating from every 
■ le, then' is an almost immediate rise in temperature 
throughout the mass, owing to the hot gases «nnd vapours 
passing through the interstices between the pieces of coal, 
and the coke attains its maximum temperature at the rate 
of about one inch per hour, so that in three hours,, with 
a wall tenip(.Taturc of looo® C., the centre of the "mass 
would be at about 050^ C., and the carbonisation would 
be finished ; if, howev( r, the tube be increased to 12 inches 
in diameter, the rale of conduction is reduced to 0-5 inch 
per hour, and the same thing takes place with a flat 
chamber retort heated from the sides, so that it would 
take about twelve hours to coinplebj the carbonisation ; 
whilst with further increase in the widtli of the chamber the 
rate of travel of the heat grows still less, the passage of 
the heat being still slower as the distance between the 
walls of the chamber gets greater. 

The result of this is that in by-product recovery coke 
ovens and large chamber retorts the period of carbonisation 
becomes very long, and the gas has to pass through so 
much hot cok(i that the illuminating power is reduced to 
nine or ten candles. 

These rates of passage of heat apply only to vertical 
retorts or chambers, the sidgs of which arc heated, as 
bottom heat penetrates the mass rather more quickly owing 
to convection coming to the aid of conduction, and the 
upward flow of heated gases raising the temperature in 
advance of the conducted heat. 

Moreover, the rate at which the heat travels in the 
^carbonising mass depends to a great extent on the initial 
temperature employed, the figures given being attained 
only when the flues and outer walls of the retort or 
chamber arc heated to about 1100° C. (2012® F.), but if 
the flue temperature is lowered, the transmission of the j 
heat^ becomes ' J[0W€r; and a longer period, therefore, is ; 
required for th^ '..complete carbonisation, the time taken j 
being nearly inversely proportional to the temperature ; 
so that if in a 6-inch tube with a wall temperature of ' 

NO. 2204. VOL. 88] ' 


1000® C. (1832® K.) it takes three hours to complete car- 
bonisation, it would take six hours to do the same work 
with a wall temperature of 500° C. (932® F.). Conse- 
quently, in making low-temperature coke, such as coalite, 
in tubular retorts 5'i- to 6i inches diameter, it takes four 
hours to drive off two-thirds of the volatile matter that 
is in the coal. 

The temperature of the coke or coal through which the 
gas and tar vapours have to pass, and the length of travel 
they have in reaching the exit from the retort or chamber 
in which carbonisation is proceeding, are two of the most 
important factors in determining their decomposition, as 
it is these which give rise to the secondary reactions that 
largely determine the final composition of the gas and tar. 

Valuable pyromctric observations on the temperatures 
existing in charges of varying size have been made by 
Mr. Bond, of Southport, and other observers, from whose 
work we can deduce the following results as typical 

If an ordinary D-shaped horizontal retort, 18 to 20 
inches wide and 15 inches high, has a 6-bich charge 
fed into it, the space from the apex of the crown to the 
top of the charge will^ be 9 inches deep. If^now thermo- 
couples properly protected are placed (i) at the bottom 
of the charge, (2) in the centre, and (3) at the top of 
the charge, we can gain a good idea of the way in which 
the heat is acting on the coal. 

With full heats the coal at the bottom of the retort 
rapidly heats up, and in fifteen minutes has reached 700° C. 
(1292® F.), after which its rise in tempcjjaturc slows down, 
and it takes two hours to reach 800° C. (1472° F.) ; after 
this it heats more rapidly, and attains 1000° C. (1832° F.) 
at the end of four hours, and then there is practically nf» 
rise in the last two hours of carbonisation. The tempera- 
ture at the top of the charge rises more sltiwly, and by the 
end of the second hour is only 740® C. (1364® F.), or 60’ 
cooler than the bottom, and remains at a lower tempera- 
ture throughout the whole carbonisation. This is not to 

be wondered at, as although the top flue of the setting is 

1150® C. (2102® F.), and the bo||pm flue barely 1100® C. 

(2012® F.), the coal at the top of the charge is being 

heated largely by radiant heat acting across a considerable 
gas space, whilst the bottom of the charge is in direct 
contact with the heated bottom, and is taking in heat by 
conduction. 

The thcrmo-coupk? in the centre of the charge throws 
most light upon the course tlui distillation is taking, and 
we discover that so great is the heating effect of the gases 
and vapours passing up from the hot zone at the bottom 
of the retort that at the end of the first hour the tempera- 
ture is only 30® below that of the bottom, 730® C. 
(1346® F.), whilst in two hours it is at the same tempera- 
ture, and then falls slightly below it for the rest of the 
time, the rush of hot gases from the bottom having ceased, 
and the temperature of the top of the charge equ.'tls the 
centre only after the fourth hour. 

Now the fact that differences in temperature are so small 
throughout the mass, and that during the whole of the 
period when the bulk of the gas is being evolved the centre 
of the charge is hotter than the top, points to the gas 
forcing its way through the pasty mass of distilling coke 
upwards into the space below the crown of the retort, 
where it is baked by radiant heat from the mass of fire- 
clay at 1050® C. (1922° F.), and the retort walls at 1050® C. 
and the coke at from 700° to 1000® C. (1292® to 1832® F.) 
are also in surface contact with it. 

The passage of the gas through the pasty coke causes 
considerable swelling during the first hours of distillation, 
and when the shrinkage in the charge of coke takes place 
during the last two hours, the top portion, presumably 
carbonised by radiant heat from the top of the retort, 
shrinks over a smaller depth than the bottom and large 
portion, so that when the charge comes to be drawn there 
is found to be a fissure running horizontally between the 
upper and lower portions, but nearer to the top, from 
which vertical cracks branch to the top and bottom of the 
charge. 

We are at present dealing only with the thermal con- 
ditions existing during carbonisation ; but when wc come to 
study the more chemical side of the actions taking place 
we shall Sf?e that such methods are the most brutal form 
of distillation — high heats and small charges certainly mean 
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high makes of gas, but got at, tfi^ expense all. th& othei* 
by-products, and bringing in their train all' the ti^ubtes*of 
stop|)ed ascension pipes, carbonised retorts, ruined tar, and 
poor coke. If instead of using a 6-inch charge in such 
n retort it bo filled with coal as nearly as a horizontal 
retort can be filled, that is, to within 2 or 3 inches of 
the apex of the crown of the retort, and the same tempera- 
tures as before are used in the setting, you approach to 
the same conditions that obtain in vertical retorts, which . 
are entirely filled, and quite different results are obtained, j 
'fhe improved results arc by most observers ascribed to j 
the doing away with the baking chamber above the charge, ! 
radiant heat being credited with the formation of free 
carbon and naphthalene, which have been the chief curses 
that have accompanied the raising of temperatures with 
sntall charges to increase the gas volume obtained. 

I'he determination of temperatures as before in the 
char|^ shows that fiHing the retort does a deal more than 
this,”however ; in the first place, in order properly to 
carbonise the charge, the heating has to continue from 
eight to tw^ve hours instead of six, and the heat is poured 
into the cha^e in a much more ev^n manner, the rise in 
temperature at both top and bottom* being equal through- 
out the distillation, and with the top temperature always 
about 100®^ C. more than the bottom, truly reflecting the 
difference in temperature between the top and bottom flues 
of the setting. Owing to the thickness of the charge 
having been doubled, the heat advances more slowly into 
the masus, rendering the coal semi-fluid and pasty in front 
of it, and so for^ng the whole centre of the charge into 
a tube, through which a large proportion of the gas finds 
its way down to the mouth of the retort without having 
been overheated in the crown. 

That this is the true explanation is shown by the thermo- 
couple in the centre of the charge, which during the first 
5^ hours of the distillation rises slowly in temperature at 
.about the s.aine rate as the outer portions, but on a plane 
500° C. (932" F.) below them, whilst after this period the 
central heat rises rapid^ and the same temperature as 
exists at the bottom of tne charge is attained in the eighth 
hour. 

'I'he gas is improved because only a small portion has 
to run the gauntlet of overheating ; the t.nr is improved 
l)ccause a considerable proportion is made at a lower 
t(‘mperature ; the coke is improved because in the earlier 
half of the distillation a good deal of tar has condensed 
in the cool zone, and as the temperature rises the more 
volatile portions redistil, but the least volatile, remain and 
get decomposed only in the last hour of carbonisation, 
increasing the gas yield, the factor for which the gas 
manager at the pr<*sent time seems prepared to make any 
sacrifice. 

It must be clearly borne in mind that the possibility of 
filling a horizontal retort to within 3 inches of the crown, 
altfiough suggested by Kunath in 1M5, is a comparatively 
new condition, which could be achieved only by the intro- 
duction of discliarging machinery that would push the 
charge of coke out of the retort, and that, so long as wc 
were dependent upon hand labour to draw the charge, it 
was impossible ; now, however, the introduction of vertical 
settings allows a more complete filling of the retort by 
gravity and ea^iy discharge, so that the question of the 
route taken by the gas in its escape from the carbonising 
'mass is receiving its full share of attention; and opinions 
on the subject are by no means unanimous. 

Dr. Bueb, to whom we owe the inception of the Dessau 
vertical retorts, is strongly of opinion that the largest bulk 
of thf' escaping gas finds its way through a cool core in 
»he same way as it undoubtedly does in a well-filled 
lH>rizontal retort ; others favour the theory that the major 
})ortion passes up the sides, whilst Dr. Harold Colman and 
many others agree that, as the pasty area of the decom- 
posing coal works its w.ay inwards from the walls, of the 
retort to the centre, gas escapes on both sides of it, so that 
a portion goes up the centre and the remainder through the 
hot coke cr up the walls of .the relort. What proportions 
' xist between the gas that lakes the cool route and that 
which is forced to pass through the hot coke cannot be 
e xactly determined, and would vary with every kind of 
coal ; but what we do know, beyond doubt, is that a large 
volume of the richest gas comes off from all coals when 
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first heated, so that a large evolution of primary gas \yili: 
be on the inside of th® tube of semi-fused coal, whilst 
another factor which wolild tend to milke the gas take the 
inner route is that ;jmy passing back into the hot zone 
would be expanded by the temperature, whilst the still; 
pasty coke would offer more resistance lo the passage of 
the gas than the coal, so that pressure would be highest 
on the hot side and lower on the cool, the probabilities 
therefore being that, so long as the central passage is un- 
impeded, the major portion of the gas passes up the centre. 
The analyses of the gases, however, all show that far too- 
much cracking of the rich hydrocarbons has taken place. 

If wc distil co.'il at a fixed temperature, as ha.v been 
pointed out, we know that in the distillates wo have 
the volatile products yielded at all temperatures below the 
one employed, and such secondary products as have been 
formed by further decompositions or by interactions- 
between the primary products at or below that temperature, 
so that if we distil coal in bulk at the lowest temperaturr* 
at which volatile matter can be driven out from t!ie coal, 
the analyses of the products will give us the maximum of 
primary products with the minimum of secondary, .and w^^ 
sh;ill obtain the best possible data for forming an opinion 
as to the composition of coal, on the one hand, and the 
course taken by the interactions and decomposition^; in the 
secondary actions. 

In the experiments that led to the introduction of coalite- 
it was found that 420® C. (800® F.) was the lowest tempera- 
lure that could be employed successfully, and many 
thousand tons of coal have been distilled at ab-aut this 
point, say, from 400® to 500° C. 

Under these conditions a fair gas coal containing 30 to 
33 per cent, of volatile matter will yield 68 to 70 per cent, 
of low-temperature coke containing 10 to 14 per cent, of 
volatile matter, and a volume of gas varying from 3000 
to 5000 cubic feet, according to the coal used, having a- 
coinposition .approximating to — 

Hydrogen - 7 '5 

Saturated hydrocarbons— 'methane ... 48 

higher members jo’i 

58-1 

Unsat urated liydrocarbons 

Carbon monoxide ... 

Carbon dioxid,. ... ... 

Nitrogen .... t ‘6 

The gas before iron purification contains about i-S per cent, 
of sulphuretted hydrogen. 

Thfe low-temperature gas, of course, varies with the coal 
used, and the hydrogen is often below 18 per cent., and 
the salur.ated hydrocarbons up to 68 per cent. ; but tlie 
marked feature Of the. gas is that it contains luirdly any 
benzene vapour, and owes its illuminating power lo a small 
percentage of ethylene, and chiefly to the gaseous member.s 
of the paraflTm serie.s (mostly ethane), and .also that the 
percentage of hydrogen is low, very rarely reaching the 
amount present in the above sample, whilst bisulphide of 
carbon likewise is very low. 

This I pointed out in the last course of Cantor lectures 
which I gave in March, iqo8, and it has since heon con- 
firmed by the work of Porter and Ovitz, White P.ark and 
Dunklcy, and Burgess and Wheeler. 

The tar also varies with the coal used, and is sometimes 
.as high as 23 gallons per ton, and in most cases averages 
20 gallons. 

The low-temperature tar is^as distinctive in its c.har.icter- 
istics as the gas. It has a specific gravity of about 1073, 
is very liquid, and contains an abundance of light solvent 
oils, very low aromatic hydrocarbons, very little phenol, 
but large quantities of cresol, no naphthalene and Very 
little anthracene, whilst the free carbon is, as a rule, below 
2 per cent. ^ ^ # 

The very low percentage of benzene in the light oils is- 
made up for by the presence of paraffins, such as hexane, 
heptane, and octane, whilst there are also present con- 
siderable quantities of that curious group of hydrocarbons 
known as naphthenes or hexahydrobenzene^, which play so 
important a part in Russian petroleum. ^ 

I As before mentioned, carbolic acid occurS' in very small 
I quantities, but its higher homologues, such as cresylic 
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acid, &c., occur in much larger quantities than in coal tar,- 
and th(‘rc are also present quantities of polyhydric phenols 
or other esters of the type met with in coal tar, which 
form resinous masses difficult to investigate. The pitch 
left as a re,‘sidue amounts to about 40 per cent, of the tar, 
and is of very fine quality, owing to the practical absence 
of free carbon. 

When low-temperature coke that has been formed with 
the evolution of 5000 cubic feet of 22 candle-power gas, as 
measured bv the No. 2 Argand, is further heated to a 
high tempera turcr it evolves nearly as much gas as it did 
before, and the composition of this gas is approximately-rr 


Hydrogen 

71*13 

Saturated hydrocarbons 

18*26 

Unsaturated hydrocarbons 

0-52 

Carbon monoxide 

6*30 

Carbon dioxide 

2*00 

Nitrogen 

1*70 


* The gas is practically non-luminous when burnt alone, 
but has a hi?ating value of 447 B.Th.U. gross. 

It seems clear from these experiments that in the dis- 
tillation of coal for gas there arc three distinct sources 
which give the final product : — 

(j) I hi- priinary gases evolved from the coal, and dis- 
tilled out .ns the advancing temperature travels. through the 
mass. m 

(2) The gas evolved by the decomposition of the heavy 
tar or pitch left in the coking mass. 

(3) 1 he gas produced by secondary actions, and contact 
of I he primary gases and vapours with the hot coke and 
walls of the retort. 

Tl now becomes possible to trace, roughly, the actions 
faking place in the destructive distillation of a gas coal. 
Up to .ibout 450® C. the products are chiefly primary 

- 11 bodies Resin bodies and hydrocarbons 

Carl II >n-- 


Shem monoxide] 

(^'lrbon dioxide... Uiases ' 
Hydrogen 
Methane 


•Coke and pitch — 

Watery tar 


I Propane 
bHntan^ 

'■pentane 
I Hexane 
Heptane 
I Octane 
i .Nonane 
Hcxahydridcs 
Oxygenated hydrocarbons 
like rresylic acul and 
more complex bo«lies 


gained by degradation of gaseous hydrocarbons and de- 
position of free carbon, of which the high-temperature tar 
contains 25 to 35 per cent. 

It may be taken, in round numbers, that when ii,ooo 
cubic feet of gas are obtained per ton of such a co.nl, 
45 peri<cent. of the volume is from the low-temperature 
distillation, 42 per cent, from the residues left in the low- 
temperaturc coke distilled at a high temperature, and 
13 per cent, from the various secondary actions and tar. 

When tested by the No. 2 Argand, the low-temperature 
gas has a candle-power of 22 ; the gas from the pitch in 
the coke is nearly non-luminous, giving not more than 2} 
to 3 candles, but when mixed with the rich gas in the pro- 
portions of 45 of the latter to 41 of the former gives a 
16 to 17-candle gas ; whilst the gas from the tar and the 
secondary actions is lo-candle gas when te.stcd alone, an<l 
when mixed with the others brings down the total candle- 
power to 14 to 15. 

In the new methods of carbonisation, where the makes 
approximate to 13,000 cubic feet, the improvement found 
is entirely due to the free escape without over-heating of 
the products from the first two-thirds of the coal 
carbonised, whilst the extra volume is obtained from the 
complete degradation of the products from the remaining 
third, and that this is so is shown by the methane in the 
gas. In all fair coal gas in which there has been 
over-degradation, even if you have been getting ii ,5< k > 
cubic feet per ton from light charges, the methane will be 
about 34 to 35 per rent, of the gas ; but notice the pro- 
ducts of the new c.irbonisation, and you will find plenty 
of samples with only 28 per cent., and some even lower. 

In considering the ultimate effect of pushing tempera- 
tures to the highest possi|j[e extent, it is as well to con- 
sider the amount and value of the gas and coke that could 


possibly be obtained from an ordinary coal. 

If we took a coal of the compositio!\ — 

Carbon 80 

Hydrogen S 

O.xygen ‘‘ lo 

Nitrogen and ash $ 


and were to carbonise it in an inverted vertical retort willj 
the coal fed in by a ram at the bottom, so that the gas 
and vapours had to traverse a column of 10 feet df' toke 
at Tooo® C., contact would decompose all the gaseous and 
volatile compounds to hydrogen and carbon monoxide, and 
we should obtain — 

Coke 15*27 cwt. ^ 

Hydrogen ... 22,400 cubi?feet = 77 *87 per cent. 

Carbon monoxide 6,366 cubic feet = 22*13 per cent. 


About 400° to 450® C. the secondary actions start, the 
saturaiid hydrocarbons split up into unsaturated and 
simpler members of the saturated scries, the hexahydrides 
shed hydrogen and give aromatic hydrocarbons, the tar 
thickens and alters in character, .and synthetic actions 
start, cresol and hydrogen form more toluene, carbolic acid 
and carbon yield carbon monoxide and benzene. About 
900° C. the degradation of all the hydrocarbons and other 
’ oxygenated bodies is proceeding, and finally the mixture of 
the results of endless actions and re.actions yields us the 
high-temperature gas and tar, the mixture being diluted 
with the c.-jiboii monoxide, hvdrogeii, and methane yielded 
by the decomposition of the pitch residues in the soft coke, 
which leaves the hard coke behind. 

With a good Durham coaf, capable of yielding 11,000 
cubic feet of gas and 10 gallons of tar per ton when dis- 
tilled under ordinary conditions at a temperature of about 
TOGO® C., it is found that on carbonising at 600® C. it 
yieW^only 5000 cubic feet of gas, but 22 gallons of tar 
per ton, and the residue, on continuing the distillation at 
1000® C., yields a further volume of 4500 cubic feet of 
gas, but no tar, so that removing the gas first formed' and 
the tar vapour from th6 secondary reactions induced by 
high temperature has reduced the gas yield by some 1500 
cubic feet per ton, and increased the tar yield by 12 gallons ; 
and an examination of the tar shows that the 12 gallons 
gasified by dir^t distillation at high temperature consist 
of the lighter pojrtions of the whole of the tar, which at 
this temperature " is capable of producing 1200 cubic feet , 
of gas, leaving 300 cubic feet to represent the volume 


28,766 cubic feet 

that is, you would rather more than double the volume of 
gas ; but it is a. non-luminous gas of the same thermal 
value (gros.s) as water gas, and not worth more than the 
3^^. to 4d. a thousand that you could make water gas at 
by one of the newer processes. 

" Now this is exactly what is done in .all the new --pro- 
cesses directly the cool passage for escape of the primary 
gas gets tar-logged, and the g.*is from the remaining coal 
is driven through the red-hot coke and along the sides of 
the retort. Under these conditions some 3500 cubic feet 
of 22-candlc gas arc obtained, whilst there is a free, cool 
passage for its escape ; and after that is closed the remain- 
ing coal yields by complete degradation of the tar , and 
hydrocarbons 9500 cubic feet of hydrogen and carbon 
monoxide. 

The limit of volume in gas-making, if not already 
reached, is fast being approached; economies arc day by 
day getting more difficult to make ; coal is not likely to 
cheapen ; And all this means that the chance of con^dcr- 
able reduction in the price of gas is getting less and less. 
If the price of gas could be reduced in our large cities to 
the price charged at Widnes, the consumption of gas could 
be economically increased, and for power and heat gas 
would hold an unassailable p<^tiofl ; but this can qever 
be done in existing circumstances^ .beda^se even If the' gas 
could be made at the necessary price, the increased output 
of coke would outrun the demand. If, however, tlie com- 
panies would only live up to their titles of “ Gas- Light 
and Coke Companies,” and bestow as much card, on the 


NO. 2204, VOL. 



434 , 


NATURE 


[January 25. 1912 


coke as on the ^as, and cater for the supply of a good 
domestic fuel at the price of coal, instead of treating coke 
purely as a by-product, the demand for it would soon reach 

point that would enable the desired reductions in the 
price of gas to be made. There is no need to fear as to 
the other by-products ; the output of sulphate of SMttmonia 
could be doubled without affecting the market, and a good 
tar will look after itself ; it was high heats that ruined 
th(? tar market, and with the demand for tar increasing 
for road work, no flooding of the market need be feared. 

During the last few years the statement has several 
times been put forward that “as the gas manager’s end 
and aim is gas, it is his duty to obtain the greatest volume 
of gas possible per ton of coal ** ; but with this 1 venture 
to disagree. The gas manager’s duty is to obtain the 
greatest possible value per ton of coal, and until every 1 
industry dealing with coal recognises that in this respect ‘ 
its aim is the same, little economy will be possible in 
our rapidly diminishing store of coal. 

'I'he pressing of temperatures in carbonisation to higher 
and higher degrees with the old conditions of lightly 
charged retorts has given larger yields of gas, but it has 
loaded the gas with carbon bisulphide, depreciated the 
coke, and ruined the tar ; and one of the chief claims for 
the adoption of the full-charge horizontals and intermittent 
vertical retorts for carbonisation is that they have improved 
the character of both coke and tar. 

As I have shown, this is due to a certain proportion of 
the gas and tar vapour coining off through the cool core 
and so escaping over-cracking, but it can bo only a partial 
improvement ; whilst, so far as the coke goes, the nearer 
it approaches metallurgical coke the less it is fitted for a 
domestic fuel. True it is, thj^ where the coke has been 
ina(b‘ harder .and brighter the 'gas manager’s market has 
improved ; but it has been for use in furnaces, manu- 
facturing processes, and for producers that the increased 
demand has been felt, and not for domestic use. 

1C veil for the heating of furnaces the coke made at 
e.xtreme temperatures is not so good as when the heats 
were slightly lower ; and in Germany this is beginning to 
be recognised, and Kdrting, in a paper read this summer 
(luiij, points out that the inclined settings, which used to 
work with 12 per ctnt. of fuel, now require fully 16 per 
rent., an increase due partly to higher temperatures, but 
largely to more highly carbonised coke. 

.Already the strides forward which gas has made as a 
domestic fuel are telling the tale in our atmosphere, and 
the yellow fogs of the , last century are getting rarer ; and 
if coke could be mad# a domestic fuel by leaving in it 
6 to 8 per cent, of volatile matter to facilitate ignition and 
give a flame, the g.asworks of the country could comm<and 
the fuel market. 

Remember^ that the sale of gas cannot be pushed beyond 
a certain point without overstocking with coke; the sale 
of both pro rata must be pushed, and if only vou could 
be persuaded that this is the right road, you would be 
backed up by tlif* smoke reformers and the public, and 
find yourselves able to sell a fuel coke at the price of the 
best coals. 

I have shown that the fat tor for which vou ruin vour 
coke as a domestic fuel is about 3000 cubic feet of gas of 
the same value as blue water gas ; the 3000 cubic feet of 
gas left in tbf? coke would be worth four or five shillings 
a ton on the selling price, .and the cost of replacing it bv 
water gas would be about one shilling, whilst the creation 
of a large domestic market would enable a reduction in 
the price, of gas to be made that would still further increase 
its use as a fuel. 

Now I am sure in my own mind that these are the 
lines the. gas industry should consider seriously, and that 
the advanres in the next ten years must be an endeavour 
to gel nearer to the ideal of carbonisation and to improve 
both ga» and coke. 

Ill a course of lectures such as these, four seems an 

iple allowance at the commencement — and probablv to 
tne audiiMice more than ample at the end— but I realise 
only now how miserably inadequate the time has been for 
the expression of ihi matter I desired to bring before you, 
and ran only hope that some of the points, controversial 
though^ thry may be, will prove helpful in considering the 
carbonisation of coal. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

'I'liK committee formed to promote a scheme for pro- 
viding a college of university rank at Brighton has resolved 
that the scheme shall be oni! for establishing a con- 
stituent college of London University for the county of. 
Sussex, the subjects to be arts, sciences, engineering, and 
pt‘dagogy in the first instance, but medicine and law to be 
1 undertaken later. 

The Old Students* Association of the Central Technical 
C'ollegi* is organising a dinner to celebrate the election*" of 
Prof. \V. C. Unwin, F.R.S., as president of the Institu- 
tion of Civil Engineers. 'Khe dinner, which will be held 
at the (Viterion Restaurant on Saturday, Kehruary 10, is 
intended to be a gathering of old students of the Ontral 
'IV-chnical College and Prof. Unwin’s studepts at Coopers 
Hill. 'l‘he chair will be taken by Mr. W. Duddell, F.R.S., 
pnsident of the Central Old Stiulf^nts’- Association, 
'rickets may be obtaim.'d from Mr. G. W. Tripp, 4 V'ainr 
field Road, Charlton, Kent. 

Several gifts to American universities are announced 
the issue of Science for January 12. Mr. Jacob If. SchilT 
has given 20,000/. to Cornell University to promote studies 
' in (jierman culture ; the 200,000/. fund for the further 
1 endowment of the medical school of Wi-stcrn Reserve 
University Iks been completed ; and De Pauw University 
has just brought to a successful close the campaign to 
rai.se 80,000/. to meet the conditional gift of 2o,oof)/. from 
the Rorkefeller Educational Board, 'rbe subscriptions 
amount to n little more than 88,000/. This will make the 
productive endowirn^nt of the University something aliove 
200,000/. 

'fiiK late Dr. R. D. Roberts, whose death occurred on 
November 14 last, h'ft estate of the gross value of 10,024/., 
of which the net personalty has been sworn at 6021/. lie 
bequeathed the ultimatf* residue of his properly “ to the 
University College of Wales, at .Aberystwyth, to form the 
nucleus of ;i fund to be formixl and administered in accord- 
ance with a scheme to be prepared by the said University 
College, and approved by my trustees, to enable professors, 
after a certain number of years of serviei* — say, not less 
Ilian ten — to be released from the professorial duties for 
a pi‘riod of about a year, and, at any rate, not less Ilian 
six months on full salary, a substitute being paid out of 
tlv income of the fund, the purpose of this relensii from 
college duties bf.*ing to enable the professor to refresh his 
mind by travel or research or visits to other univiTsities, 
and so gain fresh stimulus and equipniiMit for his work.” 

It has been announced that the ordinance for the institu- 
tion of degrees in veterinary science promoted by the 
University of Edinburgh has been passed by the Privy 
("oiincil, and has received his Majesty’s sanction. 'J'he 
ordinance will come into operation at the beginning of the 
next summer session, and by it the University is empowered 
to confer the degrees of Bachelor of Science and Doctor of 
Science in veterinary .science. The Edinburgh veterinary 
sliident will now be in a position to obtain an academic 
di.slinclion in addition to the diploma of membership of 
the Royal College of Veterinary Surgeons. Tlie present 
time marks a distinct epoch in the history of veterinary 
.•^eience in Scotland. The Royal (Dick) Veterinary College 
— the original Scottish veterinary school — is about to enter 
upon a fresh era, inasmuch as it has been decided to erect 
new and up-to-date buildings on a scale which will do 
credit to the important educational centre in which it is 
located. At the same time, the students of the college are 
helng afforded the means of entering the ranks of univrrsity 
graduates. These developments cannot fail to exert an 
important effect upon veterinary leaching in Edipbjprgh 
and upon the veterinary profession in Scotland. 

SOCIETIES AND ACADEMIES. 

London. 

Royal Society, Tnminry iS. — Sir Archibald Ceikie 
K.C.B., president, followed by Sir A. B. Kempe, vice- ’ 
president, in the chair. — Dr. J. S. Haldane, C. Gordon 
DouKlas, Dr. Y. Henderson, and Dr. E. C. 
Schneider ; 'I he physiological itffects of low atmospheric 
pnssiires, as observed on Pike’s Peak, Colorado. The 
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following is a short proliiiiinai y account of a si.*rit‘s of 
observations made in the summer of 1911 on the summit 
of Pike’s Peak, Colorado. Pike’s Peak is 14,107 feet 
above sea-level, the barometric pressure on the summit 
being about i«S inches (457 mm.). 'I here is an excellent 
stone house close to the summit, in which the authors 
welre aGcommodated during their stay of five wcijks. The 
main object of the expedition was to discover to what 
extent; and by what nif^ans, adaptation takes place to low 
barometric pressure, and consequent deficiency in the 
partial pressure of oxygen in the air. The authors’ chief 
conclusions arc as follows : — (i) After two or three days 
on the summit of Pike’s Peak very distinct signs of 
accliniatisation began to appear. (2) Before acclimatisa- 
tion occurred, fineness of the lips and face, nausea, in- 
testinal disturbance, headache, fainting in some persons, 
and periodic breathing were observed, besides great 
ll^[M.‘rpnoea on exertion or holding the breath for a few 
seconds. (3) All these symptoms are referable, directly or 
indirectly, to want of oxygen produced by the diminished 
partial pressure of oxygen in the air. The authors did not 
observe, eith(?r in themselves or in the large number of 
prrstnis who ascended the peak, any symptoms (apart from 
liu- fffects of the bright light) not referable to the same 
cans (4) After acclimatisation fiad occurred these 
s\mptonis disappeared, with the exception that hyperpnoea 
on exertion or on holding the breath for a few seconds was 
still miirh greater than usual. Periodic breathing was still 
observed occasionally, and blueness of the lips and face 
was present after continuous and powerful exertion, such 
as walking up hill. (5) The n*spiratory exchange during 
rest remained about normal in the one subject on whom 
exact experiments were made, and the respiratory exchange 
during work did not appear to be markedly increased, 
(o) After acclimatisation the alveolar carbon dioxide 
pressure was diminished from about 40 mm. to about 
27 mm. during rest or moderate exertion, which corre- 
spond*.Ml to an increase of about 50 per cent, in the ventila- 
tion uf the lung alveoli. During severe exertion the 
alveolai- i arboii dioxide pressure was about half what it 
normally is tluring similar exertion, which corresponded to 
an im rease of about 100 per cent, in the hyperpneea ; and 
owing to a temporary alteration in the respiratory quotient 
the brr-athifig was still further increased, so that it w,is 
tor a time increased to thrice what it would have been at 
sea-l<‘Vrl with the same oxygen consumption. (7) The 
liangi? in the level of alveolar carbon dioxide pressure 
occurred gr-ndually after going up, and disappeared gradu- 
ally on coming down, the change taking a number of days 
to reacli coinpletion. (8) The percentage of hicmoglobin 
in the blood in:reascd for several weeks on the summit of 
Pilo’ s Pi-ak, and varied in different acclimatised persons 
from ^ per cent, on the scale of the Gowers- 

I I.ald.''ir.p ha-mogiobinometer, corresponding to an oxygen 
cap.'icity of from 21 to 28-5 c.c. of oxygen per 100 c.c. of 
Mood, '['he number of red corpuscles per cuMc mm. of 
blood ini reased parallel with the htemoglobin, and the 
porccnt.age volume of red corpuscles, .as deterniincd by the 
h.'vmatocrit, .also increased in proportion to the percentage 
of hreinoglobin. (9) A large increase in the total amount 
of Iia'inoglobin (determined by the carbon monoxide 
method) in the body occurred during the first three weeks, 
and along with this increase there was found, except in 
the first week, a slight incrca.se in blood volume, as well 
as the incrc.asc, already referred to, in the percentage of 
naiinoglobin. (10) On coming down from Pike’s Peak the 
meinoglobin percentage diminished much more rapidly 
haemoglobin, so that the blood volume was 
still ttirlher increased at first. It required about four 
Weeks fov the excess of haemoglobin and blood volume to 
disappear, though the haemoglobin percentage fell to normal 
much earlier. (11) So far as the authors could ascertain, 
101 e wjxs very little change in the rate of circulation un 
t iKe s Peak after acclimatisation. Pulse and blood 
pressure were but little affected. In mo‘;t cases, however, 
tften- was a slight increase in the pul^e-r ite. (12) After 
acclimatisation the oxygen pressure in the arterial blood 
l le.asurcd by the carbon monoxide method) rose during rest 
nkr^ i ^ 3S’nini. of mercury, or 66 per cent, above the 
'eotar oxygen pressure, and remained at a level of only 
I ^2 mm. below the normal oxygen pressure at sea- 
cvel. Immediately after ascending the peak, and before 
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acclimatisation had occurn d, the arterial oxygen pressure 
was found to be about 45 mm. below^ normal, and only 
slightly above the alveolar «)xygen pres.surc. Tlire change 
appears to be due to a progressive increase in the activity 
of the alveolar epithelium in secreting oxygen inwards. 
On raising the alveolar oxygen pressure to normal, the 
difference between alveolar and arterial oxygen pressure 
diminished rapidly. (13) Acclimatisation to high altitudes 
is due mainly to the increased secretory activity of the 
alveolar epithelium, but partly also to the increased lung 
ventilation, and to a lessor extent to the increased hajmo- 
globin percentage in the blood. The acclimatisation takes 
some days to develop. During rapid ascents in balloons 
or aeroplanes it would not have time to develop, and this 
explains the contrast between the experience of balloonists, 
&c., and that of mountaineers who ascend gradually. — 
J . Barcroft : The effect of altitude upon the di.ssocialion 
curve of the blood. The affinity of hienioglobiii for oxygen 
depends, among other things, upon the hydrogen ion con- 
centration of the blood. After removing the COj from 
blood, a scale was made out for the blood of each person 
plotting the percentage of oxyhemoglobin at a standard 
oxygen pressure vertically, and the amount of Held added 
to the blood horizontally. Thus, by estimating the per- 
centage of oxygen in the haemoglobin of blood at high 
altitudes, an estimate can be made of the acid w’hich has 
been contributed to it by the organism. It thus appeared 
that at each altitude the alkalinity of the blood decreased 
(apart from CO^). This was so in the resting individual, 
but much more markedly so during exercise. The dis- 
sociation curve of blood exposed to the CO, pressure of tin* 
alveolar air confirmed the result that during rest the; 
dissociation curve remains constant. During activity the 
affinity of the blood for oxygen decreases, and the hemo- 
globin is able to unite with less oxygen in the lung, and 
to do so at a lower rate. On the other hand, the rate of 
di.ssociation in the tissues increases. The acid which 
accumulates in the blood is not lactic acid entirely, and 
during rest only to a slight extent. The persons whose 
blood was most alkaline (apart from CO,) were most prone 
to sickness. — R. Kirkpatrick : Note on Astrosclcra 

willcyana, Lister. Astrosclcra willeyana, Lister, is a 
small columnar, or mushroom-shaped, organism, somewhat 
I resembling a coral in appearance. It has been described 
I by various zoologists respectively as a calcareous sponge, 
! a siliceous sponge, and a coral. Mr. Kirkpatrick, who 
dnnlgcd numerous specimens from d depth of 50' to 100 
fathoms off Christmas Island, Indian Ocean, has found 
that the organism is a siliceous .sponge with a supple- 
mentary skeleton of aragonite, and that it owes its unique 
character (viz. that of forming a supplementary skeleton 
of aragonite) to its association with a degenerate Floridean 
alga (red seaweed). Certain of the sponge cells envelop 
the spores of the, alga, and sec rete around them concentric 
layers of aragonite. The little spherules so formed are 
in several respects comparable with the cyst pearls of 
p(?arl oysters and mu.s.sels. The spherules are at first loose 
and separate, but later become welded together so as to 
form a firm coral-like skeleton. The encysted algal spores 
may be killed and wholly calcified, or they may retain their 
vit.ality and germinate, so as to form branching thread- 
like filaments, which boro their way through the solid 
calcareous walls. The algal plants in the soft tissues of 
the sponge are of microscopic dimensions. — Dr. II. B. 
Fantham : Herpctoniouas pcdiculi^ nov. spec., parasitic 
in the alimentary tract of Pediculus vestimenti, the human 
body-louse. Ilcrpctomonas pediculi is a parasitic flagel- 
late protozoon. It has been investigated especiallv in 
body-lice reared and fed on the author’s own blood. It 
also occurs in “ wild” lice, but only some S per cent, are 
infected, and then slightly. The life-cycle of the parasite 
comprises pre-flagellate, flagellate, and post-flagellatc 
stages, which gradually merge into each oth(*r. These 
forms -of the parasite occur broadly in the fore-, mid-, 
and hind-gut respectively of adult lice, while pre-flagellate 
stages also occur in the digestive tract of larval pediculi. 
The pre-flagellate stage resembles the Leishman-Donovan 
body. The length of the flagellate body varies from 11 fi 
to 26 while the single free flagellum is usually about 
as long as the body. Oval, ‘encysted post-flagellatc stages 
may be recovered from the faeces of infected lice. Striated 
thick-walled cysts occur very rarely. The mode of inftt- 
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U casual, cysts bcinj^ swallowed accidentally by lice. 
rh» rr is no heicditarv infectit)n. //. prdictili is important 
in at lejfet twt) respects : — (i) it occurs in human body- 
lice, which themselves may act as carriers of disease in 
certain circumstances in some parts of the world ; also 
(j) it has been assorted that parasites belonginfi to the 
j^enera Herpetomonas and Crithidia, occurring* in blotnl- 
suckin^ insects, are staj^es in the life-cycles of trypano- 
somes of vertebrates. Althouf^h many lic(*, infected with 
fl. pt'diculi, had been bred on the author’s body, fed only 
on his blood throuj^hout their lives, and kept confined, yet 
no trypanosome has been found in his blood, whether 
examined by smear, thick film, culture, or by .sub-inocula- 
tion into white rats, the experiments havinj^ extended over 
a period of nearly three years. Also, rats inoculated with 
H. pediculi have not developed trypanosomes. H. ppdiculi 
is a harmless parasite of the difjestive tract of Pcdiculus 
vcstimetiiiy and has no connection with any vertebrate 
trypanosome. The possible occurrence of such a natural 
Herpetomonas in lice must l)c remembered when experi- 
menting with pediculi as possible transmitters of Leish- 
mania. — Captain A. D. Fraser and Dr. H. L. Duke : 
.\n antelope trypanosome. Ten days after blood of a bush- 
buck. which was shot on the shores of the Victoria j 
Xyanza, had been injected into a healthy goat, trypano- 
somes appeared in the goat’s blood. The same species of 
trypanosome was present in blood smears made from 
another bushbuck .and a sikitunga, which were shot in the 
same neighbourhood. The small characteristic trypano- 
some corresponds morphologically to the one which was 
discovered in cattle in Uganda, and was named Trypano- 
soma uniforme by the Royal Society Sleeping Sick- 
ness Commission, iqoS-io. This is shown by curves re- 
presenting the distribution, by percentages, in respect to 
length of the antelope trypanosome and T. uniforme. 
Cattle, goats, sheep, and bushbuck were infected. 

.Monkeys, pigs, dogs, cats, guinea-pigs, and white r.ats 
proved to be refractory. It is concluded that the trypano- 
some foun<l in the antelope was T. uniforme, Experi- 
mentally it was shown that laboratory-bred Glossina 
paJpalis were capable of transmitting this species of 
trypanosome from infected to healthy animals. Of six 
experiments, four were successful. The flies became in- 
fective in from twenty-seven to thirty -seven days, and the 
infection in the fly was always limited to the proboscis. 
In order to .ascertain if G. palpalis caught on the Lake- 
shore, ne.'ir where the infected antelope h.ad been shot, 
Were naturally infected, flies were collected there and 
brought to Mpumu, where they were fed on a healthy goat. 
After io2f) flies had been put on the goat it became infected 
with Trypanosoma uniforme. Some days afterwards j 
T. vivax, with which wild flies had previously been shown 
to be naturally infected, also appeared in the goat’s blood. 
Thf' conclusions are : — (i) this trypanosome, which is of 
fairly frequent occurrence among Lake-shore antelope, is 
T. uniforme ; (2) the available evidence points to Glossina 
palpalis as being the carrier of this species of trypano- 
souiH ; (■^) G. palpalis caught on the Lake-shore are natur- 
ally inh‘cted with Trypanosoma uniforme. 

Paris. 

Academy of Sciences, January 8th. M. Lipmnnnn in the 
chair. — P;iul Sabatier and .A. Maiihe : 'I'he catalytic 
d»coinposii ion of formic esters. The authors have 
previously shown that formic .acid suffers catalytic decom- 
position in two different w.ays, some catalytic, agents, such 
as titanium dioxide, producing carbon monoxide and water, 
others, Mich as finely divided metals and zinc oxide, giving 
ri.se to carbon dioxide .and hydrogen. Catalysis by the 
oxid» s of thorium, manganese, itc., lakes place in both 
s. I study has been extended to the action of these 
v.'irious catalytic agents on the formic esters, .and the pre- 
dominant reaction is a decomposition of the ester into 
alcohol and carbon monoxide.- -G. Fayet : A new comet 
of short period. Observations on a very faint comet, of 
.about srven years’ period, discovered by M. .Schaumasse. 

M. TsitsAiea : Isothermal surfaces. — Paul Ldvy : The 
integia)-differential equjitions of M. Hadam.ard.- P. 
Helbronner : Survey of the higher regions of the French 

simple relation betweim the 
coefficient of expansion of liquids and the temperature. 
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If o he the coi'llicient of t‘xpansion at T" absolul*^ T. the 
critical temperature absolute, then the e.xpression ^ — 

holds good. U.sing the genc'ral formul.'i o the 

values of \ obtained with various liquids approximate 
closely to 2.-~ C. Matiarnon and M. Lassieur : Actions 
of nitrogen and ox3'gen on magnesium. Oxygen begins to 
act on magnesium at boo*^ C., and nitrogen at about 
670° C., the former acting rnucli the more rapidly. 'I'he 
addition of mercury to form an amalgam does not lacilitalc 
these reactions. — L. C. Maillard : Action of amino-acids 
on the sugars. Amino-acids .act rapidly at 100° C., slowly 
at 37° C., with various sugars, producing brown sub- 
stances, with elimination of carbon dioxide and water. 
The carbon dioxide is split off from the amino-acid. 'I'he 
action is general, h.aving been obtained with glycocine, 
sarcosine, alanine, tyrosine, glutamic acid, \c. ; of thes^i. 
alanine acts the most readily. — Marin Molliard : Com- 
parison of the phenomena of oxidation in galls and in the 
homologous normal organs. The respiratory t|iiotients for 
normal leaves of the elm, and for the galls prodiicr-d by 
Tetrancura Vlmi, arc practically the same in darkness; 
j but in light, in an atmosphere containing 8 per cent, of 
carbon dioxide, for tfie same volume of this gas absorbed, 
much less o.xygen is evolved bj* the galls than by the souinl 
leaves. — J. Winter : Remarks on the gastric acidity. 
There is no uniform type of gastric juice, its compositiim 
depending on the food taken, the psychic state, &c. 'Ihere 
is no direct connection between the production of gastric 
juice and that of its acid constituents. — II. Labbd an«l 
L. Violle : Elimination of aminoid nitrogen in d**- 
pancreatised dogs. In depancreatised dogs the ratio ol lb*- 
urinary .'imino-acid nitrogen to the total nitrogen of the 
urine is about four limr?s as great as for normal animals. 
— P. Masritot : 'fhe possibility of preserving the. human 
cornea in a living st.ate afti r removal from the body. A 
human eye, removed in a case of glaucoma, was kept for 
eight days in hjcmolysed human serum, the cornea, 
pr<!viously opalescent, gradually regaining its transparem \ . 
Part of this corn(*a was then gr.afted into another palit-nr.'* 
corne.'i whicli had become entirely opaque owing tt) .'uv 
.Mccident. 'I'he transplanted cornea has n‘tained its traii'-- 
parency aft(‘r sevm months, and the vision is one-t«.ntli 
normal.' -Robert L6vy : Relation of ar.ichnolysin to ila* 
f«‘male genital organs of spidc?rs. — Maurice Arthue : 
Intoxication by venoms and by proU^ids. 'i'he effects o\ 
snake poisons on rabbits closely resemble those c>f anaplu- 
laxis, therefore a rabbit .sensitised by injiclion of proo n1 
material should b<^ rendered more sensitivr- l»» snake 
I venoms, and vice versa. 'This is found to be tin.’ 

'I'he venom of the; cobra has two distinct actions, one ;hi 
effect common to snake poisons, the othir a curare-lik' 
action confined to the venoms of a restri(”le<l number "i 
snakes. — L. (k Seurat: 'I'he life-cycle of the Spiropt»ji 
of the dog: — F. Picard : 'flic biologj of the ])otato-iiuiih 
(Phtorimaea opcrcullela) and its occurrence in Frant" 
J’his moth, which inflicts great damage on the potato croi> 
in the United States, .\uslralia, and other parts ttf ili- 
globe, has lately appeared in various districts in I-'ran* • . 
but so far its distribution there is not wide. Disinfection 
with c.'irbon bisulphide; appears to be; the only remedv. 

A. Quidor : 'I'orsie)!! of the; Le‘rn<x*idce, and their nfliniii '^ 
to Sphyrion and llepatophylus. — Louis Qentil : G»>ole)gi« nl 
observations on the route of (.ieneral Moinier’s colun n 
between Fe;z and the Atlantic Coast. — E. A. Martel: 1 
canon of the; Rhone. — Alfred An^ot : Value of ih' 
inagne'tic elements at the Observatory of Val-Joyeiix i‘* 
Jaiiu.'iry i, 1912. — .AIfre.‘d Aagrot : Mean value m th*; 
cloudiness at the time of the forthcoming total eclipse' 
the .sun. The chances for and against fine we^ather 
th»» central line in France on April 17 have been .arriv*! 
at from consideration of the weather, at Paris ;md Nani ■ 
for the period April 15 to 19 during the twenty years 
1891-1910. The unfavourable cases exc.eed the; favoural l'* 
by nearly 2 to i. 

January 15. — M. Lippmann in the ehair.— F. 
Baillaud : The catalogue of .stars published by M- 
Cosserat, director of the Observatory of Toulouse. R* - 
marks on vol. viii. of the “ Annales de I’Obscrvatoire tf* 
Toulouse.” — tinile Picard: .A geme-ral theorem relating 
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unifDrni functions of om* variable connorted by an 
al{^cbraifal relation. — K. Vallier : The present position of 
the ballistic problem. A resume of the forrnulaD that have 
been proposed to conn(?ct the air resistance with the 
velocity of a projectile.-^Auguste Ri^hi : Sparks in rarefied 
air and under the action of a magnetic field. The effect 
produced, is illustrated by a photographic reproduction; an 
illustration of a speci«al form of vacuum tube is also given, 
by means of which the mechanical effects of the spark in 
gases under reduced pressure have been studied. — ^The secre- 
tary .'innoimced the death of Jacob Ainsler, correspondant 
for the section of mechanics. — ^J. Hadamard : A question 
relating to viscous liquids. An acknowledgment of priority 
to* a paper by M. Rybezynski. — Louis Roy : The general 
equations of flexible membranes. — M. do Broitlie : The 
observation of the Brownian motion in gases at low 
pressures. Working with fumes of phosphorus in air at 
abeut 1 mm. pressure, the independence of the Brownian 
Moiion and the pressure has been approximately V€?rified 
for pressures between wide limits, but starting from a 
certain pressun? (some millimetres of mercury) the agita- 
tion tends to increase. — C. Leenhardt and A. Bouttfric : 
Ovoscopy in sodium thiosulphate crystallis(‘d with five 
iimUcules of water. A direct determination of the latent 
heat of fusion calorimetrically gave L -47-9 at the 
pMUperature and using this value in the van ’t Hoff 

formula, ih(> mol(?cuIar lowering found is K = 42*8. The 
direct determination of K with urea as the solute gave 
K = 42 (). It is important that the solvent should contain 
water of crystallisation corresponding exactly with the 
formula Naj;S^,0,. 51130, and details of the method of 
working are given.' — Kug^iie Wourtxol : A new determina- 
tion of the atomic weight of nitrogen. TIk* method is 
based on the determination of the weight of oxygen 
required to convert a known weight of nitric oxide into 
the peroxide N^O^. Five experiments gave Nr- 14,007 
(O— !(■)), the extreme values being 14,005 and 14,008. -- 
A. Besson : 'I'Ik; preparation of magnesium silicide and 
its decomposition by acids. A study of the reaction 
betwe»*n magnesium powder .and finely divided quartz, and 
of the conditions giving a maximum yiedd of magnesium 
silicide. Hydrochloric acid was found to be the best acid 
for attacking the silicide, the maximum yield of hydrogen 
silicide obtainable being from 6 per cent, to 7 per cent. -- 
L. Huflronenq and A. Morol : The combinations of 
chromium hydroxide with the amino-acids derived from 
lh(‘ albumens. — A. Quyot and A. Kovacho : The action 
id formic acid upon the triarylc,arbinols. Triphenylcarbinol 
(1',.1I,,).,.C(011), heating with 20 times its weight of 
anhydrous formic acid, is quantitatively reduced to the 
iivdnicarbon triphen3dmcthane, and the reaction is general 
for triarvlcarbinols. -.A. Tison : The dichotomic nervation 
in tin* Tonifers. Dichotomy is shown to be the normal 
modf' of r.'imification in certain appendices of Conifers. — 
ti. Arnaud and Ed. FoBx : The form of Didium of the 
oak in Fr.ance. — A. Marla and Lc'-on MacAuliffo : The 
morphological characters of 61 French murderers 
arid suicides.- A. Maflrfian : Food and the length of the 
intrstine in mammals. Results of th(! dissection of 280 
mammals show that the nature of the food is an important 
lactor in the evolution of the alimentary canal. -M. Bisot : 
The brachio-antibrachial in the ('heiroptera.--Mlle. IC. 
Poyresra and F. Vllls : An oxyhfemoglobiii band in the 
ultravioI(‘t spf'ctrum of blood. This band, in position 
near Cd 12,* was first noted by Sorct in 1885, but its 
existence has since been denied by many investigators. 
1 h'* authors* investigations confirm those of Soret, and 
they consider that the negative results obtained .subse- 
quently were due to too rapid variations of the ronccn- 
traiiiin.- K. Vasticar : The structure of the internal 
pillars of Corti’s organ. — A. Trillat : The influence of 
thi- gases evolved by putrefying organic substances on the 
growth of bacteria. — Paul Vuillomin : A human parasitic 
fungus, Glcnospora graphii. — P. Chaussd : A new dis- 
tinctive character of the human and bovine tubercle 
bacillus. The domestic animals, dog and cat, contract 
tuberculosis much more easily from the bovine tubercle 
bacillu.s than from thfit of human origin.- -J. BridrB 
J'nd A. Boquet : Vaccination of sheep against scab by 
means of a specially prepared virus. The process of 
preparing the modified virus is described in detail, and 
from the results of experiments on 300 sheep the method 
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would appear to be of general application. It has several 
.advantages over the method in current use, the main 
one being that the closed local lesion is not contagious. — 
F. Kerforne : 'Ihc nature and origin of the iron minerals 
of the forest of Lorges (C6te.s-du-Nord). — Kniile Maun: 
and L^joii Bortrand : The geological structure in the* 
north of the department of \'ar.- J. Vallot : The measure- 
ment of the subterranean i.‘Xcavation produced by the 
spring of Fon Tr^boula. — M. Thoulet : A bathy-lithofogical 
map of the sea floor on the coasts of the Gulf of Lyons. 

Nkw South Wales. 

Linnean Society, November 29, 1911. — Mr. W. W. 
J^fOggatt, president, in the chair. — P. Cameron : A 
collection of parasitic Hymenoptera (chiefly bred) made by- 
Mr. W. W. Froggatt in New South Wales, with descrip- 
tions of new genera and species. Part ii. Five genera 
and nineteen species of the family Chalcidid.r are described 
as new. The type-specimens of three species were bred 
from the codlin-nioth. — R. E. Turner : A revision of the 
Australian species of the genus Cerceris (llymeiu)ptera). 
Eighteen species, including one described as new, are 
treated of. The types of all the species, except the common 
C. australis y Sauss., have been consulted. 'J'he dry con- 
ditions prevalent over a large part of Australia are emin- 
ently suitable for the members of the genus. Neverthe- 
less, it m.ay prove not to be so well represented as in 
North Africa and India, for the section of the genus, 
characterised by a raised plate at the b.ase of the second 
ventral segment, seems to be entirely absent from Australia. 
— Dr. R. Qreiar-Smith : Contributions to a knowledge of 
soil-fertility. No. iv. The .agriccre and bacterio-loxins of 
soil. Soils which have been heated to 65°-75° in order 
to kill off the phagocytic protozoa of Russell and Hutchin- 
son give a greatly increased bacterial growth after treat- 
ment with the volatile disinfectants or fat-solvents. This 
effect is obtained with the soil-bacteria and with added 
test-bacteria. The treatment with disinfectants, therefon.*, 
docs something more than destroy the protozoa. One is 
justified in ascribing the effect to the translation of the 
agricere by th(^ behaviour of the various l.ayers of the soil, 
following the treatment with ether or chloroform. The 
top layers, which contain most translated agricere, give 
lessened bacterial growths, and', conversely, the lowest 
layers produce greater numbers of bacteria than the inter- 
im^diate soil. The action of the agricere cannot be s<i 
clearly shown in soils heated at hi^cr temperatures, on 
account of the disturbing influences of the natural toxins 
and the he^al-toxins of Pickering, 'fhe volatile disinff^ctants 
have 110 action upon the toxins of the soil, either in destroy- 
ing or translating them. 'J'hc enhanced bacterial growth 
after chloroform trc.atment could not be credited to traces 
of disinfectant remaining in the soil. It was noted that an 
abnormally toxic soil became normal after he.nvy rains, 
and experimental work show’cd that the toxins were 
washed from the upper into the lower layers.--D. 
McAlpine : 'I'he fibro-vasrular system of the pear (pome).' 
After m.aceration in water for five days, the el.-iborate fibro- 
vasrular system ^may be satisfactorily displayed. It has 
the sam»j general plan as lliat of the apple, described in 
detail in a paper rend at the last meeting. — .\. B. 
Walkom : Note on a new species of Favosiles from the 
Yass District, N.S.W. The fossil coral described occurs 
in the Silurian beds of Derrengullen Creek, near Yass, 
together with F. gothlandiiUy I^am., and F. hasaltiaiy 
(loldfuss*, var. salcbrosa. It is more nearly' allied to the 
former, but has the corallitc tubes generally larger, the 
tabuUo more closely spaced, the septa more regularly 
arranged and shorter, and the mural pores usually in three 
vertical rows. 
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77 /E SrunV OF CRYSTALS. 

(1) Crystallography and Practical Crystal Measure-- 
ment. By Dr. A. K. H. Tutton, F.R.S. Pp. xiv+ 
()46, with 3 plates and 720 figures in the te^t. 
(London : Macmillan and Co., Ltd., 191T.) Price 
305. not. 

(2) Crystals. By Dr. A. E. H. *Tutton, F.R.S. 

Pp. X + 30I, with 24 plates and 12C^ figures in the 
tfxt. (London : Kegan Paul, Trench, Triibncr and 
Co., Ltd., 191 1.) Price 5.9. (The International 
S(‘ienliric Series.) l 

T he rapid advances which have been made in 
recent years in our knowledge of crystals, and 
(he increasing number of points at which crystallo- 
graphy coTiK's into contact both with chemistry and 
physics, render it mon^ than ever desirable that 
slLidenls of these sciences should acquire a sound 
knowledge of the nature and properties of crystals 
and an acquaintance with the methods of crystallo- 
graphic research. In * illustration of this it is only 
necessary to refer on one hand to the work of Pope 
and Barlow on Ihe relation between valencv and 
crystalline structure, and on the other to that of 
Lehmann. Vorliinder, and others on the remarkable 
gnmp of bodies forming the so-called “liquid 
crystals,” 

Alrliough numerous excellent treatises on crystallo- 
graphy hav(‘ been publislicd in recent years in Ger- 
many and hVance, in England the number of works 
devf)l<‘d to this subject has been very limited, and, 
until the recent appearance in America of a transla- 
tion of the optical section of Prof. Groth’s \velI-kn©'Cvn 
hook, the only information available on the.' physical 
Nid(‘ in English has been that contained in the intro- 
ductory portions of text-books of mineralogy. There 
was thus ampk; room for «a new book, and Dr. 
rnttoirs volume on “Crystallography and Practical 
( rvstal Mt^asurement '* (i) will be welcomed by .all. 
workers in thr» subject. Although in some respects 
incomplete, its very full treatment of what are, from 
tin- practical point of view, the most important 
branches, vi/. crystal measurement and optics, render 
it a valuable and important addition to the literature. 

d'lu‘ hook is essentially a practical one, and is 
chiefly concerned with the methods of determining 
the f(^rm of cr\^stals and of measuring their various 
physical constants; but attention is also given to the 
underlying matters of theory. It is divided into two 
parts of nearly equal length, dealing respectively 
'^ith the morphology and the physical properties of 
cry^^als. 

'J'he practical and theoretical portions of the sub- 
ject are treated side by side, in successive chapters. 
I'hiis, in part i., after a short introduction on the 
nature of crystals, a description of the method of pre- 
pnring suitable crystals for measurement is followed by 
a chapter on the goniometer, and this is at once illus- 
trated by an account of the actual measurement of a 
crystal of potassium sulphate. The succeeding 
chapters treat of axes and the law of rationality, 
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2ones and the storcographic projection, and the, 
formulae required in calculation ; and the measurements 
of the crystal previously made arc then worked out in 
detail. An account is next given of the theories of 
crystals as homogeneous structures, and of crystal 
symmetr>" and its thirty-two types. Chapters xi. to 
xxiv. are devoted to an account of the crystal systems 
and the various forms possible in each of the thirty- 
two classes, the discussion of each system being fol- 
lowed by a full account of the measurement and 
calculation of one or two crystals belonging to it. 

Among subjects dealt with in later chapters may 
be mentioned goniometry at higher temperatures and 
the change in the angles of crystals on heating, gonio- 
meters with two and three circles and the gnomon ic 
projection, the dcnsit}|| volume, and structure of 
crystals and the calculation of their mol(Tulai% “ dis- 
tance ratios.” Part i. ends with a usedul account of 
Fedorov’s theory of cubic and hypohexagonal types, 
and a short reference to the theory of Pope.* and 
Barlow on valency-volumes. 

The description of Fedorov’s theory and his method 
of arriving at the correct mode of setting up a 
crystal in accordance with its structure, Is especially 
noteworthy as containing the first account which has 
appeared- in English of hia> method of “crv^tallo- 
chemical analysis,” by m(‘ans of which it will be 
possible to identify, after measurement of its crystals 
and reh'rence to an index, any chemical substance 
of which the crystalline data hav(' been incorporated 
in the index. The method is not yet available for 
general use, but in the hands «»f Prof. Frclorov it has 
already proved very successful under numerous tc'sls, 
and seems lik(‘ly in the future to prove of gr<at 
service to the chemist. 

In the chapters on crystal axes, zones, and indices, 
as well as in those on crystalline symmetry, the stereo- 
graphic projection, &c., proofs have perhaps wisely 
l)een omitted ; but some explanation of the meaning 
of the numbers forming a zone-symbol might well 
have been included. 

The second, or physical part of the book (pp. 547- 
(>33) is devoted .almost entirely to the discussion of the 
optical properties of crystals and the methods of deter- 
mining them. I'he methods of measuring the expan- 
sion of crystals by heat and their elastic projJerties 
by means ol the author’s interference-apparafus. are 
also de.scribed, and the last chapter contains a short 
account of the hardness, of crystals, and of liquid 
cry.stals, and the use of the “crystallisation micro- 
scope.” No reference is made, however, to other 
physical properties, such as pyro-, piezo- and thermo- 
electricity, and thermal and electric conductivity. 

The first eight chapters in this part (pp. 54!;-6So) 
are occupied with a discussion of the nature of light 
and the mode of its transmission through crystalline 
media, while the rest of the optical portion (pp. 681- 
883) is chiefly devoted to a description of the instru- 
ments and operations required for the measurement 
of the various properties expressible by the form and 
orientation of the optical ellipsoid. This portion in- 
cludes detailed directions for the cutting and grinding 
of prisms and plates, the production of monochromatic 
light of any desired wavc-lcngtji, the determination 
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of tlu* dircHrlions of light-vibration in crystal plates, 
and of refractive indices by means of prisms and by 
total reflection, and the examination and measure- 
ment of interference-figures. Pleochroism and the 
rotation of the plane of polarisation arc also dis- 
cussed, and then' are excellent chapters on the crys- 
tallographic microscope and its accessories, with an 
account of Fedorov's universal stage and the methods 
due to him and to Becke for the location of the optic 
axes in a crystal section. 

'Fhe descriptions are very full, and for the most 
part clear, but some few points have been noted which 
seem to call for criticism. Thus, for instance, on 
p. 5S5, the mode of construction of the optical ellip- 
soids on three rectangular axes the lengths of which 
.'ire made (either directly c# inversely) proportional 
to th^ v.'dues of the refractive indices of the crystal 
for the vibrations taking place along them, is not 
m.'id(‘ clear at the start; and, moreover, the expression, 
“the refractive index along” a given direction, which 
frequentlv occurs, is ambiguous, and does not seem 
to be anywhere defined. A slip is noticeable on 
p. 572. where the wave-front in a crystal is stated 
in the general c;ise to be an ellipsoid. 

'I'he methods and apparatus described throughout | 
the book are principally those of which the author I 
haii had personal experience in his well-known re- i 
searches, and the examples are mostly taken from ! 
the same source. Tlie treatment is very detailed and 1 
almost unnecessarily circumstantial, and in many j 
places there is a good de.al of repetition. Thus, for*| 
example, in the seven chapters dealing with crystal • 
calculation, though it is no doubt desirable that the • 
advantage of systematic methods of computation | 
should be impressed upon the student, it was perhaps 1 
scarcely necessary to insert the actual working (with ; 
a diagram) of every spherical triangle and anharmonic j 
ratio computed; whilst in the physical portion of the i 
lx)ok a considerable amount of space might have | 
been saved by the omission of much of the. large mass I 
of practical detail, |)arlicul;jrly that concerning some 
of the less readily determinable properties, such as 
el.'isticity (of which riie account occupies eight pages) 
and thermal expansion (twenty pages), for which the j 
reader ma\’ fairly be (‘Xpected to consult the original 
memoirs. A reduction in the size and cost of the | 
book would have been advantageous, as rendering it | 
mon.' accc'isible and at the same time more useful j 
to the student, who may be apt to be somewhat 
hewildered by the amount of information firovided 
for him. 

'rin.* numerous illustrations, which have been mostly I 
drawn by the author or specially engraved for the 
book, .'ire, with a single excej)tion (Fig. 440), all 
excellent, 

(2) The smaller book is based on a lecture delivered 
by the author at the meeting of the British Asso- 
ciation in Winnipeg in 1909, and is intended for the 
general reader, to whom it aims at presenting an 
account of some of the more important properties of 
crysi.'ds' geometrical, physical, and chemical — 
especially in rel.'jtion to their molecular structure. 

Ihc task of conveying to a reader a clear idea of 
this somewhat exteosive subject within the compass 
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of some 300 pages, without assuming some previous 
acquaintance with crystals, is no easy one, and the 
difficulty has been increased by the inclusion of 
numerous practical experimental details, which, how- 
ever appropriate in a lecture, are of little use in a 
book of this kind. In the same way, a very large 
amount of space (twenty pages) has been diwoted to the 
behaviour of plates of quartz and amethyst in polarised 
light, some of which might probably have been better 
utilised for an expansion of other parts of the book 
which have suffered from undue compression, such 
as the discussions of interference and of molecular 
” distance-ratios.” 

Not a few incorrect or misleading statements hav«- 
been noticed. Thus, for example, the types of syni- 
metry unrepresented among Sohneke’s sixty-five point"- 
systems are not those having no plant' of symmetry, 
as indicated on p. 117, but chiefly those showing 
hemimorphic character. In chapter v., which deals 
with crystal-axes and the kiw of rational indices, the 
meaning of the axial lengths and the manner in which 
they are determined by means of the intercepts made 
by a parametral face arc not explained early enough, 
or with suflicient prominence, and the figures C)f 
simple pinacoid forms, with inscribed axes, which 
illustrate the axes of the various systems, are mis- 
leading as to this point. Again, on p. 51, the letters 
a, h, c, are used to denote the three crystal axes, 
while on p. 57 (without further expkinalion) they are 
used for the unit lengths along these axes. .Similarly, 
p. 57, the “three numbers [m, u, r] expressing 
the intercepts ” appear to denote the actual lengths 
of the intercepts, while at the bottom of the follow- 
ing page the intercepts are explained as meaning the 
multiples of the unit lengths, a, b, i\ The meaning 
of the example on p. 58 is far from clear. 

There arc numerous admirable illustrations of grow- 
ing crystals, and a good coloured platt' of crystals 
in polarised light, which have been reproduced from 
th(* author’s own photographs. 

It is to bo feared that the book will scarcely be 
intidligible to a general reader without some previous 
knowdedge of the subject, but the student who i.< 
already familiar with the elements of crystallography 
mav find much in it that is interesting and sugges- 
tive. H. L. B. 

THE GEOGRAPHICAL BASIS OE HISTORY. 

A Historical Geography of the British ('oloates. 
Vol. v., Canada. Part iii., Geographical. By J. D- 
Rogers. Pp. viii4-302. Vol. v., part Lv., Ne.w- 
foundland. By J. D. Rogers. Pp. xii4-274. 
(Oxford : The Clarendon Press, 1911.) Price 4.%'. td. 
each vol. l 

T WO more volumes of Sir Charles Lucas’s valuable 
“ Historical Geography of the Briti.sh Colonies *' 
have appeared, in which Canada and Newfoundland 
are described. The Canadian volume deals with the 
geography, but the historical aspect is still largely 
to the fore. No general account of the whole region 
occurs, in which the principal characteristics of this 
portion of the North American continent is given, but 
we are introduced at once to the far north land and 
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rhe story of its discovery and exploration. The ex- 
tr(?nio eastern portion, Nova Scotia, is next treated, 
and its character and development are traced step by 
step from its first settlement at the bej^inning of the 
seventeenth century until the present time, when its 
^i^reatest activity centres in the city of Halifax. 

Joining this eastern region to central portions of 
the Dominion is the important province of New Bruns- 
wick, which unites the estuary of the St. Lawrence 
to the Atlantic coast of the Bay of Fundy, and pnv 
vides Quebec with valuable southern lines of com- 
munication without passing into the territory of the 
I'nited States. To the north of the St. I.awrence 
lies a barren region between it and Hudson Bay, of 
Vvliich the development has been restricted to Labrador, 
eastern coast, and even here resident fishermen 
and traders, with a tliousand or two Eskimos, make 
up the population. Quebec and Ontario are the two 
centres ;ihout which the history of the middle eastern 
jKirtion of Canada centres, and in each the story of 
a steadily advancing utilisation of the land’s resources 
is unfolded, 'fhe prairie lands of the middle west 
are described in their different categories with their 
jiaiural features and resources, and we see the gradual 
opening up of the region by the early hunters, who, 
from Canada and from Hudson Bay in the first 
instance*, were followed later by settlers along the 
same water routes. 

At the present day the grouping of the immigrants 
of diflerent nationalities along the various railway 
lines furnishes an interesting case of special geograph- 
ical distribution of new settlements. The far west, 
and the north-west, where settlement is still pressing 
into unopened regions, present a different problem I 
from the last, since the great ranges of the west cover j 
a vast tract of country. 

A final (‘ss.'iy deals with the civilisation of the far 
west. Within this moderate (ipmpass we have a most 
complete account of the entrance into this vast region 
of immigrant peoples from the cast, their gradual 
establishment, and their utilisation of its resources. 
Iheir movements largely controlled by the physical 
featur(?s of its surface arc well described, and 
their relation to these features is brought out. j 
A mo^t valuable aid to the student is the j 
ample references which are given throughout, and | 
these show what an immense amount of research 
Mr. Rogers has devoted to the subject. The geo- 
graphical descriptions of the various regions contain 
a considerable amount of geological information, but 
they might usefully have been carried further in 
describing the land features, and the part that the 
diff(‘rent erosive agencies have played and are play- 
ing in modelling the surface of the land, for much 
to the human ocedpa^n is closely concerned 
with u’iese. The whole question of relief is but lightly 
dealt with, and might have advantageously been 
shown cartographically. * 

1 he volume which deals with Newfoundland shows 
a similar wealth of historical reference and research, 
presenting with great clearness the gradual develop- 
ment of the colony of fishermen which grew up by 
Uself alongside other fishermen who came ycarlv to 
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fish, but returned without establishing theniselvi v 
there. The wealth of the fishing industry has hindvi t d 
the development of the colony’s resources, and kept 
human activity close to the sea coast and the innu- 
merable creeks which indent it. The long Anglo- 
French duel is discussed in detail, with ample reh r- 
ences to all authorities, and is followed by an in- 
structive chapter on the progress which has taken 
place by land between i8r8 and i()io in developing 
the natural resources of the interior. 'The historical 
aspect is naturally predominant, but a rather fuller 
treatment of the land surface and its special cliar.aeter 
would have been a useful introduction to tlu* history 
of the colony. H. G. L. 

ALBINISM, 

.1 Moiioi^raph nu Albinism in Man, By Karl Pearson. 
F.R.S., E. Nettleship, and C. H. UsIkt. Part i.. 
text, pp. viii + 2f)6; atlas, plates A — Z and AA -ZZ. 
(Department of Applied Mathematics, University 
College, University of London : Drapers’ (Company 
Research Memoirs. Biometric .Series, vi.) (London : 
Diilaii and Co., Ltd., iott.) Price, part i., text and 
atlas, 35A\ net. 

T his is the first part of a monograph on albinism 
which promises to be the most complete pre- 
sentation, as yet produced, of what is known on this 
interesting subject. The subject of abnormal pig- 
mentation is important, not only in itself, but also 
because its elucidation is certain to throw a great deal 
of light on the still more important question of normal 
pigmentation. 

In the present volume, the authors deal with the 
history and geographical distribution of albinism, 
the albinolic skin, leucoderma, and partial albinism ; 
in subsequent volumes they propose to deal with the 
albinolic eye and the albinolic hair in man and in 
the lower animals. The atlases accompanying the 
present and subsequent volumes contain numerous 
illustrations of albinotic subjects, maps, pedigrees, 
&c, 

1'hough an enormous amount of labour has been 
expended in collecting the materials for this volume, 
we are .somewhat surprised, after having read it, io 
find how little is definitely known about the subject. 
Taking the question of the geographical distribution 
of albinism, there appears to be only two countries 
in Europe, nancicly, Norway and Italy, in which any- 
thing approaching an exact census of thi^ number 
of albinos in the population has been taken. In the 
former country the proportion is given as i in 10,000, 
and in the latter i in 20,000. It wquld be very^ 
dangerous to rely on these figures as showing a real 
difference in the susceptiblity of the Nordic and 
Mediterranean races of Europe. 

The chapter on the albinotic skin contains a very 
complete account of the more recent investigations 
that have been made to ascertain the nature and 
origin of the pigment of the skin/ We find, however, 
that the leading authorities on this question are still 
so much at variance that it is impossible to conic to 
any decisive opinion. We have, on one hand. 
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Ehrmann’s theory, thalf^the material which is con* 
verted into melanotic pigment springs from the blood, 
bt ing, indeed, haemoglobin which is converted inh) 
melanotic pigment by the vital processes of the mehino- 
Masts; and that the pigment is transferred by proto- 
plasmic flow along protoplasmic threads. On the 
other hand, Meirowsky contends that the epidermal 
cells themselves can produce pigment, especially under 
the influence of light, and that the haimoglobin and 
migratory melanoblast theory has been completely 
exploded. Neither microscopic nor biochemical in- 
vestigation has led to any decisive conclusion on this 
question. Both sides of the controversy are fairly and 
ully stated in this part of the monograph. 

1'he remaining chapters deal with leucoderma and 
partial albinism. Leucoderma is defined as an 
acquired disease characterised by the presence of pro- 
gressive white patclies with convex borders surrounded 
by increased pigmentation. It is reg’arded, by the 
authors, as the essential pathological pigmentation 
change wherein is seen albinism in the making, and 
from this point of view its study is of great import- 
ance. Interesting suggestions as to the cause of 
li'ucoderma have been made by Beigel, who m.aintains 
that it is largely due to modified nerve action, pro- 
duced by shock, illness, severe chill, or other nerve 
upset ; and by Forel, who offers some evidence that 
it may be sometimes due to race mixture. Many 
excellent portraits of leucodermous subjects are con- 
tained in the atlas. 

In the cha|)ter on partial albinism, the nature and 
origin of picbaldism is discussed. It is noted that in 
some cases at least piebaldism is hereditary even as 
to the position of spots. 

Numerous cases are cited and described of leuco- 
derma, piebalds, and spotlings. 

This valuable monograph will clear the ground and 
suggest new lines of research, and the remaining 
parts will be eagerly awaited. 


SISPEXSION BRIDGES, 

Pinjts Suspendtis. By G. Leinekug4^ le Coeq. 
'lomt^ i., Fonts Suspendus Flcxibles et Semi-Rigides. 
Pp. xiv + 37q. Tome ii.. Fonts Suspendus Rigides. 

(Paris: 1. Doin et Kils, iqii.) Price, 
2 vols., lo francs. 

T hese two volumes form part of the “Encyclo- 
p;edia of .Science,” published under the direction 
of 13 r. Toulouse, and of the subdivision dealing with 
applied science and engineering, the general editor- 
shijj of which was entrusted to Prof. D’Oeagne, of 
• ri'.cole d<‘s • Fonts ct Chaussc^'cs. The first volume 
ireau of flexible and semi-rigid, and the second of 
rigid suspension bridges. 

In the first two chapters of vol. i. the author gives 
a brief histoty of suspension bridges, with short 
accounts of some of the more famous of them, and 
some notes on the different systems of construction 
adopted in practice ; the rest of this volume is devoted 
analytical investigations of the various problems 
\vliich have to he solved by the designer of flexible and 
hcmi-rigid suspension bridges. M. Leinekugcl le Cocq 
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deals first with cables employed in the aerial trans- 
port of minerals^ and other materials across ravines 
in mountainous districts, and for similar work in 
connection with the erection of bridges across rivers, 
where the conditions render the ‘construction of stag- 
ing impossible, as was the case with the bridge across 
the Zambezi, just below the famous falls, and shows 
j how to determine I he length and maximum stresses 
I in such cables w^hen the necessary data are known. 

Cables for suspension bridges are then considered; 
on pp. SS and 89 the author gives tabb's showing the 
1 relation between dip and span for a number of sus- 
j pension bridges in Europe and America, and adds 
I some notes as to the methods of constructing such 
I cables, and as to the physical properties of the stee 
suitable for their manutacturp. 'I'hc* de formation 
produced by temperature changes and by uiuoqual 
loading arc then fully discussed, the formiiUe obtained 
being illustrated by the case of the Williamsburg 
bridge and others. The effect produced by support- 
ing the cables from two piers of different height, and 
the design and stresses in the suspension links, arc 
then taken up. The next section of this volume is 
occupied with a discussion of the methods adopted 
to increase the rigidity of suspension bridges and thus 
overcome the serious practical inconveniences whil*h 
ensue when a suspension bridge is siipp()rted only 
by the principal cables; the treatment of this important 
problem is very thorough and compb^te. The first 
! volume concludes with some notes on the construction 
of the bridge platform, and on the action of the wind 
upon such bridges. 

In an introduction to vol. ii., the author points out 
that the design of flexible and semi-rigid suspension 
bridges requires but little knowledge of higher applied 
mathematics, while, on the other hand, the problems 
encountered in the design of rigid suspension bridges 
can only be solved b>^hose who are w'ell equipped 
on the mathematical side; hence, while examples of 
the former class of bridge are numerous, the rigid 
type is only occasionally met with. The first' chapter 
treats of threc-hinged, rigid suspension bridges ; 
general principles are first considered, both analytics 
and graphical solutions are discussed, and full explana- 
tions are given as to the method of determining the 
lengths, Stresses, &c., in the bracing and struts 
between the upper and lower members of such bridges. 
Illustrative examples .selected are the bridge at Pitts- 
burg over the Monongahela, anc|^a bridge near Vilb> 
franche on an electric railway line in South Franc(?. 
In the second chapter hinged bridges, with the plat- 
form supported by oblique chains, are dealt ^ with, the 
illustrations of this class being the transporter bridges 
at Nantes and Marseilles. The concluding chapter is 
dev6ted to various imoortalit details, such as anjihoi’- 
ages and saddles. In^he form of an appendiit, the 
author has reprinted the official, regulations as» to 
working loads, wesses, &c., in steel bridges, which 
must be adopted when designing such structures in 
France and other Continental countries, and also a 
bibliography of the subject, which should prove of 
service to engineers engaged in this branch of bridge 
design. T. H. B. 
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THEORY OF ALGEBRAIC NUMBERS. 
Introduction d la Thdorie des Nomhres Algdbriques* 
By Prof. J. Sommer. Edition Fran^aisc revue 
et augment^e. Tracluit do I’Allemand par Prof. A. 
L 4 vy. Pp. x + 376. (Paris: A. Hermann et Fils, 
19 1 1.) Price 15 francs. 

T his book is a French translation of the work on 
algebraic numbers by Dr. J. Sommer, professor 
of the Technical Ilifirh School of Danzig. It is an 
elementary exposition designed to be an introduction 
to the researches of modern German mathematicians, 
particularly of David Hilbert, whose masterly risumd 
in “ Jahrsbericht der deutschen Mathomatiker 
Vereinigung, 1895,” likely to be regarded as a 
classic. Gauss was the first to enlarge the field of th^ 
higher arithmetic by including therein numbers of the 
form rt + fW — I. This led to a beautiful theory in the 
development of which he was followed by Dirichlct. 
Kummer, Dcdekind, and Kroneckor, to mention only 
a few of the most important and successful investiga- 
lors. The results included extensions and gei^^cralisa- 
lions of many theorems of the higher arithmetic, and 
in particular of the theorem of quadratic reciprocity. 
The modern theory of algebraic numbers involves a 
further extension of the domain of numbers in that 
<‘very root of an irreducible algebraic equation with 
rational cooflicients is said to be an algebraic number. 
I'or a give^ degree n of such an equation the corpus 
of such numbers comprises every rational function of 
such roots. When n is 2 we have the quadratic 
corpus which involves the irrationality ts/m, in being 
a given integer, not a perfect square, which defines 
corpus. This book treats the domain of these 
numbers with some completeness (pp. 16-183). 

The dinicult subject of “ideal numbers,” an inven- 
tion of Kummer, is introduced lucidly, and subse- 
quently well handled. The refeidor is then brought to 
the chapter entitled, “Applications of the Theory of 
ilie Quadratic Corpus,”, and will there find the most 
inl(jre.sting p.art of the book. One of these applica- 
tions is to the world-famous “last theorem” of Fer- 
mat, which asserts the insolubility in integers of the 
<q nation * 

* 3ic«+y«=2;», 

^^h(*n 11 is an integer superior to 2. The proofs when 
3. S» iii 14 recited from the attacks of Euler, 
l-egcndre, and DirichW, while Kummer, utilising his 
ideal numbers, established the theorem for all prime 
valiKis of n less than 100. The theorem as asserted 
by Fermat still awaits proof. The next application is 
to the theory of quadratic forms in the higher arith- 
metic of integers. The theory of the extended domain 
is shown to involve remarkable extensions of theory in 
the r^§tricted dom^ris* which wefe initially handled wdth 
so much success by 'Gauss. The remaining chapters 
arc on the “ Cubic Corpus,” and the “ Relative Corpus,” 
the latter a notion due to Hilbert somewhat analogous 
to the ideal numbers of Kummer. 

The field*- of pure, mathematics into which Dr. 
Sommer’s book giv^s an insight has been somewhat 
neglected in Frande^^' and in England it is correct to 
siny that nothing of any moment has been accom- 
plished. German matheniaticians have 'shown it to 
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..be a singularly' attractive and fruitful if recondite 
subject of tliought. ' liow that the field is brought 
closer to the view of English mathematicians it may 
be that they will take more interest in it. 

. if The work, though on the whole well produced, is 
*^marred by many misprints in the early pages. On 
p. 41 there arc six misprints, on p; 42 four, 8:c. It 
is a pity that difiiculties already considerable should 
be thus incrcas<^. P. A. M. 

THE RESOURCES OF BRITISH WEST AFRICA. 

The A griculiural and Forest Products of British 
IFejst Africa. By G. C. Dudgeon. Pp. x+170, 
with five maps. (Imperial Institute Handbooks.) 
(London: John Murray, igix.) Price net. 

T his book forms the introductory volume of a 
scries to be known as the “Imperial Institute 
.Scries of Handbooks to the Commercial Resources 
of the IVopics, with iSpecial Reference to British 
West Africa.” The handbooks will be edited by 
Prof. W. R. Dunstan, ?\R.S., and will be issued 
under the authority of the Secretary of Stale for the 
Colonics. 

Mr. Dudgeon was for several years Inspector of 
Agriculture in British West Africa, 4 ||^d in that 
capacity visited annually the five colonics and pro- 
tectorates which together form that territory. He 
writes therefore with full knowledge of the conditions 
under which agriculture and forestry are carried on 
there. 

The five dependencies are dealt with in geographical 
order, commencing with Gambia to the west, and 
finishing with northern Nigeria to the east. By way 
of introduction to the section on each country, the 
salient facts regarding area, population, habits and 
disposition of the natives, and the peculiarities of 
the climate and soil are set out, followed by a brief 
.account of whatever local attempts are being made to 
improve native methods. The improvement of native 
agriculture is largely .a question of better tillage and 
the introdi’ction of a proper rotation of crops, and 
from this point of view Mr. Dudgeon’s brief but 
careful descriptions of the implements in use by the 
natives are of value. The greater part of each sec- 
tion is, however, occupied by descriptions of the 
principal crops, more detailed reference to any par- 
ticular crop being reserved for the section relating to 
the dependency in which that crop is predomin'^nt ,* 
thus, under Gambia there is a good account of ground- 
nut cultivation, and under the Gold Coast there is 
an excellent summary of the present position of the 
flourishing cocoa industry of that colony. These 
matters will, however, receive detailed attention in 
subsequent books of the series, and the author rightly 
confines himself in this volume to giving the reader 
a general idea of the agricultural and forest resources 
of each country and of the means whereby thesfe may 
be most surely and safely developed. 

It is clear from this book that the two ohief 
obstacles encountered in the agricultural development 
of British West Africa are the lack „of tran)sport 
facilities and the ignorance and conservatism of ‘the 
native population. The first of these obstacles is 
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being gradually surmounted by the provision of roads 
and railways, and the most recent enterprise of this 
kind, when finished, will connect by rail Kano, on 
the edge of the Sahara, with Baro, on the Niger, and 
Lagos, on the coast, and thus open out an immense 
nrra of land, much of which, it is believed, will be 
suitable for growing cotton of the type required in 
Lancashire mills. The second obstacle is more difficult 
to deal with, but there arc indications in Mr. Dud- 
geoirs book that advance is being made. Progress in 
this particular direction can only be accomplished by the 
provision of agricultural departments, staffed by men 
who are not only skilled agriculturists by training 
and education, but possess, in addition, adminis- 
trative and managing abilities of a high order, and 
are capable of exercising initiative in face of great 
natural difficulties. It is fortunate for British West 
Africa that the days seem to bo over when govern- 
mental assistance to tropical agriculture consisted 
merely in the provision of botanical garden, and 
that the tendency in British West Africa at least, in 
recent years, has been to replace such institutions by 
properly equipped and staffed departments of agricul- 
ture, with their necessary complement of experimental 
stations. 

Mr. Dudgion avoids technicalities as far as pos- 
sible, and for that reason this book will probably 
appeal, not only to the tropical agriculturist, but also 
to the Colonial official, whose interest in these matters 
it is most important to enlist. 

The volume contains five clearly printed and useful 
coloured maps of the areas dealt with, and is well 
illustrated by reproductions of photographs of tropical 
crops and typical native industries. 


OUR BOOK SHELF. 

Modern Science Reader, ' with Special Reference to 
Chemistry. Kditcd by Prof. Robert M. Bird. Pp. 
viii-f323. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., Price 

5s. net. 

In this country “Readers” are usually intended for 
young children. In the States the use'of “Readers” 
extends to a later period of study, and in the present 
instance the book provides a course for “college men ” 
and general readers. It is a compilation of reprints 
of modern papers and professional addresses, and is 
the first volume of a scries which, it is hoped, will 
broaden the outlook of the undergraduates for whom 
it is intended. In every instance, the authors and 
publishers of the original papers have consented to 
their republication in this handy form. The selection 
of sul)jocts has been made with a judicious regard 
for the taste of the reading public, and as the authors 
include CrookeSj Lodge, Remsen, and Madame Curie, 
the readers are provided with stimulating fare. 

We think that there is a risk that the title “ Reader ” 
may militate against the circulation of the book in 
Lngland. It would he a pity if this should prove to 
be the case, as all the subjects are worthy of study, 
and they are very skilfully treated by men who add to 
eminence as investigators the power of presenting the 
results of investigation in an attractive, intelligible 
form. Perhags the most formidable*, though not the 
least interesting, of the articles is Dr. Howell’s 
address ofi activator.^, kinoscs, and hormones. 

The book concludes with suggestions for additional 
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reading, such as are usually given here to university 
extension students. Indeed, the book is well suited 
to those who reap profit from the more advanced 
extension clas.ses, and is likely to interest a rather 
wide circle of readers. It would be a good book for a 
.school science library, as it is trustworthy as well as 
stimulating. Most of the articles made their first 
appearance within the last three or four years. 

(1) Gardens shown to the Children. By Janet IL 
Kclmun and Olive Allen. Described by J. A, Hen- 
derson. Pp. xii+ 100 + 32 colourc'd plates. (Lon- 
don and Edinburgh : T. C. and IL C. Jai:k, n.d.) 
Price 2 S. 6d. net. (Shown to the Children series.) 

(2) Roses. By H. R. Darlington. Pp. xiii+ 193 + 8 

coloured plates. (London and Edinburgh: T. ('. 
and E. C. jack, n.d.) Price, double vol., 2s. 6d. 
net. (Present-day Gardening series.) ^ 

(1) As we all knenv, the love ol flowers is with nearly 
every child almost a passion ; there was no need of a 
book to create or develop that. The object of the 
authors of this work has been rather to teach childn'n 
to take an interest in the methods of cultivalion, and, 

! by pictures, to broaden their knowledge of hardy 
plants in general. To write down to the child’s mind 
on such a subject as gardening is no easy task, but 
if we imagine the authors* audience to be limited 
t(i children who have reached their ’teens, wc think 
they may be congratulated on having aecomplislud 
it very well. They give sound cultural directions 
couched in simple, direct language without putting 
on the omniscient, patronising air that so many 
authors of serious children’s hooks think it essential 
to assume. There arc thirty-two coloured plates, some 
of which arc very good considering the price of the 
work ; others arc decidedly painful -to the adult eye 
at any rate. But, after all, the best critic of th<‘ 
book is an intelligent member of the particular audi- 
ence to whom it is addressed. Wc put our copy int<i 
the hands of such a one during the recent holidays, 
and his opinion, expressed in vigorou.s schoolboy idiom, 
was, when translated, found to be distinctly favour- 
able. 

(2) The work on “Roses,” by Mr. IL R. Darliiii^- 
ton, admirably maintains the high standard set by 
previous authors in this useful series of gardening 
hooks. The book is in the nature of a double number, 
and the price is slightly increased, bul no rosariaii 
will grumble a I that. 'J'he author gives very excellenl 
directions for the propagation, management, and cart* 
generally of roses. fi)specially useful will ho found 
lists of roses for different purposes and sitiiations. 
There is a pleasant chapter by Mrs. Darlington on 
“Fragrance in Roses.” \ rose without fragrance is 
without half its charm; yet, a short time ago, as on<* 
ascertained for oneself at the big rose shows, it 
si'cmed as if that half was in fair way of being lost 
in the rose-raiser’s quest for colour and form. 
Happily the claims of fragrance are being again 
admitted. The coloured illustrations are some of tin* 
best examples of colour-photography hitfierto pub- 
lished in this scries. 

Elementary Integrals: a Short Table. Compib^l by 
Dr. T. J. I ’a. Bromwich, F.R.S. Pp. 38. (t^am- 
bridge : Bowes and Bowes ; London : Macmillan and 
Co., Ltd. ; Glasgow : James Maclehose and Sons, 
igiT.) Price i.?. net. 

This is a very compact and serviceable vade meciim, 
.suitable both for students of physics and for those who 
are in the earlier stages of pure mathematics; and it 
is arranged on a system which ought to make its 
owner able to find quickly anything that it contains. ^ 
The work throughout is very elegant, especially in 
thp treatment of integrals involving quadratic irra- 
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tionalities, and there arc various instructive notes. 
Stimulation is provided, for ex£imple, by the inclusion 
of some simple pseudo-elliptic integrals, and those 
who arc familiar with Abel’s theorem will see frequent 
traces of its application. Practical ends are served 
by the inclusion of Simpson’s rule and the theory of 
the planinjpter, and a sufficient number of examples 
for practice is given throughout. 

The actual limits of the table are best seen from 
the section on definite integrals. Here we have, for 

OB 

instance, / r cos Ar^,r, but not f saxi ax.dx/x. From 

his position at Cambridge, Mr. Bromwich has no 
doubt be(?n able to fix the line at the most appropriate 
pl.9.0(*; in a table of this sort it is not very easy to 
dfirido where to stop- . G. B. M. 

J.ETTERS TO THE EDITOR. 

[The Editor docs not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part o/Natukk. 
No notice is taken of anonymous communications.] 

The Value of the External” Degrees of the 
University of London. 

It is often the case that a system, whether of Govern- 
ment or of social custom, passes muster until its short- 
comings are brought to light by some specific instance of 
hardship or injustice. The reform introduced in the con- 
stitution and government of the University of London, 
due to the report of the Commissioners of 1898, was devised 
to remedy alleged shortcomings in the system of awarding 
degrees on examinations alone; and the “internal” side 
of the University was then constituted, in which the 
teachers wi?re given considerable (but in the opinion of the 
writer, insufficient) control over teaching and examinations. 
In spite of the fact that purely ” external ” examinations 
{i.e. examinations in which the teacher takes no part) were 
unknown, s.'ive in London, in China (the system has since 
that time been altered there), and in New Zealand and in 
India (the latter two countries having copied the .system 
in vogue in the University of London), it was resolved that 
‘his ** external ” system should be continued ; it has ever 
since formed one of the divisions of the University. 

It is a matter of common knowledge that this course 
has not in.'idc either for peace or for cfliciency ; and at the 
present moment Lord Haldane’s commission is rticonsider- 
•ng the whole question of university education in London, 
b is rumoured that their decision may involve complete 
■eparation of the “ internal ’• and “ external ” sides of 
|he university. I wish here to give reasons why the 
external ” side of the university should not be per- 
p' luated, and I base them upon an instance where flagrant 
injustice has been done to a late student of University 
College, Mr. F. P. Burt, whose permission I possess to 
niake known the facts connected with his candidature for 
tn»* D.Sc. degree in chemistry. 

At :i meeting which took place som^' years ago of repre- 
sentatives of the Sorbonne (the University of Paris) and 
«>< the University of London, I, among others, was asked | 
give a short address. 1 ventured then to point out that 
'»uf of 100 candidates for an external examination, 25, on 
-ui average, were undoubtedly “ passes ” ; 25, equally in- 
isput,ably failures ; but as regards the remaining 50 it was 
i* good luck if they passed, or of bad luck if they 
ailed. I suggested that as an excuse for persistence in 
t' involving such haphazard results the well-known 

l^nmbhng spirit of the English was satisfied ; they like to 
t-Jkc a risk of the kind. 

My remarks may have, • been somewhat exaggerated ; I 
VI not insist on the proportions ; but it is indubitably 
e :ase that no proper judgment can be formed on the ! 
' ness of a candidate to pass which is based solely on the 
miict of external examiners reading written papers. The 
at such examinations is very large; 
inS strain to the examiner in refading and “ mark- 

* 8 hundreds of papers in a comparatively short time is 
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iirtmense, and with th^(|(|)cst will in the world he cannot 
act fairly. I speak from ample experience, both in London 
and elsewhere. 

For higher degrees, such as the Ooctorale, it is within 
the discretion of the Senate to appoint examiners ad hoc, 
for it is not to be expected that the official examiners shall 
always be able to form an accurate judgment on the 
matter of a thesis of a special nature. This, however, the 
Senate does not always do on the “ external ” side ; on 
the “ internal ” side, the services of a special examiner 
are rarely, or never, dispensed with. 

While in 1858, when the degrees of the University of 
London were throw'n open to all applicants, solely on an 
examinational test, with no restrictions (except in the 
faculty of medicine) as to how they had acquired their 
knowiedge, some excuse might have been found for this 
course; but the spre.'id of education, and the existence all 
over the countrv of tetaching institutions where advanced 
instruction may be obtained, and in many cases where 
d(*gree.s are award«?d, has rendered it practically un- 
necessary to provide for the “ private ” student. Indeed, 
in the faculty of science at least, very few students pre- 
sent themselves for examination who have not received 
tr.'iining at some public institution, and many of them 
have received degrees elsewhere. 

Mr. F. P. Burt, wdiom 1 mentioned before, was a studimt 
in University College, Bristol. He subsequently prosecuted 
a research, begun there, in the laboratories of University 
ColU^gc, London. Having completed this research, he sent 
it to Ihe University as an external student, without having 
consulted any members of the London staff. My position 
in connection with hinji is therefore merely that of an out- 
side member of the public ; I am in no way responsible 
for his thesis. 

This thesis was received by the University last spring, 
and Mr. Burt was informed by the University authorities 
that it had not been accepted ,as qualifying for the degree. 
To those who knew the work, the refusal was so extra- 
ordinary that T sent copies of the thesis, which dealt with 
the atomic weights of nitrogen and sulphur, to three 
gentlemen, one of whom is a member of the International 
Commission on Atomic Weights, who publish an annual 
table, printed in all the leading chemical journals, 
stamped with their authority. It is their function to read 
and examine critically all the work on the subject done 
during each year, and to assign a value to it in drawing 
up their table of these constants. This gentleman. Prof. 
Ostwald, late of Leipzig, is, it m.*iy be t.aken, particularly 
qualified to judge of such work as that of Mr. Burt. 
The second referee was Prof. Th. W. Richards, of Harvard 
University, well known for his work on atomic weights; 
and the third, Prof. Guye, of Geneva, who has special 
experience of the kind of work done by Mr. Burt, and w'ho 
is also a leading .authority. I now give a translation of 
Prof. Guye’s letter ; he is himself a graduate of Paris : — 

“ Geneva, June 22, 191 r. 

“ .Sir Wflliam Ramsay has called my attentitin to the 
researches of Mr. Burt. I was already acquainted with 
them, through having followed them closely as they 
appeared. A fresh study of them has confirmed me in the 
opinion that they place Mr. Burt among the small number 
of experimenters capable, of c.arrying out satisfactorily 
chemical researches of high precision. This opinion is 
derived from his researches on helium and neon, and on 
those on sulphide of nitrogen ; they present very great 
experimental difficulties, which have been admirably sur- 
mounted, so much so that they form a very important con- 
tribution to the recent determinations of atomic weights. 
Work of this kind ought to he greatly encouraged, for it 
forms a particularly stable foundation in fixing the values 
of atomic weights. I hold the opinion that the me^ioir on 
the ratio of N to S would assuredly be alccepted as a thesis 
for the doctorate in Swiss and in French iiniversitie.s. 

** (Signed) Ph. A. Guye.” 

Prof. Ostwald also wrote a letter, of which the follow- 
ing is a translation : — 

” Gross Bothen, Saxony. 

“ The collected wj|rks of Mr. F. P. Burt show him 
be an experimenter who knows wh.it to aim at and how U. 
arrive at results. He appears to be already sufficiently 
mature to occupy a position which demands the services 
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of an indopendeiu in\vsli}<alor. his work * On the 

Relative Atomic Weights of Nitrogen and Sulphur* been 
presented in Leipzig, ! should .gladly have accepted it, not 
only as a doctor’s dissertation, but also ns a sufllcient 
i|ualilication for the position of university lecturer (Privat- 
dozent). 

“ (Sii^ned) Wii.HKi.M Ostwalo.” 

Prof. Th. W. Richards wrote 

“ The investigations of Mr. F. P. Burt seem to me to 
present many points of interest, and to indicate a high 
order of experimental ability. In view of the fact that a 
larg»* proportion of tln' work was dont^ by Mr. Burt him- 
self, even when ho was assislc'd by collaborators, the sum 
total of his papers appears to me to present more than the 
equivalent of a thesis for the doctor’s degree in the best 
universities in America. It must be remembered, however, 
that .a thesis is only a part of our requirement. 

“ 'J'hko. W. Richard.*;.” 

Copies of these letters were sent to the Senate of the 
University of London in July, iqii, togetlter with a letter, 
the last sentence of which is : — “ Since it appears to me 
land my opinion is shared by Profs. Dixon and C^oUie) that 
an error of judgment has been made in Mr. Burt’.s case, 
we would respectfully urge you to reconsider his claims.” 

On October 18, 1911, the Senate passed the following 
n'solulion : — 

” That, having considered the communication from Sir 
William Ramsay of July to, iqii, and having heard a 
n port from the examiners, the Senate arc not prepared to 
vary the decision at which they have arrived.” 

.As it was impossible to believe that the .Senate attached 
more importance to the decision of .their examiners on the 
merits of the thesis than to the verdict of special experts, 
the inference was obvious that they considered that the 
work, or a sufficient proportion of it, had not be(»n done 
by the candidate. Perhaps this view was partly ju.stifie<l 
by the terms in which Mr. Burt had thanked all those to 
N\'hom he supposed himself indebted during the progrefss of 
his research ; his cxpre.ssions were, to say the least, 
generous. 

The Regulation for External .Students (Blue Book, 
I’niv. of T.ond. Calendar, p. 294) is ; — ” If the Disserta- 
tion or Thesis be* approved by the Examiners, the Candi- 
date shall be required to present himself ... to be further 
tested either orally or practically, or by printed papers, or 
by all these methods. ...” But in certain circumstances 
the candidate m.ay be exempted. 

It w.as therefore within thr? powers of the examiners to 
have interviewed the candidate, to have asked him the 
nature of the assistance which he acknowledged, and to 
have obtained from him the names of the persons ,'tssisting 
him, and, should his word have been doubted, to have 
written to them inquiring as to the extent and nature of 
the help given. This was not done. Hence it appeared 
necessary to obtain from all those who knew of Mr. Burt’s 
research testimony as to the share they had had in it. 
Prof. 'J'ra vers. Prof. Usher, Prof. Francis, and'^r. AVhyt- 
law Gray all testified most emphatically that the share which 
they had borne in the work was insignificant, and that 
the work was in every sense of the word original. Prof. 
Dixon, in whose laboratory Mr. Burt is now assistant, 
although not having been in contact with Mr. Burt during 
the progress of his thesis research, voluntarily wrote to 
me expressing tho opinion that work in which Mr. Burt 
is at present engaged is being done ” in a masterly 
manner,” and that he has “ no doubt as to the rapacity, 
manipulative skill, foresight, and patience which Burt 
possesses to c.arry out such work.” 

Copies of these letters were sent to the Senate on 
November 27, ion, and they were again requested to re- 
consideiF their decision not to admit Mr. Burt ” to bo 
further tested.” On January 25, 1912, the Senate re- 
solved : — ” That the Senate decline to reopen the question 
of'tjic rejection of the D.Sc. candidate referred to.” 

.After this final refusal no course remains but to make 
public the facts of the case. And this I do, not so much in 
justice to Mr. Burt, but in order to raise the jqiurh Larger 
question as to‘ whether it is proper thigf a system in which 
such injustice can be. perpetrated shnuio continue to exist. 

I am led to undersl.ind that complaints are not infrequent 
that candidates of undoubted merit, not only in 'the faculty ; 
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of science, but in other facuitie$i' have had their theses 
rejected without sufficient reason. There is one instance, 
at least, of u thesis which, after summary rejection, was 
subsequently published in book form, and which .received 
the highest encomiums from the Press and from private 
persons of eminence in the subject treated. On the 
” internal ” side of the University 1 am unaware of any 
complaint having been made, for much niii'e care i.s 
bestowed ; and besides, tho teachers, who are also 
examiiiprs, are acquainted with the candid.ates’ abilities 
from frequent personal communication, and often from 
daily contact. 

liiere can be no doubt that such luisc.arriagt's of justice 
are to he attributed, at least in part, to the growth of the 
I’niversity. With few candidates some sort of acquaint- 
ance on the part of the examiners vvitli their merits is 
possible, but with increase of numbers control becomes 
inipos.sihle. Moreover, there is a growing reluctance 01, 
the part of men of established reputation to accept m*; 
post of examiners ; the work is hurried, it is badly paid, 
and it is a thankless task. The fact is that the day ol 
‘‘external” examinations is past; the system is an 
anachronism ; and I think that the rase which h;is br-.-n 
presented furnishes an irrefutable argument why ihai 
system should be abandoned. A degree is in essiMH e n 
testimonial; and a testimonial from a corporate body 
depends for its value on the eminence, of the persons cap- 
able of forming a judgment on the merits of the graduate 
.and on their opportunities for forming a correct jiidgnu Mi. 
Whore the examiners are not eminent, and where lli - 
tipportunity of forming a judgment has not been given 01 
has not been taken, the degree, is worthless, .and tb« 
corporate body awarding it should ccasc to exist. 

W*. K\ms\v. 

(aiiv'crsily College, Gower Street, London, W.C. 

Are Eyes ever Autopbanous? 

Tjiosk who read Colonel Hcrschel’s letter in \Ari:Kr i>l’ 
January 18 may he interested in some observations whidi 
T made during the .summer upon the .sight and <‘>es ef 
c.ats.* Whereas in men and mfnkeys the retina is bni kctt 
by black pigment, as a photographer hacks a plate \\b»n 
his camera is to be directed towards a window, in almost 
all other mammals it rests on a brightly burnished l.yver 
t»f cellt^lar or fibrous ti.ssue, the tapetum. It Ibis iniin 
which throws the light back to an observer who stands 
between the animal and the source of light. The eye i'- 
at the same time a camera focussed to fbrm an iin.-ig* 
of the observer on its sensitive screen anfl a lanlerii 
forus.sed to project light upon the observer. Such .11’ 
arrangement appears to .a photographer fatal lc» the form.i- 
li<»n of .an image sharp in line and dot. 

Many explanations of the function of the tapetum b;iv' 
been offered, but none, to my thinking, satisfactory. I 
mo it has long seemed that its only purpose can be t«i 
render the eye sensitive to movement, as distinguisii'd 
from form. I studied my cats as they hunted fielcl-inic* . 
One of them would crouch for hours in front of a h< djN . 
Seated at a moderate distance, 1 was able on sev» i.<l 
occasions to see the catch, a single spring in the dire«- 
tion of the mouse, whether it moved at the spot at whi' i^ 
tho cat .appeared to be staring or conside.r.ably to on* 
side or the other of the axi.s of her "head. For movenvnr 
her vision was perfect. If, as she roamed about the l.nve. 
a daddy-longlegs shook a blade of grass,* she spr;»nr, 
towards it. But to stationary objects she paid "‘jmi 
attention. In various places T fixefl a dead mouse in 
natural an attitude as I could make it assume witli fli' 
aid of wires and wooden pegs. If '•'the cat passiwl eld''* 
to it she would stop to smell it, perhaps to p.at ii, 
she never sh(vwed any sign of regarding it as someth inu 
to be caught. In hunting for birds, on the other h;ui«l. 
her whole method was reversed. .Cautiously climbing, "b* 
would study a dead leaf with .the Uitmost care, afraid to 
mov«« lest she should disturb, n pi^sible victim. 

It seemed to me that the upper iind lower halve.s <>f Jb'* 
retina functioned in different ways. I therefore examin'd 
the e^’es of several cats. When perfectly fresh, the intf i ior 
of the eyeball, seen under a di.ssectiiig microscope, nm 
of the most marvellously beautiful obects that can 
■“ caved. The opalescent retina rests on a silver min'* 
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iinottltid . with gold. The surface of the mirror is raised in 
low ridges, which radiate 'butwards from the ccjntre in 
waving linos, like the sun’s rays on the Japanese flag. 
After a few minutes* exposure to air or water, a film of 
metallic green and blue invades the silver. Hut the 
.tapotuin does not line the whole of the backT of the eye. 
It is b6unde?d by a sharp irregular line which crosses the 
wall of the globe horizontally, about 1 mm., below the 
level of its ‘equator. The lower portion of the retina, a 
little less than a quarter sphere, is backed, as it is every- 
where in the human ey(i, by dense black pigment. Colonel 
llurschel observes that a man’s eye does not gleam. 

In a superbly illustrated monograph published in the 
Philosophical 'J'ransactions of the Royal Society Dr. 
Lindsay Johnson pictured the eyes of a gre.at number of 
the animals in the Zoological Gardens as he saw them 
wiili an ophthalmoscope. With the exception of mofikeys, 
thi: elephant, rhinoceros, and hyrax, all terrestrial 
n^riinnials are provided with a tapetum. The exceptions 
aru significant. In monkeys, as in ourselves, the retina 
shows a “yellow spot.” They trust to direct vision with 
its minute discrimination of detail. They move their eyes 
with great rapidity towards the objects which they wish 
to examini*. Such rapid movement is incompatible with 
uxlrome sensitiveness to the movements of external objects. 
A cat does not moA its eyes. It moves its head. Of 
hyrax 1 havt' nothing to say, but the elephant and the 
rhinoceros stand alone amongst Herbivora. 1'hcy alone 
.are indilTcrenl to the movements of lurking enemies — 
gn at cats and snakes. They do not need to sacrifice visual 
prf'cision, as it must be sacrificed in animals in which 
the retina i.s backed by a mirror, in favour of a capacity 
of detecting movement. 

. I have (examined the eyes of a considerable number <4 
animals, and find that the disposition of the tapetum, con- 
sidered in its relation to the habits of the animal, is in 
all case^' in harmony with the view as to its purpose which 
I have here expressed. •' I am also prepared to give an 
e\I)l;mal!on of the optics of its relation to the" retina, but 
lor this or for special' illustrations I must not trespass 
apot^ >uur space. Alex Hill. 


f (jlonel 1 1 kr.schel’s Tetter in Nature of January i8, 
folUiwcd by that of Mr. Hunt, have no doubt interested 
otlu r.s besides my.sclf. I do not think that there is any 
I'eason to suppose that any animal’s eyes arc “ auto- 
phanous,’* hoxyever general the belief to the contrary may 
«• among those not given to accurate observation, I can 
kUI to ily? list of the apparently autophanous the spring- 
haas in South Africa and the common English mouse. I 
cru.rally encourage a f^w of the latter, and at the present 
three have taken up their abode with me in Victoria 
Mrei?!. There is a regulator clock standing i| inches 
away from the wall, and about 6 feet high. I put .a little 
UmtX on the top of the clock, and sometimes behind the 
clock not quite so high, and in other awkward places. 
I he mice Jump on to the skirting board, and there spread 
ihenihelves out sideways so as to stretch the i| inches, and 
rhen proceed to go up at an angle of about 40®, climbing, 
Y to speak, a staircase that is not there, and then when 
Mils- brings them to the^ side of the clock they turn over 
•a a nimble way with a jump, not always successfully, and 
"cgotiate the next flight, and so zigzag to the goal. I 
ofte:- watch these quite close, holding a metallic filament 
"irntric light with shade, so that they are fully illuminated 
•md I am in shade. So long as I am quiet or move slowly, 
doing nothing spasmodically, they take no notice. I have 
11' f^ddded and moved the food they were eating with 
a long rule,, which seemed to perplex rather 
fiian frighten them* They do not seem to hear loud noises 
‘*1' singing provided they do not contain S, K, or other 
";UfUlen sounds, even though I am not a yard away. A 
‘ w days ago while, writing I heard one at work on some 
ore.ad about 4 feet from the ground, when, to see him 
better without getting ups I. focussed the filaments of the 
electric lamp upon him with a large reading-^glass. The 
>nousc; did not seem in the least frightened, but stared at 
'c lens a short time, and then I saw his eyes shining with 
n pale ruby, or rather spinel, < colour, and was reminded of 
Lionel Herschel’s letter. 
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• - The same action which makes animals’ eyes appear 
“ adtophanous ** is sccif in far greater perfection in that 
invaluable little instrument call(?d the reflex light, now used 
in large numbers to protect the bicyclist from being run 
down by a motor-car at night. The bicyclist’s lamp, of 
course, is useless, as Us light in the road is outshone by 
that of the motor-lamps, and the lamp itself is generally 
not directly visible from behind. The bicycle and rider, too, 
are often by no means conspicuous objects, and the danger 
of being run down is a real one. To meet this, the reflex 
light has been invented, it may be considered to be a 
glorified cat’s eye. All that is visible from the outside 
is a ruby bull’s-eye lens, but inside, in the principal focus 
of this lens, there is placed a concave silvered reflector of 
half the focal length, ue. the bull’s-eye is at its centre of 
ourvaiure. Any strong light shining upon the bull’s eye is 
therefore brought to a focus on the .surface of the mirror, 
and whether the light is directly in front of tlie lens, or 
on one side even to a surprising degree, the focussed light 
falls normally upon a portion of the reflector, which sends 
it back to the lens, and so in a parallel beam in the direc- 
tion from which it came. The driver of the car, and his 
lamps subtend so small an angle at a distance of, say, 
200 yards, or very much less, that the reflected light is 
seen by the driver like a red lamp. The committee of 
the Associated Automobile Clubs were so impressed with 
th(^ value of this device that the technical committee 
of the Royal Automobile Club, of which I am a 
member, examined and tested the reflex light, and they 
issued .'I certificate endorsing the claims made for U. 

Then! is a feeling that every cart in the country should 
carry one, which, unlike ordinary lamps, would entail no 
trouble or running expense, and would be free from all 

risk of fire. This reflex light beats any cat’s eye or 

other animal’s eye, but it is not autophanous. 

C. V. Boys. 

Tiik experiments desdiibed by Colonel Ilcrschel in 

Nature of January i8 illustrate the reflecting power of 
animals’ eyes, and give no support to the general view 
that the eyes of cats and dogs “ shine in the dark,” that 
is, in the absence of any external source of luminosity. 
The principle of the experiments is illustrated by the Reflex 
Lamp commonly fixed at the back of the frame of a bicycle 
in rural districts. This is not really a lamp, but a bull’s- 
eye of ruby glass about 2 inches in diameter, fixed with 
the convex surface direct||d behind the bicycle. When a. 
carriage or motor is approaching the bicycle from behind, 
its lamps illuminate the bull’s-eye, and the reflection is 
so clear that the driver knows a cyclist is in front of him 
long before the rider or the machine can be seen. The 
candle-light used in ordinary carriage lamps enables the 
Reflex Lamp to be visible at a distance of a hundred yards 
or so on a dark night. The conditions are precisely 
similar to those described by Colonel Herschel, the' only 
difference being that a glass convex lens takes the place 
of the animals’ eyes. W R. A. G. , 

January 27, 

Glazed Frost; a Reminiscence. 

Mr. Harding’s letter (Nature, January 25, p. 414) 
reminds me of an experience which, in view of the rarity 
of the phenomenon, may be of sufficient interest to place 
upon record in these columns, although the newspapers of 
the period — the sixties of last century-^uly noted the occur- 
rence. It must, I think, have been in 1866 or 1867 (date and 
year uncertain) that I had occasion to go from the West to 
the East End of London. Starting upon my journey about 
10 p.m., it began to rain soon after I left thp house in 
Bays water, and I opened an umbrella, which, to my sur- 
prise, became stlffer and heavier every moment, and was 
found on examination to be so thickly glpcd over wjlh 
ice that it was impossible to close it. At the samp -time 
the pavements and roadway were also becoming uniformly 
glazed; pedestrian movement was most difficult, and all 
horse traflie was suspended. Although an experience of 
.some forty-five years ago, the impression left upon my 
memory is still vivid — the ludicrous sight of people carry- 
ing ponderous and rigidly frozen umbrellas which they 
could not closei the stream of skaters down Oxford Street 
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and Holborn, and the silence due to the absence of vehicles, 
all came to mind on readinjj Mr. Harding’s letter. It took 
me on that occasion more than four hours to perform a 
journey of about two miles, and progression was only 
made possible by encasing my boots in the folds of a 
woollen scarf which I was wearing at the time, which 
I took off and cut into two portions for the purpose. 
There was no viaduct at that time, and Holborn Hill | 
interposed serious difficulties. 

The explanation of the phenomenon is no doubt that 
given in “The Observer’s Handbook” quoted by Mr. 
Harding, viz. the sudden freezing of supercooled water 
drops on shock. In connection with this explanation there 
naturally arises tin' question as to the particular conditions 
which admit of 'iupcrcooling without .actual conversion into 
hail. (.'learly these conditions are but rarely complied 
with. The actual date could no doubt he found by hunting 
through newspaper files, but there must be many Londoners 
now living who can remember the occasion. 

fanu.'iry 26. R. Mki.oola. 


The Radiating Power of Air. 

Ir has h.i'ii assumed in investigations of atmospherie 1 
radiation that the values of the radiating power obtaiiK'd | 
in laboratory experiments an^ comparable with the values 
obtained from meteorological observations, and agreement 
between values obtained by the two methods has been 
quoted as evidence of the accuracy of the determinations. 

In an investigation of the problem from th«. meteorological 
side, I discovered lliat the qu.'intities used to represent tin* 
radiating power were itiffen-nt in the two cases, and the 
distinction is important. 

In the meteorological method, if 0 is the temperature of 
the air at time t during the night, values of a, arc found 
to satisfy approximately the equation 

(I) 

and ape is taken to rejiresent the radiating power of the 
air, where c is -.pecific heat, 0-2^0, and p is density. 

If the radiation from a horizontal layer of air 1 cm. 
thick is f{ 0 ) ppr unit JiP'a from each face, the absorption 
by it will be 2f(0') pj'i* unit volume if its surroundings are 
at temperatun' O'. In that case ^ 


Microscope Stands. 

A LENGTHENED cxpcricncc in the use of the microscope 
impels me to ask you to allow me to take exception to 
one of the statements made by the writer of the article 
on micro.scopo stands which appears in Nature of 
January 11. Referring to the circular rotating and 
centring stage of the better class of Continental stands, 
the writer says, ” the use of which for anything but 
petrology it is diflicult to guess.” 

After v^orking for upwards of thirty^ years with an 
English stand, and, especially during the latter part of 
that time, constantly fee?ling the desirability of .a rotating 
st.'ige, I decided three years ago upon the purchase of a 
new stand, and the circular rotating stage, w.as tlui feature 
that led me. to decide upon one of ('ontinent.'il manufac- 
ture, after carefully considering the merits of two of 
haiglish manufacture. If well made, the rot.'Uing stage is 
of great utility. If one wishes to examine, and especially 
to draw, say, one of a number of scattenjd Ophiurid ^r 
Kchinoitl plutei, it is a great' convenience to hi; able to 
bring its sagittal plaiKi into ;i vertic.'il ])Osition in tin* field 
of view, and, as 1 know from much irritating experience, 
this is seldom possible on a fixed rectangul.ir sl.age pni- 
vided with mechanic.'il adjustments, or evi'ii a sliding bar. 

Wliat is really needed to make th^^otaling stage, of the 
(’ontinental microscope much more efficient is a removable 
sliding bar, upon which it would be possibb? to suppoi t 

inch slip, so that a series of sections mounted upon 
it might be examined c.'ircfully with tln^ microscope in an 
im lined position. 'I'lie rotating stage of a high-cl;iss stand 
by one of the foremost English makers, now before me, i'^ 
providf'd with such a bar, which slides in a groove cut in 
the stage ; but its utility for the purpose indic.ated .above 
is nullified by the projecting heads of two scnrws which 
hold together parts of the mechanical adjiislnienls, and the 
whob* instrument is littb* more thtin an ornament on inv 
work-table. 

T hav^^ never found any use for tlic exceiitric rotating 
movement below the Abbe condenser, and e.specially for 
the cylinder diaphr.'igm, which, I supposi', is .'i sop thrown 
by Continental makers to those teachers wlio, in mv 
student days, derided the u.se of any form of substage 
illuminator. In my opinion the. expense incurred in tin- 
manufacture of these redundances might with gre.d 
advantage to workers like, my.self b«‘ ilevoted to lln. 
improvenient of tin.* slag(^ on the lines I have indicalf'd. 

11. C. (.hlADWICK. 

fhe Hiological Station, Port Erin, J.inuary 2(). 


O')'’/.. 

and by comparison with (i) it is seen that 
ape 


= - 2 (0 -O') / " higher powers of ( 0 - 0 ') . 


1C- 2'-^. = ( 


(2) 


Now, in laboratory experiments on the radiation of air, 
(he quantity measured is the excess of the radiation per 
unit area from one face of a column or layer of hot air 
over the corresponding r.adiation from a column or layer of 
cold air, and this quantity, n'duced to 1” C. difference of 
temperature for a layer r cm. thick, is denoted by //, and 
• • • 

ix used to repiesent the radiating power. (Clearly /i= 


and consequently apc~2h^ and not //, ns hitherto assumed. 
If in the laboratory experimetrUs the radiation emitted by 
the. layer in a direction perpendicular to its face is com- 
]):ired with that emitted normally by a black surface, the 

value' of h will bo onlv«l;^^ or -jape, since the ratio of the 
' “ (J0 

total radiation lo the normal radiation i.s v for the black 
surface but 2ir for a thin layer of air. 

'I'hc confusion arose from the fact that h and ape were 
taken to repp .>ent th^^ rate at which air is losing heat by 
radiation to surroundings i*’ C. colder, but while in the 
case of ape the radiation in all «Hrections was taken into 
account implicitly, in the case of h the necessary adjust- 
ment was not made. . E. Gold. 

4 Hurst Close, Hampstead Gardc*n Suburb, N.W. 


Meteor-showers. 

'Tiik following meteor-showers become due in bebruarv. 
'I'lu' epochs are arranged according tti the tiiin's of the 
principal maxima : - 

Epoch Eebruary 4, ^h. 30m. ((i.M.'P.), fifth order of 
magnitude. Principal maximum, February 3, tSh. 55tii' ; 
Secondary maxima, Fi'bruary 3, 3!!. 40111. and 2oh. 20111. 

Epoch February 3, qh. 30m., nineteenth . order of 

magnitude. Principal maximum, February 4, 2ih. 1510.; 
.si’condary maxima, Fr'bruary 4, iih. 25m., and February 
6h. 5oni. 

Epoch February t), 4!!., twenty-first order of magnitude. 
Principal maximum, February 10, 8h. 40m. ; second ‘fy 
maxima, February 10, ih. 30m., and February ft: 

8h. 2501. 

Epoch February 13, iih., fifth order of* magnitude. 

Principal maximum, February 12, 1311. 45111. ; secondary 

maxima, February ii, 22h. 30m., and February 13* 

loh. 45m. ‘ 

Epoch February 14, iih. 30m., thirty-third ytsrder o\ 

magnitude. Principal maximum, February 15, 22h. 45”^* * 
secondary maxima, February 14, iih. 35m., February i.v 
i5h. 30m., and February 16, yh. 

Epoch February 16, 8h., approximately tenth order ot 
magnitude. Principal maximum, February 17, oh. 30M1. ; 
secondary maximum, February 17, 1511. 40111. 

Epoch February 10, ih., approximately thirteenth order 
of magnitude. Principal maximum, February » 
5h. 40m. ; secondary maxima, February i8h., 3h. 4010.* 
and February 18, i8h. 55m. . . 

" Epoch February 20, 7h., fifteenth order of magmludo. 
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Principal maximura, February 20, lah. 20in. ; secondary seiUlng so much correspondence with each other and with 

maxima, February 20, i7h., February 22, 7h. 45m., and the undulations of the sun-spot curve. 

i6h. 30m. (Tbe first point of the curve A I have marked as 

Kpoch February 26, 3h. 30m., approximately fourteenth doubtful, for reasons 1 need not here enter into.) 
order of magnitude. Principal maximum, February 24/ Alex. B. MacDowall. 

7h. 50m. ; secondary maximum, February 24, 22h. som. 

Kpoch February 26, 1411., fourteenth order of magnitude. The Occurrence of Peripatus on the North-East 
Principal maximum, February 25, 23h. 20m. ; secondary Frontier of India, 

maximum, February 24, 9h. 50m. The following extract from a letter just received from 

KiKirh February 27, 23h., approximately sixth order of ^ Mr. S. VV. Kemp, zoologist with the Abor Expedition, will, 

magnitude. Principal maximum, February 28, oh. ; j 1 think, be of interest to the readers of Nature, as it 

secondary maximum, February 29, qIi. I announces the first discovery of the Prototracheata in what 

ICpoch" l‘'cbriiary 27, 1411. 30m., third order of magni- : in.ay properly be called Continental Asia. The latter is 

lude. Principal maximum, February 29, 6h. 30m.; dated Rotung, December 20, 1911 - 

sfcondary maxima, February 27, 23h., and February 28, • “ Yesterday I toiled up to Kalek (3800 feet). ... On 

lah. 40111. ’ my return llodgart, Mr. Kemp’s assistant, rushed up with 

'riiere is n. considerable number of meteor-showers in . P<*ripatus in a tin, caught about 20 yards from me — one 

b'ebruary, but the meteoric activity of the month is, in ' adult and two young. . . . This morning we toiled for 

^9 iicral, not so intense, as in January. The most importanl , about four hours and got nine or ten more adults and a 

ipochs in tli(? foregoing list are the second and l.ist number of young. Tlxey occur over an area of about 

live. John R. Henry. 30 square yards, and apparently nowhere else. The camp 

J.'miiarv 29. is made on an old Abor clearing. Prior to our occupation 

it was scrub jungle about 6 to 8 feet high, with a few large 

The Question of Sun-spot Influence. trees, mostly jack-fruit, interspersed. The scrub has been 

In a p.'ipcr to th^j^eieor^lojifische Zeitschrift (September, cut all round the camp, and on the north side, at the top 

ic)ii), Dr. Magels^R, dealing with sun-spot influence on of the steep bank dropping down to the Dihong River, 

temperature, finds this influence, at Christiania, &c., most Peripatus is found under large stones in comparatively dry 

•nppareiit in the winter half of the year. This is borne earth.” 

out, 1 think, by the data for Greenwich. Mr. Kemp has as yet no opportunity of examining his 

We might approach the matter thus : Taking the six specimens in a systematic manner ; it will be of great 

maxima and six minima since 1841, and confining altcn- interest from a geographical point of view to discover their 

genus in a restricted sense. 

N. Annandale. 
Indian Museum, C'alcutta, January ii. 

Amphibian Faunas of South Africa 
and Madagascar. 

4^, In reference to the question raised by 
reviewer (Nature, December 14, 
19 1 1) of my paper on the amphibian 
faunas of South Africa and Madagascar 
(Annals Transvaal Museum, April, 1911), 
the distribution of the genus Rana sug- 
gests that it originated in the Old World 
some time subsequent to the isolation of 
, Madagascar and the disruption of the 
^*^^9 Brazil-West African land bridge, its 
passage to the^ New World being (‘fferted 
by a more northern bridge, probably the 
Bering Straits connection. The other 
Ranid genera of central and tropical 
America are unknown to me, but, judg- 
ing from the descriptions, they form quite 
an isolated group, and if genetically 
related to the Old World Rnnidas had 
their origin, not in the specialised genus 
Rana, hut in a more primitive Ranid 
stock which entered the New World by 
the Brazil-West African bridge. 

A. Rainfall, Rothesay, February- March ; smoothed, with sums of 5. JoiIN Hrwitt. 

R. Mcian temp. Greenwich „ „ t Albany Museum, Grahamstown, 

C. Sun-spot curve. • South Africa, January 4. 



tion to the groups ” max. i, 2 ” and ” min. i, 2,” iet us 
ask how many warm Januarys, Februarys, &c., there wen; 

those years (eighteen in either case). The most pro- 
nounced contrast (between maximum and minimum groups) 
thus comes out in the early part of the year, and (localising 
further) in the pair February-March. 

If, ^10 w, wc take the annual values of mean temperature 
for Feoruary-March, and smooth the series by simple 
a<ldition of the groups 1841-5, 1842-6, and so on, (this is 
sLifl'icicnt), wc get the curve B in the diagram. 

Now, if we handle the monthly data of Rothesay rainfall 
in the same way, a maximum contrast comes out, similarly, 
in the early part of the year. Then, taking the annual 
amounts for February-March, and smoothing with .sums 
of five, we have the curve A. 

Below is the sun-spot curve, and it is remarkable, I 
think, to find things so far apart -as Rothesay rainfall and 
f^reenwich temperature in the February-March group pre- 
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A Bright Fireball. 

On December 17, 1911, shortly after 5 p.m., while 

watching the dying glories of one of the loveliest sunsets 
I liave ever seen, 1 saw a meteor fall in the west and burst 
into about twenty most brilliant balls, like an exploding 
rocket. 1 estimate that it appeared when about 20° above 
the horizon, and traversed perhaps 5° before bursting. It 
left a vertical and broad streak of white light on the sky, 
which very slowly became deflected from the perpendicular 
to the N.W., and when at about an angle of 45® it faded 
gradually into two patches of white cloud, which ultimately 
.assumed a horizontal position. These retained their pale 
white colour until after the other clouds had become quite 
dark, and they did not disappear until they were obscured 
by some of these clouds passing over them. It was seen 
from Beni-Hassan on the Nile, 167 miles south of Cairo, 
from the deck of one of Cook's steamers. 

.\s\yan, Upper Egypt, January iq. J. C. C. 
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AN ADAPTIVS PEOPLE.' Bicycles have , been cleverly, imitated by bovs, with 

T „_ , , wheels and spokes made of re^.”, 

rlL British Protectorate of Uganda has the dis- Their social rites are nurn^ous and remarkable* 
tmction of possessing one of the most perfect they give the impression of being rather a livinir 

types of a barbarous people to be found in the world, organic system than a structure of hide-hound super- 
stition. If their social religion can be 
separated from their theological doctrine and 
hierological practice, (he former appears to 
have played a more important part than the 
latter, though this was well developed in 
the way of temple establishments, divine 
beings, and priesthoods. 

1'heir economic and industrial system 
deserves careful study. Every household 
has its garden, and the garden makes it 
absolutely self-supporting. Even the bark- 
cloth garments, as picturesque in certam 
fashions of wearii^ them as Roman togas^ 
are grown in the garden, each possessing, 
several bark-cloth trees. But behind the 
household is the clan. The clan not only 
regulates kinship and jnarriage, but ;icts. 
as a friendly societ3S Jfcuraiice company, 
and general cooperati^^body. 'J'hanks io 
the clan system, poverty does not exist. 
Th<‘ clans are totemic, each possessing a 
primary and a secondary totem. Dcsicnt. 
and inheritance were in the male line; but. 
in the ro3^al family the •system was 
maternal. 

In view of the solidarity of ihr iamih, 

Fi<;. 1. — Drums of office. From “ Tlie liaganda.*' the clan, and the people as a whol<*, 

their idea of “ impersonation ” is sig- 
Thc Baganda are a Bantu race, exceptionally well nificant. An heir “not only takes the otlicc 

built and healthy. Courteous and sociable, they arc of his predecessor, but so impersonates him that 

to a remarkable degree exempt frotn social vices and it is common to hear a man telling another that lie 

perversions. They have “gone straight,” as it were, is the father or the chief of a person who is known 

while other races of the same level 
have gone crooked. Their only w'eak- 
ness seems to have been one frequently 
resulting from religious fervour, 
namely, a predilection for human sacri- 
fice. Their physical evolution similarly 
has been free from perversions ; they 
have not, as so many barbarians have 
done, tampered with their bodies, and 
they practise no form of cutting, scari- 
fication, or mutilation. Intellectually 
they arc remarkable for an extra- 
ordinary faculty of imitation, 

“especially in all kinds of mechanism. 

Give a man time to examine an object, 
and he will apprehend the mode of its 
construction, and will go and produce 
one so much like it that it is often 
well-nigh impossible to tell which is 
the original. Chairs, tables, shoes, 

&c., have each in their turn been 
clostrly copied. This power of repro- 
duction extends to house-building in all 
its details; thus there are numbers of 
houses m.'ide of .sun-dried bricks, with 
iron roofs, which the natives them- 
selves have built and completed with- 
out aqy supervision from Europeans. 

This trait of imitation is noticeable 




even in small children, W*ho may be Fin. 2 —Stocks for arms and legs, with plantain-fibre pads worti to protect the arms and legs fron 
•<600 making toy guns, after (he pat- thesharpcdgesofthei|pod, and coil of rope for binding prlsooewj. From “ The Baganda. * 
tern of those used by their fathers. 


These toy guns are often so well made that, ..when 
the triggers arc pulled, they make a. sharp, ireport, 

.U ‘ an AcccAfnt of their Native Custonvi and Baliefri. By 

plans. (London: Macmillan aSS 

Co., Ltd., tgti.) Pfice i5f. net. .Ift ' • 
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to haje died years ..l^fore.” A, similar continuity 
^cured by another method in the case of the kingly 
office.^ The spirit of the d^d king enters a medium, 
who is consulted at ‘ the . iTemple of the Jaw-Bone- 
’^is . relic of the dead king, together with 


r 


p-EBRUARY I, 1912] 


NATURE 


451 


Liinbihcal tord, serves as an attachment foi the spirit, 
winch is en rapport with them. 

lli( polity and government of the Baganda was a 
V t ry perfect form of that kind of feudal monarchy 
which is frequent in Africa. The description of this 
‘>v‘'icin, and paiticularly ot the functions of the King, 
loirns> the dominant feature of Mr. Roscoe*s book. 

It is a rcmaikable chapter in political evolution. 

TIk roval family is distinguished by a straighter 
nose .ind less piotrudinj? lips. Its descent is 
rt.ucd back, along with the history of the 
pcopb , foi thirty-two generations, about a 
thousand >e.irs, to the first monarch, Kintu, who 
niiido the B.aganda a nation. Oral history of this 
rvpe is a very real thing, transcending time ^nd space 
nioie efficiently than written records, and probably 
uoiding many errors inseparable from literature, 
^llu other great landmark of Uganda history is the 
K igii of^King Mutesa in the middle of last century. 
MuUsci was a broad-minded and far-seeing ruler. He 
initiiitd hl)»ral leforms, and broke away from tin 
j)i(\i()U5> policy of isolation. It w.as bv him that 
S|u ke wa'H welcomed in 1861, and Stanley in 1875. 

I liu)u,;li the latillr’s representations Christian mis- 
sionaries wue admitted. But Mutesa also welcomed 
il\( \iabs Afhr his death theie was a stiuggle 
iMtwetn ih(' Uhiisti.in and Muhamm.idan paities foi 
(h( siiiKNsion to the tin one, which w»is ended b\ 
iln Bi iiish -Protectorate. 

llu suttSsioii, it mav be not«d, is heieditar\. but 
i commitftL of chiefs selects and appoints one of the 
piintts Till u is much that is equally logit il among 
tin lights ind duties as between king and chiefs and ^ 
(hns 'fake away from the stales of medke\al 
1 uiopt thin (ireco-Roman cultute and inhoritanct, 
ind Mill have*a civilisation little, if ,it all, moie 
<idvaiued, both politically, socially, and industrialK, 
ih in th u ii ached independently bv the Baganda The 
Iving IS in\isti*d at the coronation bv “the King’s 
I ithi I I lit “Father” says to him “You an 
king Rule oMi lour people well, and always do 
whil Is iigiit” 'I he king answeis* “T agree to do 
''O ” \lw.i\s give just judgment. ” “I will.” Side 
In qide with this is the curious custom of killing men 
Ml 111 it the 11 lives may invigorate the king But sue'h 
itieuitits though diffeiing in intention, ha\e attualh 
been ninie eoinmon in Europe. I 

Ml Kosioe h.is lived with the n.itives foi twe*nU- 
ti\e \<ais Tie not onlv knows their ch.iractei and 
customs, hut has studied them as an anthropologist 
TIis hook IS full of new and important facts which 
only se li luific insight could have unearthed Both the 
ethnologist and the constructive sociologist will find 
It the most significant and valuable studv of <\ native 
i.ice that has appeared since “The Northern Tribes 
of Central Australia.” Nor must the author’s human 
qinlity go without mention. Theie is an indefinable 
itmosphfif of sympathy permeating his pages, the 
lesult of whii'h is that the people as he describes them 
II ( i living lealitv. v A. E. Ck\wif\ 

' f 


IJIE EVOJ.VTtON OF AN \EROPI IVF.' 

*0 fiVOERS of the first two numbers of the twenty- 
seventh Volume ‘ojf ’’Smithsonian Contributions 
to Knowledge,” who have not forgotten the pleasure 
thev derived from the "^study of Dr. S. P. ’Langley’s 
work in ae lodynamics, 'will welcome the publication 
of this third number, on mechanical flight. While 
e'xperimental aerodynamics and the theoretical study 
flight respectively may form the sole subject of an 
Sum hsonian Contributions to fCpowUeJge, vol xxvii.. No. 1. “ I.angley 
I* Flight.” Part 1., 1887 to jP<i6 B> S. P Langifty. 

r eiited by M. Manly. Partii., ^8^7 to 190?. By C.jM. Manly Pp. Jci-f- 
(Washington Sinith«oniaq Institution, 1911 ) 
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investigation, the succissful {fight of models and of 
full-scale machines cannot be attained w^hout both 
the guide of theoiy and the possession of accuiate 
numerical data gathered by means of careful experi- 
ments. Appeal to nature is even necessary to obt.un, 
through tne observations of bird flight, some stalling 
point in a line of rcseaich h} trial and error that 
cannot be struck at random. For this reason the 
pursuit of success actual flight is the most com- 
prehensive branch of the* science of aviation, and it 
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Will bo enough to say that the work "before us deals 
with the histoiy of Dr. Langley’s efforts to realise 
artificial flight to convey the impression that the 
.account put before us is pregnant with details the 
utmost interest to men of science and to non-tcchnical 
readers alike. 

Those indeed who have appreciated Dr. Langley’s 
indomitable perseverance in overcoming the ever- 
recurrjQg obstacles that stand in the w^ay of any experi- 
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mental achievement, and have an idea of the 
endless chain of linked difficulties that runs through 
the whole problem of mechanical flight, cannot fail to 
recognise that no better man could have harnessed 
himself to its solution, and will open the book with 
a feeling of expectation which, it is needless to say, 
does not end in disappointment. The gradual evolu- 
tion of a full-size gasoline-propelled flying machine 
from a shellaced paper model, propelled by twisted 
india-rubber is presented with a faithfulness and a 
precision of details that render the story most fascinat- 
ing. 

Two things, in our opinion, concur in making the 
tale unfolded before us specially captivating. Tlie 
first is the impartiality with which both successes and 
failures are recorded, the latter being rightly judged 
as important and as worthy of being fully reported 
as the former; to quote Mr. Manly: “To such men 


[February i, 1912 

The aim of the research is stated simply to bo 
“putting a trial aerodrome — to use the name adopted 
by the investigator — successfully in flight, and thus 
giving an early demonstration . . . that mechanical 
flight is possible, by actual flying.” We shall leave 
the reader to judge if such a modest statement 
adequately describes the strenuous endeavour to twer- 
come the maniiold difliculties, by gathering highly 
specialised knowledge in widely different fields of 
technical attainment until a new science was found 
to have sprung from the harvest of accumulated data 
and the acquired experience. 

The work is divided in two parts. Part i., written 
by Or. Langley himself, deals in chronological 
order with the flight of models, in ten chapters re- 
tracing the successive attempts, beginning with india- 
rubber models similar to those previously const rucU d 
by Penaud. This portion of; the book (chapter ii.) 




I Fig. 2. — Front end of track just preparatory to launching aerodrome. 


as Mr. Langley, an unsuccessful experiment is not a 
failure, but a means of instruction, a necessary and 
often invaluable ste|)ping-stonc to the desired end.” 
The second and chief c.iuse of sustained interest is 
undoubtedly the special circumstances in which the 
work was undertaken, for, although small toys had 
been madti to fly a few yards, yet, at that time, 
“hardly any scientific men of position had made even 
preliminary investigations, and almost every experiment 
to b(* made was made for the first time.” I'he book 
is therefore, we believe, perhaps unique in its kind, 
b(ring a complete record of the production of a highly 
complex and novel machine from an initial stage 
where very little help was available, not even an idea 
of the proportion of sustaining surface area to. weight, 
which had to' be gathered from measurements on 
birds, natun* supplying the first- and misleading — 
data in an almost virgin field of knowledge-’^- 
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by no means the least interesting, owing to the fact 
that practically every difficulty experienced later was 
met at the outset, the structure being too heavy if 
able to bear the strain, or too fragile if sufficiently 
light, while even the difficulty of launching, that was 
to require so much skill and ingenuity later, was felt 
at this early stage. A short discussion of thf., ^avail- 
able propelling agents and the history of the special 
type of steam engine finally found to answer the con- 
tiadictory requirements as to power and weight i> 
the subject of the next two chapters, and goes far 
to show that the key to success was the determination 
with which the word “^disheartening ” was cancelled 
from the dictionary of the experimenter and of hi< 
able assistant. 

Sustaining surfaces and “balancing” are then 
shortly dealt with. The relative importance of skin 
friction is not touched upon. The important subject 
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of stability is dismissed in eight pages, but this chapter 
is supplemented by experimental information given 
at various places elsewhere in the book. The rest o. 
part i. is taken up by the description of the several 
models constructed and of an overhead launching gear 
by which they were released; Fig. i (a reproduction 
of plate 12) gives an idea of the thoroughness with 
which the evolution of each part is described. • 
Elaborate and vivid descriptions of the per.ormance 
of these models are given in each case, including as • 
a rule a map of the path followed during their flights. 

Part ii., written by Mr. C. M. Manly, Or. Langley’s 
chief assistant- -tg whom no doubt he would Have 
ascribed a large part of the success had he edited 
himself the present account of his researches — is solely 
concerned with the construction and the trials of a man- 
c.irrying machine, the two first chapters being devoted 
general considerations. The alteration of design 
necessitated by the change of scale required further 
experiments with two of the models already described ; 
an account of these is found in chapter iii. A new 
launching gear, sho#n in Fig. 2 (a reproduction of 


hundred plates of a high standard of e.xcellence, includ- 
ing many detail drawings, several maps, and reproduc- 
tions of photographs; an exhaustive index of twelvt 
pages is not the least commendable feature of this 
latest and most important addition to the bibliograph\ 
of aviation. Maurice E. J. Gheury. 

THE BESSEMER MEMORIAL GIFT TO THE 
ROYAL SCHOOL OF MINES. 

O N June 29, 1903, on the very day that Lord Rose- 
bery promulgated the scheme for the establish- 
ment of an Imperial College in Ix)ndon, a meeting 
was held at the Mansion House, under the chairman- 
ship of the then Lord Mayor, Sir Marcus Samuel, for 
the purpose of devising a scheme “ to perpetuate the 
memory of probably one of the greatest men who ever 
lived” — Sir Henry Bessemer. It was abundantly 
evident from the speeches delivered on that occasion 
by the Duke of Norfolk, Lord Haldane, and Sir John 
Wolfe Barry, that a very serious attempt was being 
made to establish in the metropolis of the Empire an 





Fig. 3. — Quarter-size Model Aerodrome in Flight, August 8, 1903. 


plate 43), forms the subject of chapter iv., and the 
next three chapters^ deal in an elaborate fashion with 
the construction of the frame and of the supporting 
surfaces of the large “aerodrome,” and the method 
of ensuring its equilibrium while in flight. 

Two chapters deal with the history of the engines of 
this machine, and of a quarter-size model of it, which 
it was intended to try first. This is shown in 
full flight in h’ig. 3 (a reproduction of plate 92). The 
two last chapters contain the account of the shop 
and fii'ld trials and of the failures — solely caused by 
soma d'Tect in the launching gear — w’hich ended the 
trials. ' 

An interesting appendix on the flight of the 
American buzzard ends the book, which should be 
perused if one wishes to form an adequate idea of the 
value of the pioneer work done against difficulties of 
all kinds, conquered by sheer determination to suc- 
ceed, and . only baffled — just as success was at hand — 
by the lack of financial support due to the antagonism 
f'f a hostile Press. \ ' 

The work is profusely illustrated by more than a 
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I institution having for its main object the organisatioi 
‘ of scientific education with reference to national and 
imperial industries. Lord Haldane frankly admitted 
that “it was clear that in our industrial methods we 
were, in some respects, behind other nations. We 
possessed magnificent energy, we had a splendid re- 
cord; but in the application of science to industry we 
had not hitherto developed anything comparable to 
those great institutions for technical training in the 
higher sense, such as exist elsewhere.” 

It was fitting that the memorial to Bessemer should 
be established in connection with an institution having 
aims so definite as the Imperial College, and it was 
a happy thought to associate the memorial with the 
Royal School of Mines, then about to undergo re- 
organisation. Much has occurred since those days. 
The Scientific development of the Royal School of 
Mines as a teaching institution is one of the events 
of the day. Visitors to South Kensington cannot fail 
to have noticed how largely the accommodation in 
that school has been increased, and those who have 
more intimate acquaintance with the internal affairs 

% 



454 


NATURE .[f'EBRUARY I, 1912 


of the Imperial College are well aware how cotv 
^idorably tne equipment and buildings of,, the corv 
stiiuent institutions have been supplcmented!i 

On Tuesday, January 30, the Bessemer Memorial 
t'binmittee formally handed over to the governor^ 
of the imperial College a co.stly plant for use in the 
Roval School of Mines. V'isitors to the institution on 
that occaMon will have fully realised the relation 
which .{this gift must bear to the efficiency of the 
School of Mines. The laboratory within which the 
Bessemer gift has been accommodated is one of the 
numerous extensions now taking place at South Ken- 
sington in connection with both the City and Guilds 
(Kngineering) College and the Royal School of Mines, 
i'he ore floor of the laboratory, which runs across 
its east end, is 12 1 feet long by 30 broad, and is 
continued as a 12-foot gallery along the south side, 
and as a 6-foot gallery along the west end. Accom- 
modation is afforded for nine ore bins of 10 tons 
capacity each, with discharge-gates above the ground 
flcx)r to fill cars running on a line of track to the 
elevator. A large. i^dry crushing-room has been pro- 
vided beneath the^ bre floor with an elevator passing 
through it to a sizing-trommel and shaking-screen, 
another elevator passing up to a line of trommels 
heeding four jigs on the concentration floor. There 
is a Blake cru.sher at the northern end connected by 
rails from the elevator, rails being also laid along 
the south gallery to the furnace department at the 
extreme west. 

VVe have here the complete equipment of the most 
recent mining and metallurgical plant which has ever 
been installed in an educational institution. But if 
this plant were only designed for academic purposes 
it would scarcely constitute a sufficient memorial to 
Sir Henry Bessemer. It is gratifying, therefore, to 
find that in con.sequenre of representations made to 
the governors by many practising mining engineers 
and metallurgists, as well as by the Bessemer Memo 
rial Commit ttK.* itself, the whole instalment of 
machinery will be placed at the disposal of profes- 
sional men for private research and investigation. 
We cannot imagine anything more appropriate as a 
memorial to Bessemer than this fact, which was 
announced on the occasion of the donation. 

On behalf of the Bessemer Memorial Committee, 
Colonel Sir Charles Allen formally handed over the 
equiprnent to the governing body. In this connection 
he - referred specially to the appropriateness of the 
mehiorial, both as regards the particular form it had 
taken and its association with the Royal School of 
Mines, and expressed his great satisfaction in. that he 
had been selected by his colleagues, in the absence in 
Kgypt of Sir William Preece, the chairman of the 
Bessemer Memorial Committee, formally to make the 
presentation. Sir Charles further stated that as a 
near relative and an intimate friend of the late Sir 
'Henry Bessemer he felt sure that the memorial could 


(lustrial requirements, ahd'"ialso to add to and extend 
it from time to time as is found to be necessary. He 
understood that as a laboratory aa^. as an equipment 
it compared most favourably with anything of the 
same kind in this or any other country, and went on 
to state that this implied a corresponding obligation 
on the governing body of the Imperial College to see 
that it was put to the fullest and best possible use. 
He hoped that in this respect the Royal School of 
Mines would justify its former proud , record and iis 
present objects as a part of the Imperial College, and 
would by research and the most advanced scientific 
work render imperial service to tl^ industries asso- 
ciated with mining and metallurgy.' . 

NOTES. 

\Vk regret to see the annount/|i\Jt^|t of the death, or^ 
January 28, of .\dmiral the RighV ^bn. Sir John Charles 
Oalrymplc-Ilay, Bart., G.C.B., , F.R.S., in his ninety-first . 
year. 

Dr. a. P. L.aurie, principal of tfle Hcriot-VV'att Colleg* 
Kdinhurgh, has been elected to the professorship of chem- 
istry in the Royal Academy, vacant by the resignation of 
Sir Arthur Church, K.C.V.O., F.R.S. 

Till*: death is announced, at the age of eighty-nine years, 
at Schaffhausen, of M. Jacob Amsler, corresponding 
nu*mber of tlie Paris .XcadcMny of Sciences in tln' section of 
mechanics since 1892. 

Ac’CORDiNt; to the daily papers, M. VY-driiu s, the Froncli 
aviator, i.s, in conjunction with I")!*, (.•hanot, making 
arrangements to attempt, probably in two years’ time, to 
reach the South Polo by aeroplane. 

Thk annual meetings of the Instil iiiiou of Naval 
.\rdiilects will be held on March' 27-29 in the hall of thi* 
Royal Society of Arts, John Strec^t, Adolph i, London, 
j \V.(\ The. president, the Marquis of Bristol, R.N., will 
o< copy the chair. 

'liiE Paris correspondent of Tin: Times slates that a 
committee has been formed at D6Ie, the native town of 
Pasteur on the slopes of the Jura, for the purchase of tie 
hoii.se in the Rue des Tanneurs in which this g^‘a^ rnai 
jf science was born, and that Mr. J. D. Rockefeller has 
subscribed the remaining 2200/. required to purchase tin- 
house. 

The Darboux j«^bilee celebration passc?d off successfullv 
on January 21. Cmgratulatory speeches were made by 
MM. Lippmann, Poincar 4 , Appell, an^thers, including tbc 
Minister of Public Instruction, after which a commemora- 
tive gold medal (by Vernon) was handed over to M. Gaslon 
Darboux. In his reply M. Darboux referred, with satis- 
faction to the present ^ganisation of higher education in 


not have taken a form which would have appealed 
tO; him more, since he was very specially interested 
jn the educational training of the engineer. 

The Right Hon. Gerald W. Balfour, chairman of 
tVic executive committee, accepted the gift of the 
equipment on behalf of the governing body, associat- 
ing especially those who are members of the com- 
mittee, and who, in consequence, have been so inti- 
mately concerned with the collection of the memorial, 
in particnJnr .Sir William Preece, and also those others 
who liaye contributed to the memorial and .so enable^^ 
the main ideas to be realised. He heard with the? T 
greatest possible satisfaction thfit the committ^ . 


France, a.s compared with what he could remember. Many 
delegates from foreign societies were present on t'le 


Dk. Charles Chilton, professor of biology at Csfenter- 
bury College, New Zealand, has been granted leavfe 0^ 
absence for 1912, and will spend neajrly the whole of tlif' 
year in Europe visiting the chief biological laboratorii 
and stations. He is at present working at the Marine- 
Laboratory at Plymouth, and is preparing a report on 
Amphipoda collected by Dr. Bruce during the voyages ol 
the Scotia in Antarctic seas. 


'vas not now" to be dissolved, but that it hoped to At its annual conversazione this year, the Selbo**'"’ 
obtain sufficient funds to enable it to Tnaintaln Sd(gety proposes lo arrange a Gilbert White exhibition, 

ir.st equipment and keep it in clo.sest jn- cohsjsting of relics and manuscripts of the author of 
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:fainous “ Natural History, SeJbprne,** with collections 
illusiratinj4 his work limes. The exhibition will be 

Dpeii on Fei^uary r6 conversazione, and to tlic {public J 

1)11 the foIlowin,j4 clay by ^ind permission 6f the First Comr' 
niis'^ionor of his Majesty’s Works. It is hoped that all^ 
who have objects of interest which should form part of l 
llie exhibition will communicate with the honorary secre- 
tary of the Selbornc Society, at 42 Blpomsbury. Square, 
W.C. 

At the end of the current session Sir William Ramsay, 
K.C.L)., F.R.S., will resij^n the chair of j^eneral clu-niistrv 
in University College, London, to which he was appointed 
in JS87. At a meeting of the Senate of London University 
held on January 24, it was resolved : — “ 'i*hat the Senate 
aciept Sir William Ramsay’s resignation with sincere 
*4(‘:^rf t, and desire to express to him their high apprecia- 
tion of tin* services which he has rendered to the University 
both by his inspiring work as a teacher and by the great 
series of researches carflfcl out by him at University 
•College during his tenure of the chair of chemistry.” It 
is unneossarv here to refer to Sir William Ramsay’s dis- 
tinguished career, since so recently as January 11 his work 
was doNcrihed in our “ Scientific Worthies ” series by Prof. 

W ilhelm Ostwald. 

On Monday, January 29, Prof. J. Norman Collie, F.R.S., 
gave to the Royal Geographical Society an account of his 
recent explorations in the Rocky Mountains to the north 
•of the Yellow Head Pass, fin 1910 he and Mr. A. L. 
Muiin uidisi-«l rhe new branch of the Canadian Pacific 1 
Railway by IMmonton to explore the valley of the Smoky » 
Rivt r and thv mountain region which it traverses. All 
existing map> of the region are both incomplete and 
inaccurate, and the information gained in 1910 encouraged 
the explorer^ In 1911 to utilise the routes which they had 
loiind, ^ind to -study more thoroughly the region Iraversod 
the preceding year. Magnificent glaciers, vast snow- 
\u'\(U, and r.'uigf upon range of snow peaks were seen ; the 
main watershed was determined over many miles of the 
range, and topographical questions of interest wece invesli- 
g.'itcd. Scries cd parallel ranges with transverse valley 
complicate the drainage, which at some points is indeter- 
minate, flowing at one point to the Atlantic in 1909, and by 
a new cbanoLl in . a shingle flat to the r.acific in 1910. 
Both to the mountaineei* and to the student of mountain 
structure this region, now being rendered accessible by 
railway, offers problems of the greatest interest. 

We regret lo record that the distinguished surgeon, Sir 
Henry 'rrenth;im Butlin, Bart., died on January 24, at the 
age of sixty-six. Hj^was elected president of the Royal 
College of SurgconsT?)f England in 1910, and again in 
1911, but b> tlif r«,gret f all found it necessary lo resign 
that honour only a few weeks ago on account of his 
health. His investigations and clinical observations helped 
to improve many branbhfs of practical surgery, but his 
chief services to* medicine :were rendered as an ardent sup- 
porter and leader of every /movement directed towards the 
impjrovement of medical education and of medical research. 
He' was himselL a kgen student of cancer, regarding that 
disease as parasitic in nature, aiid took a most active part 
in the management of the Cancer Research Fund. During 
the years he wqs.^>dean of the medical faculty of the Uni- 
versity of London he led a strenuous movement which 
nought to concentrate the teaching of medical subjectii in 

teaching university worthy of London. He was presi- 
dent of the '“British Medical Association when that ^ body 
held its great meeting in ^London in 1910. His 'great 
l>ublic services to meditiilie were recognised last year, wheU' 
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he. was created a Haronel. Sir Henry' Butliri^ pupil 

of Sir Jainea Paget, and held the memory of ^hat gn at 
surgeon in, the highest esteem. 

\Vb‘ announced last week with .refen^.ife;%he premhtufc 
death' of M. Th(^ophile Durand, directorr/of * {'he . Jardi 
■ Botanique dc PEtat at Brussels, who, after . a prolonged 
illness, which assumed a serious aspect about six Weeks 
ago, passed away on Friday, January 12. He was'^orn 
at Saint-Josse-ten-Noode, a suburb of Brussel^; ^ .on 
S(‘p)tember 4, 1855. In 18S0 he entered -Ae Botaniifi Garden 
at Brussels, then under the directorship' of F. Crdpin, and 
he remained intimately connected with that establishment 
to the last. He was appointed ” C'onstTvateur; au Jardiii 
Botanique ” ifi 1880 and director in iq02, shcceeding 
F. Cr^‘pin. He was more a bibliographer and compiler 
than a man of original research, but within those limits 
he was very active and successful. In most of his publi- 
cations ho shared the authorship with a collaborator, prob- 
ably ail unavoidt'ible consequence of his very defective eye- 

ght; but he is solely responsible for the “ Index Gencrum 
Phanerogamarum,” which appeared in 1888, and for tin- 
“ Introduction ” and the third volume (Phanerogames) of 
the “ Prodrome de la Flore Beige,” by Durand and 
De Wildemann. With the latter he also published a 
volume of ” Illustrations de la flore du Congo,” and 
another of ” ( T)ntributions a la flore du Congo ”; further, 

” Plantae Thonnerianae Congolenses, ” ‘‘ Reliquiae 

Dciwevrianae, ” and a ” Mat^riaux pour la flore du 
Congo”; with Schinz, ;i ” Conspertus Florae Afncae,' 
of which, however, only vol. i., pari i., .and vol. v. 
appeared, and “ Etudes sur la flore de lYjtat ind^pcndniit 
dll Congo”; with his daughter IR‘ 16 ne, a ” Sylloge florae 
Congolanfie ” (Phanerogamae) ; with Pittier, a ” Primitiae 
Florae Costaricensis, ” sinee continued by Pittier; and with 
B. D. Jaekson the first supplement to the ” Index 
Kewensi.s. ” 1. Durand w;is a corresponding mUmber of 

the Belgian Acadiimy, a Chevalier d«) I’Ordre de Leopold , 

.and Orticiitr de POrdre de la I'ouronne. He was for some 
I time president of the Geographical Society of Belgium, and 
geniT.'il secretary of the Botanical Society of Belgium, and 
in 1910 he acted as one of the presidents of the Inter- 
national ■'Botanical (^^ongress, held at Brussels. 

.\n extension t)f the Horniman Museum,' comprising a 
lecture hall and a new library, the gift of Mr. Emsiie J.’; 
llornimaii, was opened to the public on January 27 by Sir 
Archibald (icikio, K.C.B., president of the Royal Society. 

The library is a students’ reference library of books on 
anthropology, zoology and botany, and other works of 
assistance to biological workers. Jn declaring the building 
open, Sir Archibald Geikie said that the old idea that a 
museum is a miscellaneous collection of oddities has passed 
away. Museums are now to be found in every town of 
consequence, and they are as much an essential . part of- 
I a town’s organisation as an art gallery or public librar» 
One great necessity in starting a museum is to begin^ on ’ 
scientific lines. The Horniman Museum has been. arranged 
on such lines, which give the ordinary man in tW sVre^ '; 
a clear notion of the relations of different anjnials and the* 
various functions which they perform. Oh^ ,gooi|| feature 
is the excellent labels aflixed to the specimensT^A good* ;, 
label is just about as essential as the object to which it is‘ ' 
aflixcd. 

A CIRCULAR letter from the Research Defence Society 
reminds us that it is just four years since the society was 
founded, to mak» generally known the facts as to. experi- 
ments on animals in this country, and Jthe regulations under 
whichfthey are conducted, the immense importance of such 
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experiments to ihe \vt‘Ifare of inanUind, and the great 
saving of . human and animal life and health which is 
already due to them. During the past year the society 
gained looo new members and associates, and formed ten 
new branches. It now has 5(K)o members and associates. 
The following pamphlets and le.aflets have been published 
during the year: — (i) .\ Question of Ethics ; (2) “ Ex- 
periments during n)io*’; (3) “The Facts of the Case’*; 
(4) “ The Saving of Human Dives (5) “ The Rockefeller 
Institute (b) “The Case presented by Antivivi- 
sectionists “ ; (7) “Recent Surgical Progress”; (8) “Anti- 
vivisection Shops”; (0) “Tuberculosis”; (10) “Sleeping 
Sickness”; (ii) “ .\nnual Report, Balance Sheet, and List 
of Members and .Associates.” A book is in the press giving 
a full resumd of the evidence before the Royal Commission ; 
it will be published within a few weeks after the publica- 
tion of the final report of the Royal t'omiiiission. It is 
hoped that many readers of Nati^rk will become members 
or associates of the society, and will help its useful work. 
The honorary secretary, Mr. Stephen Paget, 21 Ladbroke 
Stpiare, T.ondon, \V., will be glad to answer every inquiry, 
to send literature to applicants for it, to receive names for 
momberhliip or associateship, and to make necessary 
arrangements for addresses and lantern-lectures in London 
or else when' 

In the January issue of Tin* Quarterly Ucvieiu Sir E. 
im 'riiurn describes the social and economical condition of 
I he eVown Colony of Fiji, with special refen'nce to the 
ijiu'stion of imported labour. He concludes that the British 
islands in the western Pacific, with a few negligible excep- 
tions already annexed to the Dominions of Australia and 
New Zealand, form one growing Crown Colony, widely 
isolated from all others, and lying adjacent to these great 
Dominion$v 'I'ht'rc are, he believes, good reasons why 
these islands should not be immediately annexed to either 
of these Dominions. But it is time that efforts should be 
made to advance their growth and development, so that 
th' V may be fitted ultimately to join the future United 
Dominion of .Australasia, w’hich is destined to represent the 
British Empire in the western Pacific. 

TriF Journal of the (iypsy Lore Society commences in 
part ii., vol. v., the publication of an important socio- 
logical report on the fiypsy problem, being a Slate paper 
compiled in iqoo by Mr. .A. Tresleff, secretary of the com- 
mittee appointed in Finland to considrr th»' laws and rela- 
tions of the Government with these people. Mr. Tresleff, 
prrwided with recommendations from the Czar, visited 
many parts of Europe and made personal inquiries into 
rh • condition of these nomads and the legislation affecting 
them. The question, one of no ordinary difficulty, is dis- 
I u >.ed by a Ctapable and impartial official, and will be of 
miH'h value to all who are interested in the problem. The 
journal has done good service by bringing it, in a transla- 
lion prepared under the writer’s supervision, before the 
Brilish public. 

In the January issue of Man .Mr. C. \V. Hobley 
•h '.i ribes a reni trkable collection of protective charms 
obiained from an old elephant hunter at Ukamba, British 
i:aM Africa. \ari(»us kinds of powder eaten before a 
hunting expedition make the sportsman’s aim straight; 
.mother is a whip, which on such t>ccasions id cracked 
s* v<'n times “for g<iod luck”; and two twigs bound- 
tngelher, if bitten after mentioning the animal which the 
hunter wishes to enpturr, secure success,, and are also 
uv. ful in winning a suit in ihe. court of llv Elders. 
\»K.tbrr charm is u.sed wh.-n new village is b<?ing 
fnimdrti; if thr, nwnrr xcaJks wifJi it round the proposed 
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-site, no beasts of prey will pass the charmed circle. I’he- 
trade of manufacturing these charms must b<' profitable, 
.IS thi'ir price ranges from RS..35 and five goats for the 
magic powder down, to smaller numbers of these animals^ 
for the cheaper, varieties. 

VVk have on several previous occasions made allusion to 
the valuable, work issued from the medical radiographic 
department of Guy’s Hospital, in which, by the X-ray 
method after a bismuth meal, kinks and simil.'ir disorders 
in the intestinal tube can be detected. 'Dk* most recent 
of the.se papers, from the pen of Dr. A. C. Jordan (Proc. 
Roy. Soc. Med., iqii, vol. v., p. g), deals with the subject 
more fully, and is illustrated by a number of excellent 
I skiagrams. The intestinal stasis produced by kinks leads 
to a well-recognised chronic illness, which makes life 
unendurable. It can be remedied by a radical cure spokeg^ 
of as “short circuiting.” This consists in dividing the 
lower end of the small intestine and attaching it to the 
rectum. The cast's recorded shVlv most gratifying results. 

To the Tran.sactions of the Buchan Club for 1910-11 
Mr. W. 'Faylor contributes a list of the celact'ans recorded 
during the last forty years on tin* t'ast coast of Scotland. 

The e.xhibition illustrating the animals, plants, and 
minerals mentioned in the Bible, which was opmed last 
summer at the Natural History Museum, has been so 
much .appreciated by the public that it is to be maintained 
for some time longer. A new edition of the guide-book to 
this exhibition contains certain emendations on tlu; original 
text. 

So.\fK interesting particulars with regard to the distribu- 
tion of th<* minute aquatic crustaceans of the gi nus Apus 
I in ea>tern Asia are n.'corded by Messrs. H. J. Walton and 
.S. Kemp in the Records of the Indian Museum of 
Dect'inber, 19 ii (vol. vi., part 5). .Sporadic instances of 
the occurrence of representatives of the genus hav«i beei 
recorded previously in the Himalaya m'ar the sources of 
the Sutlej, in Baluchistan, in the salt lakes of the 'I'ibet 
plateau, and in China. The new records add the Buland- 
shahr district of the United Provinces of India and lla* 
Banihnl district of Jamu, lying to the south of the main 
Himalayan axis, to the range of the g«'nus. 'I he speci- 
mens from both these areas, all of which were females, 
appear referable to the European A. cancriformis. In the 
Jamu district these crustaceans are asserted to be injurious 
to newly sprouting rice, but, as .Mr. Kemp observes, this 
indictment requires investigation. 

(’ONSIDER.MILE economic importance attaehes to tin 
announcement by Dr. J. Stafford, in l;he January nunihr 
of The American Naturalist ^ that to has discovered th«- 
latfT stages of the free-swimming larva of the Canadi.'in 
oyster, which had long formed a gap in the developmental 
j history of these molluscs. It is now shown that the larva- 
' continue to exist as such in the neighbourhood of tin 
oyster-beds for two or three weeks longer than was 
previously known to be the case before they finally settle 
down a.s spat at an age of three or four weeks ajtcr 
fertilisation. The late larva: were taken in plankton-in Is. 
and for the future can readily be recognised. This will 
render it practicable to determine the e.xact date at whirl 1 
“ cultch ”■ should be laid down for the reception of tin- 
•>pat. From his own observations Dr. Stafford is led tu 
be^eve that cultivation of the Canadian Atlantic oyster 
{dsUea virginica) in the Pacific would prove profitable' 
The author has discovered that the British Cohunbia O. 
lurida differs front the Canadian and resembles the J'.iae 
pean species in bring hermaphrodite. 
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Tj!E chief result recorded in a paper — received as a 
reprint from The Jvurf^l of Agricultural Science (vol. iv., 
part ii.) on “ si lvcc-lt;aVV disease, by. Mr. F. T. Brooks, 
is the confirmation of'^h^ accepted view that this symptom, 
('Specially prevalent in'''the case of plum trees, is caused 
l)y the fungus Stcrcum purpureum. Mention is made of 
the observation of the same pathological appearance on 
sveamore, hors«^ chestnut, Spiraea, and other trees. 

In his report for the year iyi(y-ii as director of the 
Royal Botanic Gardens, Ceylon, Dr. C. J. Willis takes 
lj*ave of the post which he has occupied for fifteen yc'ars, 
not less to the great benefit of the agricultural interests 
in the island than to his personal distinction. Owing to 
the activities of the various assistants associat(?d with him, 
thr gardc'iis have become recognised as an important centre 
research, and in recent years a notable stream of dis- 
tinguished botanists has taken advantage of the research 
facilities offen'd. During the year under review there has 
been a vigorous output of the Annals ;uid ('irculars, in 
which the papers by Mr. 'I'. Fetch have Ijoen promin(‘nt. 

1\ The Journal of Genetics (vol. i., No. 4) there is pub- 
lislK'd a ])aper on the inheritance of doublenoss and other 
< h;ir.acters in stocks, in which Miss K. R. Saunders follows 
up her pri vious conclusions. Having obtained the results 
that certain single, races of stocks produce only single 
Iluvvers, while others, ('versporting, produce doubles and 
.singK's, and that the pollen grains appart'iiily all carry 
duubleness, while the ovules carry in .some ca.ses double, 
in olh(.*r c;is»'s single characters, it is now shown that the 
sul}>Iuir-white, a double-throwing nac'e, is also eversporl- 
ing in regard to plastid colour. Further, the two pheno- 
mena ;in‘ curiously bound up, as the singles are all while, 
while the doubles .are mostly cn*ani, but a b'W are also 
.vhite. , 'These are the premises for which the .author 
I'labonites an (*xplanatory hypothesis capable of being 
tested by further experiment. .An appended note give: 

. upport to th(' belief that stock .seeds destined to give rise 
to double (lowers are proportionally more vigorous in 
growth than the single quality. 

Onk of (In* most useful of the publications of the Board 
of .Agriculture is its Journal, containing articles of general 
.’igricultural interest, and published monthly at the. 
extremely low price of fourpeiice. Among recent articles 
may be m(*ntioned one by Mr. H. C. Long on the identifi- 
cation and eradication of some common wet'ds, a subject 
on which the agriculturist still has much to learn. Dr. 
R.'ieder describes how small holdings for agricullur.al 
l.abourers arc created in Denmark, the method being either 
to make State conttibutions to societies established for 
this purpose, or to advance loans direct to the labourers 
themselves. Although the small holder enjoys full right 
‘)l ownership, the common law has bec'n modified in some 

spects. 'The holding must always be used for agricultural 
purposes, and thc^ stock' must always be kept up and main- 
tained in good condition. Certain privileges arc forfeited 
if till * holding is sold or sublet. The large majority of 
sm.'^ll liolders are labourers, and on an average they work 
lor w.ages during 155 days of the year. 

In Petennann’s Milteilungen for January, K. Banse dis- 
cusses the central idea of geography, and would mark, out 
geographical regions .so that the interaction of all bactofs 
within each should aid in coiupk'ting the picture of the 
region. He shows in a map how the present artifirial 
divisions of contimmts txiight be more logically treated 
from a geographical point of view. 
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In the Zeitschrift fur V ermessungswesen for 1911 Prof^ 
Hammer discusses the relation of pacedength to stature, 
and deals exhaustively with the data furnished by 3^8 
students. He obtains 76 cm. as the ordinary pace-length, 
corre.sponding to a height of i-6o metres, and 91 -cm. for a 
height of 1-90 metres, the mean value of the whole series 
being 83A cm. for a height of 1-73 metres. He. refers also 
to certain experiments on German soldiers, which' S('cm 
to indicate a distinct lengthening of the ordinary pace as 
a result of military training. 

Mr. J. E. .Si’afford, of Jerusalem, communicates to The 
Geographical Journal for January a short account of a 
circumnavigation of the Dead Sea made by motor-boat in 
June last. Brief dc'seriptions of the shores and various 
places on them are given, but no special observations of 
any kind were made. Some excellent photographs of 
different parts of the shore arc given, and especially 
two illustrating the gorge of the Arnon River. An 
indication of the present tendency towards a more 
quantitative and preci.sti treatment of geography is the 
papc.'r in the same number, by _Mr. B. C. Wallis, on the 
importance of precise description, aided by figures. He 
dt'precates tlu* use of indefinite expressions, and would use 
perccntag(?s and ratios derived from statistics spread over 
fiv('-ve.'ir or longer periods. The necessity for this is tru(.“ 
not only for economic geography, but for otln'r branches,. 
;ind in many cases in advanced work the d('gree of accuracy 
might often be stated with advantage. 

Ilinnnel und Erde for January contains an excellent 
paper on seismographs and their records, by Dr. C. 
Mainka, of .Strassburg. .A summary is given of the many 
difftjrent modification.s of the horizontal pendulum, with a 
detailed account of the author's bifilar pendulum. Of the 
few records which illustrate the paper, the most interest- 
ing is that of the Messina earthquake of kjoS, furnislu'd 
by the Mainka pendulum. 

Tiik .Austrian Geological Survey has also recently pub- 
lished {Ahhandlungen^ vol. .\vi., p.art iii.) a memoir by 
Dr. Marian .Salopc.'k on the Triassic Cephalopoda of 
southern Dalm.atia and .Montenegro. Most of the new 
species and varieties are unfortunately represented only 
by a single specimen, but the descriptions and beautiful 
liguiM's will be useful for comparison with corresponding 
fossils which are now being studied from .Albania, Greece, 
and .\.sia Minor. 

.\ form of recording filament electrometer is 

described by .M. F. Vuillard in the December, nm, number 
of Lc Eadiuni. The U-shaped carbon filament is that of 
a Tio-volt 5 or lo-candle lamp, according to the sensitive- 
iK'ss required. It is supported horizontally midway 
h(*twe(*n two small vertical plates of 'metal, the distance 
apart of which can be varied. They are connected to the 
poles of a dry pile, and th(i filament is attracted to one 
the other, according to the potential to which it is 
ch.argrd. 'Fhe motion is recorded photographically on a 
revolving drutn by means of the light from an electric 
lamp n'flected into a microscope objective by a shistU 
cylindrical mirror attached to the end of the filament. The’ 
motion is m.'arly aperiodic, the zero absolutely sta1>le, dftd 
variations of freqiumcy not exceeding 5 per second are 
correctly’ recorded. 

In an article in The Oxford and Cambridge Heview for 
January, Mr. 11 . S. Shelton urges on the writers of text- 
books on heat the necessity of stating the law of “ dissipa- 
tion *’ or “ degradation ” of energy in a less general form 
than It takes, for example, in Poynting and Thomson’s 
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lleat.r lie‘S«<*s “no ground wlialovci* '* fov I'xtriidinj^ | 
ii'lVoin wrrestrijil to rosinic processes, and chfiracterises 
if as a\ scientific dojjma “ current al the psresent day 
hocaiise “ any careful and systematic study of the prin- 
l iples of scientific metliod is considered unnecessary on 
i-he phrt of, those who si'ek to solve physical pr(»blenis. ** 
We should, like to assure Mr. Shelton that the application 

the law to molecular processes and to their interaction 
with the cether has received, and is receiving*, the attention 
.»l physicists^ who can deaf with it without offence to the 
pi I i pies dt ‘scientific method. Whether their tliscii<isi« 
suitable for students’ text-book^ is very doubtful. 

SPECIAL interest attaches to a paper on the pli^halyl- j 
hydraziiles, by Messrs. Chattaway and Wiinsch, in the 
Chemical Society’s Journal, on account of the fact that 
authors have succeeded in prrpariuj^ mcasurablo cr\s»tals 

the two varieties of a number of the compounds of this 
>.'r irs ; their crystalline properties have b(*en examined by 
>rr. d'. V» Barker, who has contributed to the paper 
cofiiplete data and drawings in the case of eight of the 
modifications. The occurrence of the two varieties is 
usually determined mainly by temperature, and the authors 
are ihetefore inclined to regard them as merely poly- 
morphic. In this they a^i'ee with the conclusions arrived • 
ni by Piutti and Abati in reference to the substituted 
phthalimides, which exhibit a similar dimorphism. Later 
workers on the phthalimides have prefern d to regard the 
two varieti»*s as isomeric. 'J lv* evidence in favour of this 
view is here vt'ry strong, because one td the varieties of 
th** iinidc's is colourless and the other yellow, and it is j 
almost impossible to believe that ihjj yellow colour could 
be produced by any process of remarshalling the colour- 
less molecules. In the jase of th<' hydrazides, the differ- 
enct; (d colour is less striking, but, as the authors point 
out, the* possibility of isomerism is one that must not be 
overlooked. • 

1 r has l<Mig been known that depth of water on measured 
miles is a serious factor in determining speed results, and 
an article in The Engineer for January 26 gives promin- 
enc‘* to recent investigations on this subject, h'tdlowing 
e xperiments which have h<*en made in this country on the | 
.Maplin and on the .Skelmorlie measured miles, the first- 
mentioned^ having a depth of 45 feel and the second a 
depth of '240 feet, the Unittid Stales Navy autlu)rities have 
run trials with a battleship (the Michigan) and willi two 
torpedo-boat destroyers (the Elusser and the Reid) over 
their three measur(?d distances. The results show clearly 
the increase in power due to shallow depth, and it is prob- 
able that the two shallower courses will he discarded in 
future for high-speed trials, new courses being laid down. 

'l iiE fir.st presidential address in tlu; twelve years’ history 
of the .Society of Model and Experimental Engineers was 
delivered by Mr. Percival Marshall on January 22, the 
subject being “ Model Engineering : I’asl, J’resent, and 
Future.*^ That models have played n. very important part 
in the development of real engineering practice is well 
known to lho.se acquainted with the work of Newcomen, 
Watt, Murdock, Nasmyth, and other early pioneers. 
I’robably the most striking example of service rendered 
by 'a model is to be found in Watt’s invention of the 
Ntrparaie condenser, devised while repairing the Newcomen 
model belonging to Glasgow University. Since these times 
the jut of model-making Iia.s been prttetised continuously, 
not only by lUuso professionally engaged, but also ' by 
otbt.rs whose tastes have led them to seek recreation m 
jnechanical pursuits^ Exhibitions have been very tn'stru- 
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mental in stimulating m^el-making, and the 

large and valuable coflection'-at* the South Kensington 
Museum has had great iniluen^, 1x>th ns nn educational 
factw and in pfomoting intere6t‘ ifu^ models. Models arc 
now used by hundreds of firms to demonstrate the merits 
or principles of their manuffictures, and are invaluable in 
the educational woric of technical colleges. Models of 
inventions are also extensively employed, one firm 
specialising in this class of work turning out some 2500 
models every year. Fully twenty thousand metal-turning 
lathes have hevn sold during. the last seven years by the 
various firms who cater for amateur workers, 'file presi- 
dent urged that museums equtppc'd with models represent- 
ing the chief manufactures should be set up in larg«? 
towns ; these would be very valuable in the education of 
the rising generation, and would be a source of referen*;'^ 
and stimulation for those with inventive minds 

A SECOND edition of Mr. C. T. Millis’s “ 'fechnical 
Ariihmetic and Geoinetry ” has been published by Messrs. 
Methuen and Co.. Ltd. The new edition has been reviser! : 
diM-imals now receive treatment before vulgar fractions arii 
suidied, and notes on factors, multiples, and drawing- 
ofiice work have been added. 

A .SEVENTH edition, revised ' by Prof. F. W. Gamble, 
F.R..S., of “ A Junior Course of Practic^ Zoology,’’ by 
th(‘ late Prof. A. Milnes Marshall and the late Dr. C. H. 
Mursi, has been published by Messrs. Smith, Elder and 
Ca). In this edition a new chapter, dealing with the chick, 
has been add(‘d to meet the needs of those who attempt 
♦‘lementary embryology in their junior course. The price 
of the volume is 105. 

Messrs. Constable and Co., Ltd., will commence the 
publication, in April next, of a new quarterly scientifij* 
review to he entitled Bedrock^ “ a quarterly review of 
scientific thought.” The editorial committee consists of 
Sir Bryan Donkin, Prof. E. B. Poulton, F.K.S., Prof. 
H. H. Turner, F.R..S., and Mr. O. Archdall Reid, fhe 
acting editor 'will be Mr. II. B. Grylls. The first number 
will contain the following amongst other conlribulions : 
Value of a logic of method, Prof. J. Wei ton ; recent 
researches on altoholism, G. Archdall Redd; Darwin and 
Bergson as interpreters of evolution. Prof. E. W. Poulton ; 
social and sexual evolution, the hermit of Prague ; notes on 
current research ; the interaction of passing ships, Prof. 
A. Jl. Gibson. 


OUR ASTRONOMICAL COLUMN. 

Astronomical Occitrrkncrs for February:— 

Feb. 1. ill. jfini. Neptune in conjuni;;tion with the Moim 
(Neptune 5" 39' S. ). 

3. 8h. om. .Saturn at quadrature to the Sun. 

6. jyh. 54111. Mercury in. conjunction with Uranus 
(Mercury o'" 55' .S.). . 

II. 9h. 21111. Jupiter in conjunction with the Ifoon 

(Jupiter 4** 37' N.).^ 

14. loh. 3oni. Venus in conjunction with the^Moon 

(Venus 5*" 44' N.). V 

15. 9h. 21111. Uranus in conjunction ..M'ith the Moc»n 

(Uranus 4® 36' N.). 

23. 20h. 28m. Saturn in conjunction with the Moon 

(Saturn 4® 23' 

24. 9h. 29m. Venus in conjunction with Uranus (Venus 

0 “ i9' N.). 

25. 1511. 32ni. Mars in conjunction with the 

(Mars I® 43' S.). 

26. 7h. om. Venus in the descending node. 

28. loh. Sm. Neptune in conjunction with the Moou 
(Neptune 5° 46' S.).\ 
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Mars and Saturn.-^A^I: J arry-Deslojges ' reports (Astro- 
noinische NacliYichlcn, No. 4549) that the southern white 
polar cap on Mars appears to be reforming, particularly 
on rhylc I., and that the insular area which he reported 
to the west of Novissihia 'riiyle is still apparent, and forrtis 
a background to the dark, sharply defined M. Australe. 

On Saturn he has rein.nrked many changes in the 
southern regions. 'I ho dark polar cap has not been seen 
again, but the pole is occupied by a bright area surrounded 
by a very thin 'dark band ; three otln*r bands were also 
seen on the disc. 

Search-khiiemerides for Westpiial’s Comet, 1852 IV.- 
rile period for Weslplials 1852 comet is rather uncertain, 
but, according to a new calculation by Dr. Adtdf llnatck, 
which is published in No. 4549 of the Asironomischc 
Sachrichten^ it is not unlikely that pc'rihelion will be 
reached in October of this year. 

This is on the basis th.at the period is sixty years, but 
^Dr. Hnalck gives search-ephemerides, for the first half of 
this year, taking Ooo, ( xm , ()0-2, 60*3, 60-4, (>0*5, 6i-o, 
(11-5, and 62-0 years as the period; f# the first six values 
the computed brightness, on June 19, would lie between 
magnitudes 7-5 and lo-o, but until later in the year the 
comet is considerably south of the equator. 

OnsERVATioNS OF Jui’Itkr’s Cialjlean Satellites.— In 
Circular No. 12., of the 'rraiisvaal Observatory, Mr. Innes 
records a large number of eclipses, transits, &c., of the 
four Galilean satellites of Jupiter, and gives some intere.st- 
ing notes (oncerning the more uncommon phenomena 
observed. On April 4, igii, a partial transit of J. III. 
was observes!, * and Mr. Innes n‘marks that the possibility 
of a parti.'il transit docs not appear to have been recog- 
nised hitherto. A table is given showing the differences 
l)et\ve(Mi the observed times and those computed by Dr. 
<le. Sitter, those given in the “ Nautical Almaniic,** and 
thos’e computed from Prof. .Sampson’s tables; the differ- 
ences range between -o-fi and —12-5 minutes. Peculiar 
shapes of the sah’Ilitcs and their shadows, c.g. the shape 
of a figure S, were noted during several transits, and on 
May 24, before the rommenrement of the ingress of 

i transit by J. 11 f., a bright spot, with a dark band skirt- 
ing it on tile south side, was seen in the N./. quadrant of 
the s.'itcllite. 

Star Calendars, Charts, and Guides. — From the 
publishers we have received copies of the ll.P.lI. scries 
of .annuals. 'I be “ Star Calendar ” for 1912 is an improve- 
ment on that of former years, and has the aperture, which 
enal)l(*s the star chart oh the under card to be seen, oval 
insti?ad of rirciMar ; the price is 15. net. The “ Star 
.Almanac,” hd, net, is, as in previous years, intended to 
display on the observatory or study wall, and it contains 
a large amount of useful information. A number of notes 
discuss the tether, the corona, &c., and in addition to four 
circular star charts there are reproductions of F.ather 
1905 corona and M.ax Wolf’s photograph of the 
Norili America nebula. The above arc published by Messrs. 
Sirnpkin, Marshall and Co., Ltd. 

In ” .Stars and Constellations : a Little Guide to the 
Sky,” Miss Agnes Fry describes the ronstell.ations and 
their relative positions, &c., in rhyme. For the instruction 
of young people the work will probably prove useful, and 
may he obtained from the publishers, Messrs. Baker and 
Sofi, Clifton, price'fid. net. 


RECENT EARTHQUAKES, 

^l-VERAk shocks, supposed to be due to earthquakes, 
i were felt in tliis country towards the end of last week. 
On January 2fi, at 4 a.m., a shock was felt at Dunblane 
strong enough to awaken sleepers, but not strong . enough 
to affect the Milne seismograph at the Royal Observatory, 
Edinburgh. On J.anuary 28, at about 3.35 a.m., a tremor 
was felt in Glenfruin, a valley lying between the Gareloch 
and Loch Lomond. Early in the morning of January 26 
there were three distinct shocks in the colliery district of 
Llanhillcth, in Monmouthshire, strong enough to make the 
miners leave Ihcir work. 'On January 20, shortly before 
2 a.m., a sharp tremor was felt at Lonnoxtown and 
Campsic, in StirUngshii:(^,;i'again without affecting the 
Edinburgh seismograph. 'Of thp four disturbances, the 
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first two were upimreiuly of seismic origin. ■ Dunbt(ik.ne in ' 
clo.se to the district on the south side of the Q^rhii ’Hill.s, 
where so many earthquakes have resulted during^ the 'laM 
twelve years from slips of the great fault which forms thf 
southern boundary of the hills. The Glenfruin sliock^ 
seems to be a successor of two other earthquakes :. In the 
same part of Scotland — the Dunoon edrthqqak^j^ <•! 
September 18, 1904, and July 3, 1908. The Lfanhilleth 
and Lennoxtown shocks bear a close resemblance to thost. 
which are often felt in colliery districts, and which an 
probably cau.sed by small faiih -slips precipitated by the 
I working in the mines. 

A severe earthquake occiirrf*d ;it (> p.m. on January 24 
in the island of Ccphalonin, which, with the neighbouring^, 
islands of Zante and Santa Maura, forms one, of the mo-ii. 
impoijiflnt seismic zones in Europe. Building's jijn Argos- 
toli, the capital, were injured ; considerable damage \\ ;w 
caused in the vill.agcs at the southern end of the island, a- 
well a.s in the island of Zante. The vill.'iges m the north- 
east of Cephaionia seem to have suffered liiost. Altogellier, 
fiv(‘ villages are reported as destroyed and eight persofi^ 
.as killed. Though hundreds of shocks have been felt in 
the district during the last twenty years, the earthquake of 
January 24 is apparently the" most severe since- I hr* 
disastrous Zante earthquakes of Januarv 3#and April 17. 
1893. 

The director of the Meteorological Office reports that up 
January 25 he received a telegram from the superintiiiident. 
of the I^sWale Observatory, in Dumfriesshire. .•i'. 
follows: — “Fine earthquake 24th .at ih/s hours 3000 km. 
S.E.” More exact measurements of the nrords have givrn 
the epicentre as 2570 kilometres distant, 56° 34' E. ol S.. 
that is, at lat. 39° 16' N., long. 21° 53' E. "The positinr. 
of the earthqu.ake is thus placed in S.W. Thessaly, near 
the border between 'J'urkey and Greece, so that the Esk* 
dale record would appear to have bcf.ai derived from th- 
c'arthqiiake in Ceph.alonia referred to above. 

A NEW SYSTEM OF GUN SIGHTING, 

'■PIIE new Remington negative angle system of sighting. 

* which formed the subject of a lecture by Sir Georg.* 
Grcenhill, F.R.S., to the Junior Institution of Engineer- 
on Fridjiv, January 19, is the invention of Mr. II 
Ommundsen, worked out and applied to military and sport- 
ing rifles in collaboration with Mr. li. Newitl. The in- 
vention has for its object the elimination of the necossit> 
for judging distance in sport and war by making use «»t 
the visual angle which proceeds from the shooter’s eyg and 
embraces the object aimed at. By inverting the' 5 >ack- 
sight, making il so that the object can be seen under it 
instead of over, as at present, the object can be callipered 
visually between the fore- and back-sight. The magnitude 
of the vi.sual angle varies inversely with distance, ^nd*thi. 
further off the object is the smaller will be the visual'-ongle, 
and consequently the higher the foresight has to be raised 
in order to calliper the object, the result being a suitable 
aut6niatic increase of elevation. This automatic varialiop- 
of ehwation may be obtained simply by selecting a point 
of aim at a predetermined depth below th»’ objective. 
This predetermined depth creates a visual angle, which 
varies in precisely the sayic way as above dr*scribed, and 
being below the objective the angle automatically .subtract > 
from the fixed angle of elevation on the rifle, .and is thus 
called the “ negative angle.” The fixed angle of eJevatimi 
on the rifle is calculated beforehand to 'give appropriate 
results within limits which depend upon' the power of the 
cartridge. Applied to sporting rifle.s, the negative angle 
sight gives astonishing results. With the comparativeAy 
old 0-303 deer-slalking rifle, or with, say, the 0-490 
gainc rifle, animals can be shot through the .at miy 

distance between, s.ay, 30 and 230 yards, wiOjHl'Gn ‘any 
way altering the aim or adjusting the sight, ^me test- 
have ber*n carried out by the Remington ArIn.s-U.M.(^ 
Company, of New York and London, who h.nve acquired 
the whole patent rights. In the military tests the 
skirmishing results bounded up from less than 20 per cent, 
under the old style of sights to 95 under the negative 
angle method. On “ stag ” targets with the ordinarv 
0.303 sporting rifle, 7-inch “ heart ” groups were made 
with unfailing, regularity at varying distances hetWenn 50 
and 250 yards. 
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GLACIERS IN SOUTHERN 
. NORWAY. 

TN thn second part of Brrgcns 
^ Museums Aitrboh for u)ii, 
J. Rekstad publishes in German a 
<lescription of iho jjlacier rej^ion 
of southern Norway, accompanied 
by thirty-four illustrations. The 
paper is intended to serve as a 
j»uide to visitors, and does not 
discuss questions of glacial erosion 
or the origin of landscape-forms, 
rhe Jost<*dalsbra; (Kig. i) north 
of the Sognefjord has a surface of 
^5.S square kilometres, and fur- 
mshes an excellent type of the 
plateau-snowfield, from which 
glaci»*rs fall, rather than creep, 
into the valleys round .about. .As 
tmv views a high field of this kind 
from a distance, the contrast with 
the limited snow-basins of the 
Alps is immediately apparent. 
Koimd about jt, isolated glaciers 
lie in cirques, which have been no 
doubt carved out since the time 
whrii the main ice spread farther 
over hill and dale. 

Regenerated glaciers occur at 
the feet of steep places on the 
plate.'iu ridge, and one of these, 
the Suphellebra-, extends down to 
a level of 50 m(‘tres above the sea. 
The author directs attention to its 
b.'UKh'd structure, which In-re must 
be attributed to flow under 
pressure, since any such structure 
due to successive deposition of 
snow on the n<'‘v6-fif‘ld would be 
obliterated as the ice falls over the 
r<H'k-face (Fig. 2). 'J*he terminal 
block-moraines of the Hdium 
<ilacier art* referred to, and are 
-■'o well marked as to have de- 
served a photograph. 

.As a glacier retreats, its valley 
may become filled up by detritus 
washtd out by the water from the 
melting ice. .An alluvial flat 
arises, over which the streams 
meander, frequently changing 
their courses, and these stre.ams 
have no relation to the magnitude 
of the original valley. When the 
Ice finally passes away, under 
warmer climatic conditions, the. 
streams may almost disappear. 
W’here ice-erosion has been power- 
ful, dry valleys filled by alluvium 
may remain, in the formation of 
which water has played very litHe 
’ 7Kirt. This consideration is sug- 
gested by the view of the Tiins- 
ix-rg valley (Fig. 3), stretching 
from the foot of the longest glacier 
in Norway, one of the tongues 
fr(»m the <?ast side of the massive 
josiedalsbr.'C. Th*^ author records 
fp. 2b) that the rate of infilling in 
these v^eys is so rapid that 
vegetatio® does not gather on the 
.-tonc-s, and that dwellings have to 
b»- shifted, owing to the rise of 
glacial wet*TS on the growing 
alluvial flofir. The cattle-paths 
must similarly be moved upwards 
on the valley-sides. The retreat of 
the glaciers duiiing the last 150 
years has left smooth sleep rocks 
<-.\posed in many case‘s, 'the scenes 
of former ict-cascades, and the 
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Fig. I.— The Jostedahbrae, showing the snow-plateau. 



Fig. a —The S.iphel ebrae, ^ regenerated glacier on the marj^in of the Jostedalsbrac. 
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valley-t'lacirrs will probably shrink back to. the edge of a number of small glaciers, mostly of the Alpine type, anef 
the high field whence they came. then deals with the Hardangerjbkcl, a plateau-glaqier of 

in the lower part of the Lodal Glacier (p. 30), the almost circular form, south of Finse, on the new C|^tiania 

and Hergen line. The term/jokel is. 
applied to firn and glnci^-nif^sses, 
equally with the more familiar braf. 
'I'he Rembcsdalsbr?!;, a t(^gue from 
this plateau, has dammeoTfi stream 
so as to form the Diommevatn, a 
lake which at one time endangereef 
the Simndal below. An artificial 
tunnel in the rock now carries olY its 
water when the level rises undiilv 
high. 

'the Folgefomi, or Folgefond- -in 
“ fonn ’* we have yet another word 
for a firn-mass giving rise to glaciers 
— lies to the (*ast of the Harclanger- 
fjord, and gives rise to thi^ Buarbr.c, 
often visited by travellers from Odde, 
This glacier has begun to advance 
during the last six years (p. 4()). 

The precipitation that feeds these 
plateau-snowfields of Norway is 
greater near the coast than in the 
interior. The snow-line in the 
southern part of the country lies at 
1200 metres above the sea on the 
W(;st, and rises eastward to n)no 
metres. 

In connection with J. Rekstad’s 
de.*scriptiv<* work, a paper by h'rit;? 
moraine material comes to light in consequence of melting Machat'eh may well bo referred to, entitled “ (ieo- 
of the sui face, and tin.! stones, as happens in ordinary morphologischo Studicjn aus dem norwegischen lloch- 

glacier-lables, protect the ice beneath them, 'fhe linear gebirge ” {Abhandl. d*'r h.k. i*iU 7 itraj^liiscln’n (icscllschaft 




Fig. 4.— The Mjolkevoldsbrae descending from the plate.iu of the Jostcdalsbrae. 


moraines thus run on >VaiIs of ice, which increase in height Hd. vii., 1908, Nummer 2). Dr. MachaCek .shows 

towards the glacier-fool. . how the general form of southern Norway is that of a 

laiaving the Jostcdalsbr®, the author proceeds to consider dissected plateau, on which snowfields rest here and there. 
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i he iiiounlaln'-crcsts are not j^rouped alunj^ parallel chains. 
I he ^{lacier-fields- on . the plaieuus are from. 300 to 400 
n rties thivJff, a facithat must be taken into account when 
ihe heigh^'iOf .the/pl^teau its(?lf is estimated (p. 13). 

Maclia^ek yeiry naturally sets aside Richter’s suggestion 
that the plateaus have been formed by the working back 
'•f cirquciK. and the union of their floors, and he sees in 
rhem they^mains of a pre-tllaoial peneplane, which was 
.(Iready formed by the closi? of Mesozoic times, and which 
was invaded in -the Christiania district by the Upper 
( 'n taceous sea. Traces of a second pc'nej)lane are found 
on the vallcy-sidcs, so that . the uplift to the present level 
incurred in at least two sfttges. The author discusses the 
forms produced by glacial erosion, and attrihiiies the stcep- 
of the valley-heads (p. 52) to the coticentration of the 
if', iliscending frOni the plateaus, and a con.s..'c|uent almost 
v* rrical erosion at these points. 

I'his paper is illustrated by ten exceptionally line photo- 
i^raphs, which are, however, not discussed in detail as geo- 
graphical examples in the text. (i. A. J. C. 

TUE STARFISHES OF THE NORTH PACIFICA 

'PUI:^ jiroiific nature of the Pacific fauna is well shown 
by this inteii^ve study of the starfish. The region 
i MV ^••■d by this report includes all the waters north of a 
lilt* drawn from the .southern fmd of Sakhalin to the 
-.‘uthern boundarv of the United States; and when this 
va<r area is examine d, the north-east Pacific fiortion of it 
rums out to be not only the most fertile section, but, as 
I'ganls starfishf's, the most prolific in species and 
iiaUviduals of any portion of the world. Kvf‘ii though the 
<1- • p-water form'% are HttU* known, ninety-six species (of 






Uenrkia Uviuscula. Specimen from Puget Soun J. 

jli.- iwenty-rlin-f? families uiuba* considerauon) are de- 
rihed and tigun*d, and another bulletin is promised in 
^^hich the remaining large super-farnilv Forcipulata 
(including the genus Asterias) is to be described. The 
df MTiptions are based upon a large, often a very large, 
.'unouni of material, and include minute descriptions of the 
external features, togcthcT with other anatomical 
char.ac'ters. The compilation of such a work has involved 

* SmiiUsonian In»titiitiun, United States Nntioniil Museum, Bulletin 76 
Avreroide.! of the N^rth Pacific and Adjacent Waters, by Prof. W. fC 
/M- ‘banero/onia and Spinulosta, pp. vi+siQ-f-iaa pjatei 

(u j'hington : .(»overnmeni Pnliting Offic-, 1911.) 
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a vast amouQjt of labour extending over several years, and 
the result is a monograph of valpq to every museum. A 
full estimate of the woirk pan only be made when the com- 
plementary volume is published. , ■ 

Perhaps the most interesting, points in what appears at 
first sight to be a forbidding list of systematic descriptions 
he in the distribution and variation of certain genera. Of 
the ninety-six species here described, seventy-three are con- 
fined to the North.- ;Pacific, twelve oepur in the North 
Atlantic also, whilst the remainder form part of another 
and southern fauna ranging down the <vest coast of Soutli 
America. The dozen species common to the two great 
oceans include such well-known forms as Solastcr endeca^ 
S. papposa, and Ilrnricia satiguinolcnla. These are, speak- 
ing generally, cireumpolar forms, and they include species 
which exhibit a bafiling, and as yet little analysed, form 
of variation. Upon this subject we cannot do better than 
tiuote (he judicial remarks of the author: “The study of 
this collection of IltMiricia has strongly suggested the 
possibility that all the species of a genus are connected hv" 
intergrades, not serially, ‘ btit by numerous often anasto- 
mosing lines ” (p. 270). “ So gn*at and so numerous are 
the variations in most of the species that each is to be 
reg.ardcd more ;is a centre of variation, deviations from the 
type proceeding in many directions till ihey im et and often 
merge with aberrant members of nearly related forms 
(j). 2 (k)). “ A system of nonuMiclature perfectiMl for a rather 

limited set of animals (the higher vertebrates) may not so 
well meet the requirements of a different class of creatures 
. . . . wbicli have been subjected to more modifying 
factors “ (p. 270). 

'I'he whole work is, from this point of view, simply an 
unconscious comment upon the need for rigorous experi- 
mental analysis of the genetics of this group. We only 
wish that Dr. Fisher, who knows these animals so well, 
had imparted a more lifi'-iike aspect to the (lolineation of 
their characters. 'I'he very curious parasite figured on 
Plate iii. (said to be an Ascofboracid [CiiTipedc] parasite) 
is Ihe only mention of an intrusive body wo have dis- 
covered. 1 here must be a gre.at mass of inten*sting bio- 
nomiral information about Pacific Asteroide;i, and it is m 
be hoped that Dr. Fisher will publish it in his next volume. 
Perhaps the most generally useful part of the present one 
lies in the “ keys “ for determining both genera and species 
and in the valuable plates with which the volume is .so 
generously provided. 


SOME RECENT FISH LITERATURE. 

'’PO No. 5 of the Lelaiid Stanford Junior University 
Publications Mr. E. A. Starks contributes three 
articles on the osteology of certain scoiiiberoid fishes, the 
first dealing with the genus Lciognathus, ihe second with 
the families Gempylida), Lepidopida?, and Trichiuridae, and 
thf third with the hor.« 9 e-mackerels (Carangidiu). In regard 
to I.eiognathus, it may be mentioned that the genus was 
transferred by Mr. Boulengcr from the scomberoid group to 
a position in the neighbourhood of the percoids in the 
family Gerridae ; but this view is disputed by the author, 
who regards the genus as the type of a scomberoid family. 

At the conclusion of an article on the breeding of the 
eel, published in the September number of Uimmel und 
Erde, Mr. Carl Muller states that we are still in ignorant'*- 
with regard to the age of the youngest Leplocephalu'- 
larva at present known, namely, specimens of about 7 cm. 
in length, it being uncertain whether these are six or 
eighteen months old. Of younger larvae and the eggs 
nothing is yet known, and we are equally ignorant as to 
the interval which elapses between the arrival of eels V in 
the sea and their spawning. Neither is it known wnai 
becomjps of cels subsequent to spawning; possibly they di*" 
soon after this event, although it is equally possible that 
they may live for a considerable period. All that is 
definitely known on this point is that after having once 
entered the sea they never return to fresh water. 

To The P'icld of September 23 (vol. cxviii.) Mr. Bou- 
lenger contributed an article on the eels of Africa, in which 
it was pointed out that, although our knowledge Is still 
imperfect, there appear to be four species, of which the 
one inhabiting Nprth Africa (and likewise Madeira and the 
Canaries) is idej^ical with the European Anfiuilla vulgaris. 
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In East and South Aifrka are. found k. tnossamliica, 
A, bengalcnsis, and hicolor, the range of all of which 
extends to the Souths. Tacific. Of thesey .A. mossatnbicat 
ranging from the to Zanzibar and the . Seychelles, 

comes nearest to the European species, from which it 
differs by the broader bands of teeth. Strange to say, how- 
ever, there arc no eels in tropical West Africa, this being 
accounted for by “ Dr. J. Schmidt, of the Danish Fishery 
Commission, who, with the aid of Danish hydrographers, 
has ascertained that the water of the great depths of the 
inter-tropical Atlantic is for the greater part between 4® 
and 5® C., nowhere reaching the temperature ascertained 
to be the minimum (7® at a depth of 1000 metres) required 
for the breeding of the eel in the North Atlantic. There- 
fore the reason why eels are absent from some of the 
warmest regions of the world, such as West Africa and 
tropical South America, is that the deep sea to which they 
would have to resort for breeding is too cold, an exlra- 
"^onlinary fact when we bear in mind that, outside the period 
of reproduction and of larval life, the European eel can 
.'iccommodate itself to such varied climatic conditions as 
obtain between the Arctic circle and Nubia. The suitable 
conditions for breeding are only to be found in the North 
Atlanlic, the Mediterranean, and the Indian Ocean; Jn 
consequence eels are only found in those parts of Africa 
(North, liiast, .South) which arc within the migratory 
powers of the fish.'* 

In this connection may be quoted a paragraph recently 
‘ published in the daily Press, that, in order, apparently, to 
preserve the; supply for home waters, “ Denmark intends 
to stop the niigr^ion of eels from the Baltic to the outer 
ocean by pla^.in^ a barrier of submerged electric lights 
between the island of Faroe and the Fyen coast. Eels, 
which migrate in the dark, will not, it is believed, cross 
this barrier.” 

An article on the migration of fishes, including eels, by 
Mr. V. bVanz, appears in the aforesaid issue of llimmel 
und Krde, 

A summary of reports relative to eel-fry, drawn up by 
Mr. A. B. E. Ilillas, is publish^'d in No. ii. of Irish 
fisheries Investigations for iqoc) (1911); while No. vi. of 
the same for 1910 is devoted to an account, by Messrs. 
TIolt and Byrne, of the fishes of the genus Scopelus from 
the Irish Atlantic slope. 


PAPERS ON PLANT PHYSIOLOGY, 

'^IIIC aefion of radium compounds on plants is discussed 
^ by Prof. II. Molisch in a short article published in 
the Sitcungshrrichtc der Uaiscrliclivn Akademic dvr Wisscti’- 
schaftvn, Vienn.'i (vol. cxx., part v.). Experiments showed 
that sulficienl light is emitted by strong preparations to 
produce heliotropic curvature in the case of very susceptible 
plants such as the oat and the common vetch. With regard 
to th«> action of the a, and 7 rays, it was found that 
longitudinal growth is diminished and that the periods of 
sponlanr-oLis nutation are shortened, but they induce no 
form of tropism. 

Prof. J. V. Wiesner contributes to the Sitzungsherichtv 
dvr knisvrlicheu Akademie der Wissenschafim, Vienna 
(vol. cxx., part iii.), a jiapcr, supplementary to his book, 
iliscussing furthei-* investigations as to the light-regulated 
position of leaves and the^ amount of light utili^d by plants 
(I.ichtgenuss). In the same publication experiments arc; 
described by Dr. F. Weber which were intended to throw 
light on the dormant condition of trees and shrubs. Follow- 
ing up the warm-bath method of forcing proposed by 
Molisch, wliich showed that individual branches can be 
sc*ilar;itely resuscitated, the effect of injecting waiter into 
branches was tried, and also of the mere insertion of the 
j|ijection syringe. In the case of lilac and the broa.d-lcaved 
hme, water injection caused the buds to open three weeks 
earlier than normal buds, while mere pricking produced a 
similar result, though not quite so pronounced. 

With reference to experiments designed tc^vin vest i tote the 
effect of growing plants in air .enriched with carbon dioxide, 
F. F. Blackman communicates a note to The 
Gardencr^s Chronicle (Pecemher 2, 1911) in which he pre- 
sents an apt illustration of the operations of “ limiting 
Victors.** When plants are placed in air, which contains 
more than the normal amount of carbon dioxide, . if oither 
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the light Oil* the temperature is low, thejpkint may not 
respond to the increased supply of carbon '%oxide, becau>r 
.iHsimilation is as great as the amount of light or degm' 
of heat will allow; the light or temperature may' 'apt as a 
limiting factor. If the light is increased^ thert plant 
assimilation may also increa!!>e until another limiting factor 
comes into operation, 'rherefore in experiments, dealiog. 
with assimilation, growth-rate, or other physiological pn»- 
ce.s.se.s it is ne.ces.sary to con.sider whether the results ex- 
pected from improvements of any one condition may not 
be prevented by the limitation imposed by another factor. 

An account bf* cotton investigations in Egypt, by Mr. 
W. L. Balls, published in The Cairo Scientific Journal (vol. 
V., No. oo), di-als with several interesting problems in general 
plant physiology. 'J'lu* conclusions, based on the study of 
the root system of I lie cotton plant, de.serve close attention. 
While examining the effect of temperature upon* growth, it 
w.'is observed that growth of the tap root amouiltc^to half 
;i metre in twenty-ft>ur days at a mean temperJIure of 
25° C. Con.siderable importance is attached to checks 
imposed upon root growth, whether by interference of ollu r 
rooN or rise of ilir water-table. It is argued, and expeji- 
inenls are cited in proof, I bat a premature rise of the 
water-table, as in looo, must cause untimely shedding of 
bolN, tlowers, and buds. Ref<*rrncc is also made to the 
previously noted ‘‘.sunshine effect,” i.e. the complete .'irresf. 
of main-sjeiii growth during the hottest months whenev* r 
(he sun shines directly on the plant. 

I'oiilribtilion to the subject of saltinarsh and estuarine 
vegetation, wliirli deals with the distribution of haiophylit' 
plants as c;ont rolled by the s.alinity of the subsoil water, is 
[iresented by Dr. J. VV. II;irsblx?rgcr in the Proceedings of 
the American Philosopliical Society, Philadelphia (vol. i., 
No. 201). A combined livdromeler and thermometer was ^ 
used for determining the water density at various stations, 
where tln' assemblage of plants wa^ also noted. From the 
readings taken, niaximuni and niiiiimum densities were 
obtained for each plant. Thus Sparlina striclaf var. vutri- 
timat which showed the widest range of accommodation, 
was found growing in water containing .as little as 2 and 
as much as 4 per C(*nl'. of salt. For Sparlina patens and 
Salicornia herbacca a similar mnximiun, but a higher 
minimum, arc recorded. Disiichlis spicainf Limonium 
caroUnianum, and Juncus Gerardi, which follow next in 
order, have a mucii narrower range. A remarkably low 
maximum is recorded for Snaeda maritima. 

Ill connection with the condition of apples appropriately 
known as ” bitter pit,” which has supplied fungologists 
and others with a puzzling problem, an explanation ascrib- 
ing tlu* cause to poi.sonous effects produced by arsenic.d. 
sprai's has been put forward in the Proceedings of the 
Koy.'il .Society of VUtorifi (vol. xxiv., part i.) by Dr. Jean 
White; tlie arguments are rational, and if sub.sfaniiated 
will le.'id to a more careful consideration of spray cffei'ts. 
'riie author had had the opporl unity of m.'iking a few 
trials with sprayed and unsprayed trees, which bear out the. 
f*xplan;itioii, but the opinion is expressed reservedl} and’ 
published in order to induce, fruit-growers to put the th*'(^ry 
to lest. 


A PHOTOGRAPHIC STUDY OF VORTPX 
, RINGS IN LIQUIDS, 

'T'lrOUGlI ttie Laws of vortex motion have b*en 
^ extensively Qxamined by the ablest mathematicians, 
comparatively few experiments appear to have been iTiad»; 
to .study the nature of these motions in air and liquids 
beyond some experiments made about 1.S67 by Prof. P. I i. 
'fait, who examined the properties of smoke ring.s in air. 
In an extended experimental investigation of this subject 
the present writer found that very beautiful vortex motions 
may be easily produc(?d in such high-density fluids as wali*r 
and oils which have free surfaces and small viscosity, 
rile study consisted in examining the various properties of- 
.sitigln and double rings, both visually and with the aid t)f 
the camera. 

A tank was constructed which would permit the ring.s 
to be obserx'ed from the two sides, the top, and one cikI. 
This tank was made with sides of plate glass. It wa-' 
151 cm, long, 59*5 cm. high, and 12 cA. wide. For th.' 
pr^ujction of the rings a cylindrical metal can wa^ pro- 
. 
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vidod. The diameter of the can was 77 cm., and its axial 
len{*th 66 cm.*? One end of this was provided with a 
flexible diaphragm of phosphor bron/e, which could be 
struck suddenly by the plunger of an electromagnet. The 



FiCi. I. — Apparatus for the production and photography ol vortex rings. 


Other end of the can could be closed with metal discs, 
which were provided with one or more holes of various 
shapes and dimensions. For the production of a single 


To make the rings visible, and. at the same time provide 
for keeping the water clear so that the tank would not 
have to bo repeatedly refilled, it was necessary to fill the 
can with highly coloured wati?r, the colouring of which 
would entirely disappear when the ring 
broke up and dissipated. Among other 
colouring materials tried in the experi- 
ments, that which was most used was 
phenol phthaline. "I'he water in the can 
was made strongly alkaline, and the 
water in the tank was made slightly 
acid. Thus the projected rings were of 
a deep red colour, and c'litirely dis- 
appeared upon breaking up. An illus- 
tration is here reproduced (Fig. . 1) of 
the . entire outfit above described, 
together j with the plate drop and otln.r 
devicos • employed in the photographing 
of the rings.. 

Experiments preliminary to the 
photographic work revealed the follow- 
ing properties of these rings. 'I'lu- 
motion through the water is rapid, 
bi.dng about .2 metres per second. 'Dk' 
rings move in a, straiglu ])alh witli a 
gradually diminishing speed, and 
always maintain their plane perptMi- 
dicular to their line of inuliun. V\’li» n 
the water of the tank contains sus- 
pended particles of slightly greater 
<lensity than water, . a ring wifi pa^s 
through . and amonfj^them without in- 
corporating and carrying any of tlie 
particles along with it. When a piece 
of cHiffon* clotli is stretched over a frami‘ 
and is held in the path of a ring, the 
ring will be found to pass easily through 
it without being broken up or inuch 
disturbed in its motion. When a piece 
of tissue paper similarly stretched on a 
frame is held in the path of the ring, 
the ring will break through it, though 
it is in turn broken up by the impact. If a light watch- 
chain hangs in the water and is fairly struck by a ring it 
is bent into a decided curve by the force of the blow. The 



Fig. 3.— Stereoscopic photographs of 

ring on»* hole in the centre of a di.se was used 1 cm. in 
diameter, and for the production of double rings two holes, 
one above tl^c other, each 0-85 cm., were employed. We 
shall hereafter call this can the “ gun." 
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vortex ring just issuing from the gun. 

kinetic energy of the.se rings is thus seen to be consider- 
able. When twp, rings are made to approach from opposite 
ends of the tank^: they will on impacting be brok(?n up arti 
dissipated if they,^iAect fairly, but if their line of approach. 
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is such that they might be expected to touch on their edges, 
upon a close approach they bend out of a straight course 
and pass one another without an encounter. 

When a ring is aimed to.. approach the surface of the 
water, it is upon reaching the surface reflected in a very 
beautiful manner. As the surface of the water is 
approached I lie upper (?dge of the ring gains velocity over 
the lower edge, the plane of the ring tilting in such a 


motion in their own plapc. The vibrations are such that 
the vortex chang(^s from an ellipse with its major axis 
vertical to an ellipse with this axis horizontal. The vibra- 
tions arc almost too rapid to be followed distinctly with 
the eye, but make an interesting sight when the ring is 
observed from the end of the tank as it approaches the 
eye: 

Ihc most scientifically inton'sling property of water •rings 


/ 




6 - 




Fi<;. V— Stcij|||OSCopic view 

maimer a.s to mainUiin itself always at right angles to the 
line of motion of the ring. If the angle between the 
surface ol the water and the line of approach of the ring 
to the surface be as much as 22^*, (he ring is still reflected, 
li tills angle is much exeeed(*<l the ring bursts through the 
surfac(‘ with a spurt of water. 

Refraction was also observi'd. I'he lower half of the 
tank was filled with a dense salt sulgtion, and the upper 
half with pun? water. TIk' ring in passing from the upper 



IG. 4.— Vorlcx ring about to strike a watch-chain after ' 
progressing about half a metre from the gun. 

to the lower layer, with a slight angle from the hori- 
deviated from its straight path. Tluj laws of 
both reflection and refraction were proved to be, approxi- 
mately at least, those of light. • 

Rings ejected from a very exactly circular hole are them- 
selves circular, and advance through the water with no 
visible than that of progression. If, oa the 
er hand, the hole is elliptical, they have a > vibratory 
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2f a fiilly'formcd vertex ring. 

may be observed when the end of the gun is provided witli 
two holes, one above the other. In the experiments tried, 
the two holes, (*ach 0-85 cm. in diameter^ were placed with 
their centres separated 2-55 cm. The two rings, which 
issue simultaneously from the two holes, begin to attract 
each other the moment they leave the gun, and at a 
distance from the gun of about 6 to 8 crn. they come 
I together with great suddenness, uniting to form a single 
. ring of appruxiniat(*Iy twice tin; circumference of one of 
; them. 'I Ik; rinj^s so formed proceed with the same velocity 
as a .single ring until broken up by imparl with the end 
or side of ilif lank. 'I’his ring posses.v s vibr.atory motions 
that are re narkable. I'nlike the single ring, which issues 
from an ( lliplical hole with vibration.'^ in one plane only, a 
ring which is formed by the union of two rings has a vi'iy 
complicated vibralory motion in planes both normal and 
1 par.'illel to the direction of forward motion of the rings. 

I riiesi- motions will be belter understood by a study of tli»? 
pb otograp h i c v ie w s . 

If llie surface of the water in the l.ank be covered with 
a layer of kerosene oil from 5 to 10 cm. deep, an interest- 
ing phenomem.n may In? observed, which is rendered more 
apparent when the oil is coloured a deep red with a dye 
known to the lrad(; as Soudan III. Whc?n the gun is filled 
with uncoloured wal.r, and is located a few centimetres 
below the surfacf? of the oil, and an invisible ring is pro- 
jected at a .suiiablf? angle with the surface of the oil, it 
enters tin* oil, and is instantly converted into an oil ring 
which proceeds to tin* upper surface of the oil ; it is there 
reflected and re-enters the water as a visible oil ring, 
whirli proeeeds with only slightly diminished velocity for 
a metre or more through the water. After the ring breaks 
up the oil rises to the surface of the water, and after the 
surface has been guittod another ring m.iy be produced, 
and the process may be continued indefinitely. As the 
water is uncoloured, the illusion is produced of red oil 
rings issuing from the oil without any apparent agency Tor 
their production. 

Experiments were conducted which demonstrated that in 
the case of two liquids of different densities- -at least if 
these two liquids are not miscible — it is possible to project 
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a rinji nf the less <1< nso liquid throiij^h the liquid of UreattM* 
density, but it is not possible to project a vortex ring of 
the liquid of greater density through the liquid of loss 
density. I'hus a ling of kerosene oil can be projerued 
through water, but a ring of carbon tetrachloride cannot. 
Hy projecting rings of liqui<l paraflin through ; hot 'Water, 


% 



camei^ar, and lhc'Tidoubbj,.views. wliich were obtained, when' 
examined, as th(^. Should be, with a ‘stereoscope, reverd tlie 
mechanism -of l^e rijt^ in a . much finer manner than can 
be obtained froip.slfiglc' views. The electrical spark device 
employed was vwjr eimilar to that^rimary spark used in 
the sending stotion for wireless -‘telegraphy. Tht.' sterro- 



l«n.. 5 — Slcrco^copic view of two vortex rings produce! simidtanooiisly. 


and thence into afi un(l«-rneath stratum of cold water, very 
pretty .solid lutings »)f paralTin were obtained jmd preserved. 

The problem of photographing these rings was one of 
peculiar difliculty. 'fhe rapidity of their motions made it 
necessary to make exposures which would he of the order 
of only one Iwenty-live-ihousandth of a second. Of course, 


optic device required that two sparks, separnled in >i)ac« 
by a distance equivalent to that between the lenses of the 
stereoscop^camera, should be simultaneously \ rodurecl. A 
special form of double spfirk-gap ...,o ^v.ns(ructed so- 
that the sparks took place between nmalganiat»'d zinc 
terminals and the clean, bright surface of nv-rcury. 



Kin. 6.*— Stereascopic view of two vortex rings uniting. 

nechanical shuiier could be constructed to give so brief j At the moment when the ring was photograph'd 
an exposure.^ An *dectric spark method, an optical appeared before the brilliantly illuminated surface 

arrangement, and a timing device were finally devised plano-convex lens 12^ cm. in diam^i'er. The ring ns seiw 

which gave excflli nt *rf*sults and fully exposc?d plates. The in the capv^ra ><hiVs appeared as*^'a:. dark object 

majority of the pictures were obtained with a stereoscopic brillianUy-;.‘’'f|^to}nated backgrounds. The alternatm}» 
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current U'=;(.'cl produced a succession of sparks, each lasting 
41 less time, perhaps, than the fifty-thousandth of a second, 



7.— Three photographs, separated by about one-fiftieth 
of a s«cond, of a vibrating vorux ring formed by the 
union of two rings. 


one, and only one, spark occurring at each alternation of 
the primary ciirreiit, or about eighty per secona; 


at the back of the camera, the arrival of the ring in the 
fK'ld of view, and the occurrL*nce of a spark,, or, more pre- 
cisely, of a brillianl Hash of light. The timing 
dmc by a falling weight, whicli made suitably timed 
electrical contacts, one of which operated an electromagnet 
to rel(?asc the plate, and another the electromagnet of the 
vortex ring gun. 

When a single ring first issues from the gun it is not 
recognisable as a ring, but is surrounded by an ellipsoid 
of coloured water, and is followed by a trail of colour. 
This is shown in the stereoscopic vif!W in Fig. 2. As, the 
ring progresses, the colouring of this ellipsoid, in which 
the ring is embedded, and the colouring of ll\e trail, grows 
paler and paler until the ring in the interior of the elHp- 
soiti alone is visible, and has lh(» appearance shown in the 
stf-ruscopic view in Fig. 3. Fig. 4, which is of spc?cial 
interest on account of the fortunate timing, shows a ring 
wliich has already progressed half a metre or more,, and 
is just .about to strike a silver watch-chain which-iUlfiangs 
suspended in the water. It should be noted that the chain 
h.as begun to bend be fore an actual impact has occurred. 
'This, together with the other views, <lemonstrates that the 
ling is at all times surrounded with an ellipsoid of water 
which moves with the ring, and in its early stages is visible 
;is shown in Fig. \Vati.*r being a viscous fluid, the 
material of this ellip.soid is gradually being drained off 
and left behind as the trail, but also being as continuously 
replenished with clear water, until it is invisible except 
by its elTecls, which are made manifest in Fig. 4^ 

'rile stereoscopic view in Fig. 5 shows two rings which 
have, just issued simultaneously from two holes in the gun. 
'I’hey are perhaps 5 or h cm. from llie gun, and are already 
seen to .approaching each other under the influence' of 
their murual attradion. In the stereoscopic view in Fig. (> 
two single rings have just united. A careful study xif'^this 
picture in a stereoscope will sliow just what has taken 
plaie. Already the conditions are fully established for the 
subsoqurnt complicated vibratory motions of this ^pe of 
ring, 'fhe single view in Fig. 7 shows another ri^ at a 
later stage, also made up of two separau> rings, as it 
appears in three successive si.'igi's separated by intervals of 
about one-liftielh of a second. Here is plainly seen the 
four types of motion possessed by liquid vortices formed by 
the union of two single rings. First, there is a rotation 
ui)out the vortex libiment ; secondly, the forward motion of 
the vortex as a whole ; thirdly, the motion of oscillation 
of the extremities of the vertical diamelt'r of the vortex 
in a vertical plane lying parallel to the direction of for- 
ward motion ; and, fourthly, a motion of oscillation of .the 
cxtnMiiities of the horizontal diameter of the vortex in a 



Fic. 8. —Stereoscopic view 6f a vibratory ring in one phate of its motion. 


*1 liree events were .made', by the timing device, to occur I 
simultaneously ; thcy^|Were the arrival of. the falling plate | 
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horizontal plane. Those four motions, except the second, 
are loo rapid to be observed satisfactorily with the eye. 
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A slij^htly f'nlarj^rd sti'rt'osropir v’u'W of ono of these 
vibratory rin^Js in one phase of its motions is shown in 
Fi^. 8. In this view, as also in Fi^s. ^5 and note the 
line of particles lyinj^ in the fdimentary axis of the ri^lf. 
'riicse particles probably consist of materials less dense 
than water which have been gathered up by the ring in its 
progress through the wal(*r, not entirely free from 
suspended matter, and swept into the axis ‘ and carried 
aU>ng with the ring. 

The results of the research above outlined were first 
described in the September and October numbt^rs (1911) of 
the Journal of the Franklin Institute. In the original 
paper aif given other photographs than those reproduced 
here, and the apparatus is described in siifllcient detail to 
enable one to r<‘produce it. The electric circuits and other 
devices employed in taking the pictures are fully described, 
and physical explanations of the vortex motions observed 
are given. It is there shown that most, if not all, of the 
obsertlicd motions of liquid vortices may be approximately 
<*xplain«.*d by employing the principle tii>t laid down by 
Kernoulli, tliat sinc<» the sum of the potential and kinetic 
energies in a liquid is constant, it results that wIkmo the 
velocity of the fluid is high the hydrostatic pressure 
diminished. The attraction and final union of two rings 
is supposed to l^e explained by this principle. 

It is hoped that this experimental study of actual vortex 
motions in fluids having viscosity will throw light upon 
and constitute n proper basis for mathematical investiga- 
tions regarding ideal fluids. 

Kdwix I'. NoRTUKri’. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

^ Cambridck. — 'J he governing’ body of Oonville and Caius 
College has resolved to place in the hands of the I'niversitv 
Associ^ion for Iransfj.Tcnce to the university th»* sum of 
500/., TO be invested for the maintenance of buildings. It 
hopes that the sum will Iv* addt'd to the fund now being 
collected for ilu* maint<.‘natK’e of the new buildings for 
physiology aiy.l exp(*rimental psychology. 

Dr. Macalister, professor of anatomy, and Dr. 11 addon 
have been nominated to represent the university at the 
International (."ongre.ss of Americanisis to be held in London 
ill .Mav nrxl, anil Prof. Hurkitt has been chosen to repre- 
sent llif? univ<*rsi(y at an International Congrrrss on the 
History of Religion t(» be h^dd at Levden in Septeniber 
next. 

Four Gresham lectures on “ Sleeping Sickness ” will be 
delivered on February 13, 14, 15, and id by Dr. F. M. 
Sandwith, Gresham probssor of physic. The lectures, 
which will be delivmd at the ('il\ «)f London .School, 
\ ictoria Lmbankment, ., .ar** frer lo ihi.^ ])ublic, and 
will begin each ev^'ning at six oMock. 

It is announced in Ihe '1 iuics ib.at Dr. Francis, honorary 
secretary of the Kducnlion Fund for luiropeaiis and 
Lurasians in India, has l)e(.n jiromised by an anonymous 
dijiior a lakh of rupees (about (»(ioo/.) if four l.akhs mor(* 
are* raised in India. Hetween .So,(kjo/. and «fn,(j()o/. t)f tli<^ 
25(3,000/. needed has already l)(‘(*ii raised in this country, 
and it^ is hoped that the receni impetus given to nativ(» 
education in India will also direct attention lo the urgent 
need of those whom the fund will benefit. 

Tiik Goldsmiths’ Company has made the follow’ing 
grants t<i the Senate of the Cniversity of London : -for 
the building fund of King’s Colleg*? for Women, 10,000/. ; 
for thf? endowment fund of Hedford ('ollege for Women, 
5000/. ; for the building and (equipment fund of th(^ chemicai 
department of l.’niversilv College, Gower Stn*et, 1000?. 
Ihe^ company has also made a grant of 1000/. to the 
National Physical Laboralory at '^J\*ddingfon for ihe equip- 
ment (if the metallurgical department at that institution. 

1 iiK I'.ducation ('ommittee of tlu; London ('oiinty Council 
bri', published some interesting particulars .as to the 
number and ages of pupils in London secondary schools 
rcaeiviiig financial aid from the Council, During thri year 
ended on March 51 last there were in such .schools 14,036 
pupils o.p'O l>oys .and 41167 girls. Of this total there were 
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1 12 boys and 31 girls above eighteen years of age; 618 
boys and 402 girls between sixteen and eight(‘en years ; and 
2820 boys and 1435 girls between fourlc'on and sixh^en 
years. That is to 'say, less than half of ttn; pupils in 
thc.se secxindary .schools, which include many of the best 
in I.ondon, are above fourteen years of age, and (>41, it 
may be added, are below ten years of age. 

The Cenlral Bureau for th(^ Fmployment of Woiiumi, nl 
5 Princ(Ps Street, Cavendish Square, London, W., has 
publi.shed a pamphlet entitled “ Openings for University 
Women other than Teaching.” The btx^klet contains a 
summary of professions suitable for women of higher 
education, suggestions on mori* receni spheres of re- 
munerative labour, and a ('Oinparative table of university 
degrees and diplomas in the British Isl«'s. Miss M. G. 
Spencer, tin; secretary of IIk.* Cqplral Bun au, may be (on- 
gralulated upon the success which has followed her attempt 
In the pamphlet to provide a bird’s-eye view of the field 
now open to (‘ducated women who desire to take part in 
the world’s work. 'IIk* particulars as to coursf's of train- 
ing, and the in'ormalion as lo probabb* salaries in various 
apjiointments, should he of assistanci^ lo parents arranging 
for the education of their girls 


In the issue of Scirnrr for January 5 I’rof. Rudolf 
Tomho, inn., of Columbia Univj'rsily, gives his ;iniuial 
analysis of the registration statislies of American univiTsi- 
Lies. :\ decrease in tin* total enrc^lment for the current 
•.sion was notiteable at ('bicago, Missouri, North wi'sterii, 
Texas, and \’ale L'niv(*rsities. 'I'bis \e;ir only four 
institutions eNbibit an increase* of above 200 studeiUsn ns 
against seven in i()io and eleven in moq. According to tlie 
figures for n)io, twenty-seven univen'sities ranked ;is follows 
as reg.ards number of stud(.*nts : — Columbia, Cbii'ago, 
Michigan, Harv.-ird, Pennsylvania, Cornell, Minnesota, 
California, 'Visconsin, Illinois, New York Univeisitv, 
Nebraska, Northw(‘slern, Yale, Syr.'icuse, Ohio State, 
Missouri, Texas, Kansas, Indiana, Tulane, Iowa, Stan- 
ford, Princeton, Western Reserve, Johns Hopkins, 
Virginia. Comparing this with the order for iqii, we liml 
that Columbia, with 8642 students, continues to maintain 
its long lead, that California has pqssed from the eighth 
to the second plac(.*, that Cornell lias passed from the 
sixtli lo the third placii, that Michigan and Harvard have 
»*ach dropped down one place, Pennsylvania two placid, 
and ('liicago four, and that Wisconsin and Illinois ha\e 
advaiux'd a place. 


'J‘iiK Birmingham Fdiication ('ommiltee has deci(I«*d to 
r(.*commend,^he City Couiieil to make .a grant annually In 
the Univ('rsity equal lo the net produce of a penny nih*, 
which is estimated to nailise .about 16,000/. It has also 
nrcommended that the University should offer annually 
tift(?en major scholarships entitling the holdt'rs to a re- 
mission of fees, (ogi'ther with a maintenance grant in 
of fua'cssily of not iiionjt than 30/. per annum, and should 
appoint certain additional lecturers, ft may bf* noted that 
as a consequemaj of the grant of an extra halfpenny rale 
(making a penny rate in all) made by the ('ity Council 
l.ast >e.ar, before the extension of the city boundaries, 
twelve city scholarships were ofTen^l fur ('ompetition, the 
successful candidates being entitled to mainlenani't; grants 
of an annual value not exceeding 30/. each if their circum- 
stances were such as to rerder pecuniary aid of this kind 
desirable. Nine of these schokirships have been awarded, 
and six of the holders are receiving maintenant'e grants 
(live at 30/. per annum and one at 25/.). The Workcis 
Kduratiunal As.sociation has hitherto received valuable sup- 
port from the University, and members of the Univcrsiiv 
staff have given their services gratuitously. 'Ihe Birnimi^ 
ham Education Committee now suggests that such sVvic'’^ 
should receive formal recognition, and presumably 
priate remuneration, which the increase in value of tli'* 
grant in consequence of the enlargement of the city sliouin 
render possible 


It is expected that the Rice Institute at Houston, 
U.S.A., will be opened for tln^ reception of students acs 
autumn. The institute is described as being ‘‘ of 
and tcichnical learning founded by William Marsh 
and dedicated by him to the advancement of Leii'i^ 
.Science, and, Art.” An artistically illustrated prosperin'’ 
this latest Arnerican institute has reached us, which slio'v 
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th^U lli«- late’ Mr. V\‘. M. Rk'ci, who was for many years 
a resident in fiouston, left a larj^e sum of money, which 
after reduction by litij^ation still reached 2,000,000/., to 
endow and equip the institute. President Lovett, who is 
in charj^e of the new institution, came from Princeton 
University, and spent a year visiting seats of learning' 
throughout the world, so as to enable him to advise the 
trustees as to the character the buildings and work of the 
n(!\v institute might with advantage take. The result is 
that the first of Ihe palatial buildings arc now almost com- 
plete, and will form the nucleus of what will eventually be 
a much more extensive suiti* of halls and residences. For 
the present no upper limit will be assigned to the work 
of the iiistilLile, and the lower limit will be that of the 
more constMvative of .\nierican universities. 'J'he initial 
teacliing staff is to be organised for university work in 
srieiice and letters, and it is intended to build up a school 
of pun* and applied science of the highest grade. Men 
and wom»*n will be fuliTiilted, and ther^^ will be no charge 
for tuition. Rooms in the residential hall and board will 
b»* provifled at actual cost price. It is interesting to record 
that the corner-stone of the administration building was 
laid Iasi \.‘ar on the seventy-fifth anniversary of the date 
when 'I'exas declared its independence of Mexico. For the 
lir.si f»*\\ years this building will be used to meet some of 
I he iiet'ds of instrurfion. The first building in the students* 
resid»*iitial groujj for men has been begun, and the 
iiii*('hanical laboratory, machiiK* shop, and power house are 
l>eing **ri*cted north of the administration building. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, January 2^. — Sir Archibald (jeikie, K.C.H. 
presideiil, in the chair.-- Prof. J. .S, Townsend : Deter- 
mination of the coeOiciont of interdiffusion of gases and the 
vrlociiy of ions under an elecfric force, in terms of the 
nu an iV« e paths. A method is described by which an ex- 
prexsioii for ihe rate of interdiffusion of gases may be 
easih found, eitlKT on the ordinary supposition that the 
efTei i of a collision .makes all subsequent directions of 
motion id ihe niok*cules equally probable, or without 
spnil\ing ill any way the effect of a collision. Similar 
i‘\nr< ssions an* found for the velocity of ions under electric 
forces. In all cases the rate of diffusion of the ions is of 
the form K — ;\JA", and the velocity under the electric force 
X<r r. , , 

a - ~ . y. L does not, in general, represent the mean 

free fiath, but it has the same meaning in both expressions, 
so that when an ion is moving under the aetion of a force 
and alsi» by llie process of diflPbsion its velocity is given 
b\ ilir rqualion 

• K e/n . \t’ L 

/f ■ ■ - - + . -v, 

n (SA IN \ 


K 3 dx 


which ihe well-known form to which Maxwell’s equation 
n-duifs when external electric forces are acting. The 
i;'-neral equations for the motion of ions may thus be easily 
h >1111(1 fioni the rate of diffusion .and the velocity under an 
electrii; torct; when these quantities are correctly deter- 
'nined.- -Dr. II. Qeifl^er : Note on the scattering of a 
l)article!- . Tn a previous paper experiments were described 
on ih(^^ altering of the a particles by foils of various 
iiiaferialv and thick ncssc's. The present note deals with a 
theoretical examination of the question. I'he scattering is 
':onsidered as the result of a multitude of small deflections 
‘>1 the a particle by the individual atoms of the matter 
fra\(M'S(^d. The experimental curve of distribution with 
fiiighj lor a scattered pencil of a particles is found to be 
agreement with that derived from simple 
probability llieory. The deductions also explain the experi- 
|nental result that for thin foils, which do not appreciably 
•dter the velocity of the a particles, the moat probable 
-ingle of scattering varies as the sqf|are ropt of thick- 
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ness. To find the variation of the most probable scatter- 
ing angle for large thicknesses of matter traversed, the 
Jitongji in velocity of the a particles has to be taken into 
Wcount. Assuming, as found by experiment, that the most 
probable angle of .seatt(‘ring is inversely proportional to the 
third power of the speed, the theoretical curve is found to 
giv(* .a satisfactory e.xplnnation of the experimental results 
ohtaiiK'd with thick foils. — .\. S. RusboII ; 'I'he effect of 
temperature upon radio-active disintegration. The effect of 
temp(‘rature upon the rate of decay, and the amount of 
fi and 7-ray activity, of radium emanation, of active 
deposit, and of radium (' has been investigated. The 
results are entirely negative. All abnormalities of activity 
of rays obtaiii(‘(l by previous authors, and by the author 
in this research, may be eomplidely explained on two 
simple grounds. The first of these is ll change, of distribu- 
tion of radium C caus(‘d by its partial volatilisation insid(? 
tie* quartz tube at temperatun's gn'ater than 320^’. The 
second is a change in the partition of radium C between 
the walls of the quart/ envelope and the space enclosed. 
At room tenipi'ratiire the greater part of the radium C is 
usually on tlw^ w^alls. At room temperature, after the tube 
has IxM-n cooled suddenly from high temperatures, it is 
entindy on the walls. .Above 650“ the radium C is dis- 
tributed homogeneously throughout the volume of the tube. 
Fach of these? partitions gives .-i different jS-ray ionisation 
in an ehictroscope, because the average path of tht? rays 
through the walls of the quartz envelope depends upon Hu; 
partition. Ihider the conditions of expe-riment, radium H 
and radium C, and very probably r.'idium A, may be com- 
pletely volatilised inside sc'aletl quartz tubes at a tempera- 
ture of 650°. Radium H commences to volatilise al room 
temperature. — F. \V. Aston and H. li. Watson : The 
relation between current, voltage, pressure, and the length 
of the dark spac'C in different gases. In a previous paper 
one of the authors has showoi that in tiu* discharge between 
large plane aluminium eb'clrodes in gases at , various 
prt'ssures the following empirical equations are approxi- 
mately true : — 


where D is the length of the dark space, V the ^Itage 
between tlu; negative glow* and the katliode, c the curnMT 
density, P the pressure, and A, B, E, F constants depend- 
ing on the nature of the. gas. I'he first part of the present 
communication gives the results of the continuation of this 
work, with the values of the constants for hydrogen, 
nitrogen, air oxygen, carbon monoxide, helium, and argon. 
The s<‘cond part deals with a systematic, investigation into 
rhe behaviour of the inactive gases w’hen in a pure state. 
It w'as found th.at these gases behaved in an anomalous 
manner, and by no means satisfied the above equations in 
general, but. g.'ive values in belt(‘r agreement with a third 
equation obtained by eliminating P from the two above. 
'I he results are described for helium, neon, argon, krypton, 
and xenon. Peculiar interest attaches to these gases in 
that all of them exhibU to a more or less striking degree 
the primary dark space r(‘C('ntly discovered by oni; of the 
authors irj hydrogen and helium. The behaviour of helium 
was exceedingly erratic, and seemed to indicate that this 
gas cottld support the discharge in tw'o entirely different 
w’ays." -Dr. .A. O. Rankino : 'fhe viscosities of gaseous 
chlorine and bromine. By means of a method resemblitig 
in some respects that described by the author in earlier 
communications, the viscosities of chlorine and bromine 
have been compared with that of air. From thesi? ratios 
th(' absolute values are deduced. 'I'he viscosities of 
chlorine having been obtained at two tenqx'ratures, it has 
been possible to calculate Sutherland’s const.ant. The 
various values an; as follows : — 


(I'lS. 

Chlorine 

(.Ihlorine 

Bromine 


Teiiipcniture. 

C. 

Q9*r C. 
987“ C. 


Viscosity in C.G.S. 
1-297 ^ 

1*688 X 
I 869 X lO"^ 


'I'he value of Sutherland’s constant for chlorine is 
0=325. 

'I'he. ratio of the critical temperature of chlorine (416® abs.) 
to this constant is 1-28, which is somewhat higher than 
the constant value (1-14) of the corresponding ratio for 
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most gases ; but this might be accounted for by the un- 
certainty of the exact value of C, arising from "the small- 
ness of the temperature range. If the values of |||||b 
viscosity of chlorine and bromine at correspondWf 
temp(Tatures arc calculated, it is found that the squares 
of the viscosities are proportional to the respective atomic 
weights. (Corresponding temperatures signify those which 
bear equal ratios to the respective critical temperatures.) 

In this respect chlorine and bromine appear to conform 
with the same rule as has been shown to hold for the 
inert gases. — Dr. P. E. Shaw: The testing of plane 
surfaces. Scraped and lapped plane surfaces are found not 
only in surface plates supplied by the engineering trade, 
but also in several apparatus of precision, e.g, interfero- 
meters and measuring machines. It is quite possible that 
the errors of these tur faces may be the determining factor 
in the accuracy of the measurement made in using these 
apparatus. Yet up to the present there seems to have been 
no simple device for measuring these errors. To supply 
this want, two forms of surface-tester have been made by 
the writer : — (<i) A stout wooden bar, 16 inches long, has 
twin feet half-inch apart at one end, whilst there is a 
third foot at the far end. Midway between the twin feet 
at one end and the third foot at the other is a micrometer 
screw. The instrument acts on the spherometer principle, 
but contact is nicide electrically with a telephone in circuit, 
(b) A steel bar, 12 inches long, has one foot quarter-inch 
diameter at one end and a similar foot at the other end, 
whiUt midway between the feet is the end of a micro- 
meter screw. Contact is generally made mechanically. ! 
This instrument must be made very carefully, the flat 
surfaces of the two foot and of the micrometer end being 
in one position truly in one plane, (b) is made in dupli- 
cate, so that by using first one tester and then the other 
on one place of a surface, and thcMi “ fitting ** them 
together, the actual departure of the surface from planc- 
ness can be found. These testers read to 1/10,000 inch, 
and have an error on one reading of about that amount. 
Investigations have been made on a considerable number 
of “ surface plates ” and “ straight edges ” as supplied by 
the engino».*ring trade. A bad plate shows errors of about 
1/2000 inch from true plane, an average one only 1/5000 
inch,^nd some special ones of small size, recently made, 
had a figure of only 1/10,000 as indicated by tester (b). 
Tests were also made by those instruments on many • 
samples of plate-glass, for which the errors varied from I 
1/3000 inch to 1/300 inch on a length of 12 inches. Thus | 
we have a means of revealing a surface out of truth, 1 
whether due to faulty making or to warping with lapse j 
of time.' Captain A. D. Fraser and Dr. 11. L. Duke: | 
Antelope infected with Trypanosoma gamhiensc. (i) Ante- ' 
lope may remain in apparently perfect health for a year 
after having been infected with a human strain of T. 
gamhiense. (2) One antelope was si ill capable of infect- 
ing clean laboratory -bred Glossina palpalis 315 days after 
it had been infected. (3) A small quantity of blood taken 
from one* antelope 327 days after its infection was proved 
by inoculation into a white rat to infective. (4) As the 
interval^ after the infection of the antelope increases, their 
infectivity, as tested by “ cycle ** transmission experiments, 
dissection of flics which have fed upon them, and by the 
, inj^'Ction of the buck’s blood into susceptible Animals, 
appears to diminish. (5) A duiker was infected with a 
human strain of Trypanosoma gambiense by feeding 
infected Glossina palpalis upon it. 

Geological Society. January 10. -Prof. W. W. Watts, 
T.R.S., president, in the chair.- S. II. Warron : A late 
glacial stage in the valley of the river Lea, subsequent 
to the epoch of River-drift man. With reports 
on the flowering plants, by F. J. Lewis; on the 
mosses, by H. N. Dixon ; on the Mollusca, by A. S. 
Kennard and B. B. Woodward ; on the Coleoptera, by 
C. O. Waterhouse ; on the Entomostraca, by D. J. 
Scourfleld ; and on the microscopic examination of the 
sandy residue, by G. M. Davies. A carbonaceous deposit 
embedded in the low-level river-drift gravel of the Lea 
Valley, in the neighbourhood of Ponder’s End, is 
descril>ed. It « belongs to the close of the Pleistocene 
period, and is much later than the Mousticrian deposits. 

It may be of Magdalmian age. It is more probably post- 
Magdalenian, formed during the time of the supposed 
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archaeological hiatus between the Palaeolithic and the Neo- 
lithic epochs. The deposit yields a varied fauna and 
flora. The conclusions arrived at indicate climatic con- 
ditions similar to those now found in Lapland. The 
evidence of this comparatively late Arctic climate in the 
south of England is important. It throws light on many 
questions with regard to the relationship of Palaeolithic 
man to the Glacial period. It may have been the Arctic 
conditions represented by the Ponder’s End stage (as it 
might appropriately be named) which caused the migra- 
tion of Palaeolithic man to less inclement regions. The 
evidence is interesting as showing another important 
fluctuation of climate during the Pleistocene period. 

Royal Meteorological Society, January 17. -Dr. 11. N. 
Dickson, president, in the chair. — Dr. H. N. Dickson: 
Some meteorological observations. Meteorology has at 
the present time reached an important and critical phase 
in its history. This is due, in the main, to the operation 
of three principal factors : — (i) by the effluxion of time ,i 
mass of observational material has been accumulated whi'cli 
urgently requires examination and discussion with the 
object of ascertaining the precise meaning and value of 
the records and of improving routiiui methods for the 
future ; (2) ^the rapid increase of knowledge of the iM:)ndi- 
tions obtaining in the upper atmosphere, has modified and 
is modifying current views as to atmospheric phenouu na 
generally, and new interpretations must be plated upon 
the distributions observed at the surface of the earth ; 
(3) the importance of applied meteorology in relation to 
agriculture and other activities of everyday life is hecoru- 
ing more generally recognised. It follows that ihrr<‘ is 
1.. many directions urgent need for the cxtcMided pi tsmi- 
tion of research work. Increase of popular inti n st and 
public support is necessary, and the active assisianci* ol 
research workers must be enlisted. It is to be luitrd iliat 
the investigations required are of many dilTerenl cinnlificn- 
tions; they include the criticism and improvcmeiil of 
methods of routine observation, participation in organised 
exploration of the upper air, investigation of stalisLiml and 
analytical methods of dealing with data already colli et' *!, 
investigation of malhcinatical or physical problems stat rd 
as thi.‘ result of observation, and the examination or re- 
statement of geographical or other questions affecring ili*' 
relation of meteorology to the problems of botany and 
other applied sciences. 

Institution of Mining and Metallurgy, January iS. - 
Mr. H. Livingstone Sulman, president, in ih' diab-- 
Frank Reed : A submerged flexible-joint main. A bri^f 
description of the construction and laying of a ^o ni'li 
water-main across the valley of the mountain river I a 
makau, New Zealand. iKor reasons of econoin> , t if' 
author di?cided to adopt the usjc of a submerged fli xib 1- 
joint main in preference to a pipe bridgf', despite l ie 
somewhat hazardous nature of the operation, duo lo 1 m: 
rapid flow and treacherous nature of the river 10 be 
crossed. The pipes used were 30 inches in diameter, with 
a length of 12 fenjt, with flanges at e^h end reinforced oy 
brackets, and, between each set of. three of these seition^ 
a flexible joint was bolted, consisting of a ball and socket 
connection, sealed with a lead filling, which was found to 
bn quite watertight The pipe was laid in the river xa 
from a special pontoon moored between a line of pu' "• 
The main was laid on the river bed and then moored, a'>c 
it was found that the bed silted over it and prevenic.i n 
from .shifting with . variations ^ in the current. -t >u 
BrackenDury : Unwatering Tresavean Mine. • A dcs< np- 
tioii of the meth^ adopted during the past five year'* 
un water the Tr^vean Mine in Cornwall, which 'vas a*’ 
only flooded, but in many parts of the shaft , 
partially or complexly choked by debris. The? dlfl*'*] 
the main shaft was* 1422 feet. Electric.al high-Uft hi* » 
pumps were used for th(* un watering process, hue 
tion involved a number of problems due to the ' 

of a former timbering and the extensive ‘ 
encountered, together with varying quantities of menu b 
water, according to the rainfall at different was 

the year. Consequently, the average rate of a 

subject to many fluctuations, and was sometimes ‘ 
brief period a ipinus quantity. Much valuable 
was gained during the process of unwatering tun 
which is givefl ht’OTatl by the author.-— Humph**^. 
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Morgans : Notes on the operation of two winding; 
engines. The* operations of the winding engines while 
,.ngaged on various classes of work w'ere recorded by 
means of a tachograph, the readings of which in diagram 
form were reproduced by the author, and afforded an 
interesting evidence of the characteristics of the different 
operations and their influence on the winding power. — 
]<:. ]\ Corbett Sullivan : Stoping at the Calamon Mine. 

A note on the method of stoping and filling adopted recently 
at the Calamon Mine. A conspicuous feature of the work 
is the preparation of inclined cuts, which are worked from 
the lev(‘l upwards, and filled in practically in an automatic 
manner as the work proceeds. 

Paris. 

Academy of Sciences, January 22. — M. l.ipj)m.mn in the 
chair. — B. Bail laud : The accuracy of the knowledge of 
llu* lime at tlie Observatory of Paris during the last 
inoiTrlis of 1911 and the commencement of January, 1912. 

A description of a new astronomical clock, Riefter D 
No. 22^, n?cently presented to the observatory. The correc- 
tion formula deduced from two months’ observations is 
C = — 1.54s. - 0-20S. # — 0'00i5s. and a comparison of the 
deviations of I lie observed values and thosf* calculated from 
this formula gives a mean deviation of 003s. — L. E. 
pertin : Presentation of some* documents relating to the 
proiirtion of warships and to dynamic stability. Charles 
Moureu and Amand Valour : The degradation of 
sparh ine. 'I'lie formation of a new h3’drocarbon, 
sparteilene. Jn a nrevious paper it has been shown that 
hy llfl' successive Tipplication of Hofmann’s method to the 
aikaUjid sparlcnne an unsaluraled base, inethylhemi- 
sj)arleine, was the final product. Further application of 
lip- same method gives a dimethylheniispartcilenc and a 
hydrocarhoii, sparleilene, the physical and 

ihemii'al properties of which are given, f.ack of material 
has prevents d the determination of the constitution of this 
hsdnu-arhon.- .A. MUnto. and II. Gaudochon : The 
awakening of the soil. Experiments are given tending to 
show tliat tlu' nitrifying organisms in soil commence to 
hect);n(‘ active at a dHinite date, and this activity is not 
due to changes of timipcraturo. TIk' samples of soil, 
taken at diflerent dates, were preserved at a constant 
tem|)(*rature of 2^ C., and all the other conditions of the 
e\|)t riments, including that of temperature, were kept 
rigorously constant. The maximum action was found to 
he hetween March 2.S and April 25.- - I.(?on Labbd : .A 
IJoiatu disease, la Icigne. An account of the measures 
taken Ip c(Miibaf this disease. — .A. Lacroix: The volcano 
«»f Keunioii. A detailed description of the present con- 
dition of the volcano. — -Paul Sabatier and A. Maiihe : 

I hf catalytic formation of the esters of the formenic seri(?s, 
st.'uting with the formic esters. A mixture of isobutyric 
■u id and niethyl formate was passed in the state of vapour 
‘»yer titanium oxide at a temperature of about 250® C. 
t arhon monoxide was evolved, and the condensed liquid 
contained, besides methyl alcohol and unchanged iso- 
butyric acid, methyl isobutyrate and an appreciable 
quantity pf^ isobutyric aldehyde. No isobutyrone was 
found. Similar results wore obtained hy substituting 
isoainyl formate for the methyl formate. Th substitution 
ol thoria for titanium oxide as the catalytic material some- 
wiiat modifies the reaction. — M. Boiirseois : Th.^ 
results of the observations made by wireless telegraphy 
of the difference of longitude between Paris and Bizerta 
obi allied by MM. Noirel and Bellot. Details are given of 
O ' method of observation, the mean error of the mean 
m a seru-s being 0.04 to 0-05 sec. — Serge Bernstoin : The 
•asympto^u. value of the best approximation of Ixj. — H. 
Parotitis ; The progressive regulation of pressures at the 
‘‘iitrance of a main distributing water, gas, or vapour. A 
i; ^ description of the instrument, with diagrams. — 

• Ollive : The elastic pre.ssuiije of saturated vapours. A 
iM.\v exponential formula is developed, and the figures 
‘atulated according to this formula for water vapour are 
• ‘jnipared with the experimental results. — L. Dacombe : 

te theory of dielectrics. An investigation into the causes 
the residual effects in dielectrics. — A. Rothd : 'rhe 
‘ ccption of meteorological radio-telegrams with reduced 
: The passage of hydrogen 1 
ogh the rubber tissue of aerostats. Rubber, which is 1 
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commonly employed as a waterproofing agent in balloon 
fabrics, is not a very suitable material for this purpose, as 
it !||||^orbs hydrogen and allows the passage of the gas. 
Figures are given of the actual losses of hydrogen over a 
period of twenty days. — E. Baud : .A general law of solu- 
tion. — Daniel Bartholot and Henry Gaudochon : Th^ 
photolytic decomposition of smokeless powders by the 
ultra-violet rays. The effects of the light from a quartz 
mercury vapour lamp on pure nitroglycerol and nitro- 
cellulose were first studied, and then smokeless powders 
containing amyl alcohol and diphenylamine were ex- 
amined. Tables are given showing the amount and com-,, 
position of tlni gases evolved. — Camille Matlflrnon : The 
synthetic formation of nitrous oxide. The application of 
the Nernst formula to the known thermorhemical data of 
nitrous oxide shows that the amount of this gas formed 
from a mixture of nitrogen and oxygen at atmospheric 
pressure at a temperature of 2700" C; would be of the 
order of 2 in 100,000 ; at high pressures the amount might 
be higher. - D. TechernobaefT and L. WolKodino : The 
heats of formation of sonu* silicates. — Louis Hackxplll 
and Robert Bosauct : Some new alkaline phosphides. By 
working in a high vacuum with highly purified materials 
it has been found that the four alkalj metals nitay be 
combined with phosphorus without explosion. The phos- 
phides of caesium, rubidium, potassium, and sodium thus 
obtained had the composition expressed by the formula 
M..l\.‘— G. D. Hinrichs : 'I he true atomic weight of 
silvf*;* deduced from the experimental results of more than 
a century. The grapliical method used In previous com- 
munications by the author has been ap])lied to the data 
of Berzelius, Mather, Marignac, Stas, Alaumene, Duitias,'- 
Baxter, Penny, Smith, and Richards, 'laking the atomic 
weight of carbon as 12, tlie author concludes that tln» 
true atomic weight of silvuu* is loS i-xactly. — MM, 
Portovin and Nusbaumer : The influence of tempering 
upon hearing bronzes. - W Hasonf rats : The bromine 
compounds of tin* alkaloids of Pcgeniini liarntala, and 
their basic <l(‘rivatives. — P. CarrP ; 'I he constitution 
of the glycerophosphoric acid obtained by the esterifi- 
cation of glycerol hy nifums of phosphoric arid or 
the nioiH)sodium phosphate. — Marcel Guerbet : 'I'lie action 
of caustic potash upon the secondary alcohols. The 
diagnosis of primary and si'condary . alcohols of high mole- 
cular weight. If an alcohol of high molecular weight is 
heated in a sealc*d tube to 230'^ C. with its own weight 
of potash, a primary alcohol gives a product entirely 
soluble in water ; secondtiry alcohols undergo condensation, 
and the product on tre.ating with water, separates into two 
layers. — Etienne Fobx : J'he presence of two sorts of 
conidiophoros in Oidiopsos taurica. — W. Lubimenko and 
.A. FrolofT-Baarreief : The influenct^ of light on the 
fermentation of grape must. — Raoul Dupuy : Backward- 
ness in infants and ondocrinian polyopotherap.v. — M. 
Stapfer : 'Phe iilero-ovarian rhythm in woman. — R. 
Pifi^ache and I. Worms : 'I'he thymus consider^ as an 
nternal secretion gland. — H. Colin and A. SA^^chal 
Is iron the catalysing agent in the oxidation of phenols by 
Raifort’s peroxydiastase ? — O. Boudouard : The smells of 
Paris. Unplea.saiit smells were particularly marked during 
the summer of 19 it. A study of the conditions under which 
unpleasant smell may arise from manure works in Paris. 
— Georges Bohn : The. sensibility W animals to variations 
in pressure. — Louis Calvot ; Watersia paesslcri, a parasite 
of Polyzoa gordiana. — A. Legendre : The massif of Y 
Long, western China, between 28° and 30®. 
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PARACELSUS. 

The Life of Paracelsus: Theophrastus von Hohetu 
heim, i4<)3-i54i. 'fiy Anna M. Stoddart. Pp. xv+ 
309. (London : John Murray, 1911.) Price xos. 6d. * 
net. 

A pathetic interest attaches to this work. It | 
is the last literary production of a gifted woman 
who had endeared herself to a large circle of friends 
by the sterling integrity of her character, 6y her 
"Tcmarkable intellectual power, her breadth of culture, 
and by her many-sided activities, especially in the 
educational world. The work itself represents the 
thought and labour of years, but the author died before 
it was given to the worl|(||| dying indeed a few hours 
after passing the last sheets for press. Twenty years 
ago Miss Anna Stoddatt determined to devote her 
literary ability and her considerable linguistic attam- 
ments to what she came to regard as a sacred and 
imperative duly, namely, to rescue from contemptuous 
oblivion the memory of one whom the great majority 
of his fellows held to be an extravagant and pre- 
tentious charlatafi — a bibulous braggart, uneducated, 
quarrelsome, self-assertive, and disreputable — and, 
while thus restoring his fair fame, fdace him in his 
true relation to the great moral and intellectual move- 
ment of the European Renascence. 

Miss Stoddart is perfectly frank with her readers. 
She makes no secret of the fact that her interest in her 
subject had its sok origin in her connection with the 
Browning Society. = Probably, like hundreds of the 
poet’s readers, until Browning’s poem quickened her 
curiosity, she had never heard even of the name of 
the alchemist, much less of the story of his life. The 
poet has admitted that his “ Paracelsus,” written 
at the age of twenty-one, was regarded by him simply 
as ” the dramatic revelation of the soul of an imaginary 
person.” Miss Stoddart tells us that many readers 
and admirers of the poem looked upon it in fhe same 
light: they “classed it with others which o>ved their 
emergence from subjective chaos to the poet’s creative 
power.” Browning, it is true, had equipped himself 
for his task by reading some of the writings of 
Paracelsus, together with a few biographical notes — 
mostly mendacious calumnies, according to Miss Stod- 
diart. But, she adds, the “astonishing fact is that 
through this paucity of evidence and this cloud of 
hostile obscurdtlbn the poet disceriUll his greatness.” 

In grappling’ with siich a subject as Paracelsus, the 
fGntjitive work of tlie Browming Society, of the com- 
mittee of which Miss Stoddart was a member for some 
years, proved unsatisfactory, and accordingly she 
sought by her own efforts to substantiate and amplify 
by historical research that which the creative power 
of the young man 'of twenty-one had evolved from 
‘‘subjective chaos.” ' As the result of her labours. Miss 
Stoddart has succeeded in producing a book of gf’eat 
interest, and of much literary charm, but whether 
it will bear the cold, impartial pf historians 

or. altogether satisfy the. sober may bfe 

doubted. To write unstinted euloj^y^s liot necessarily 
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to write sound history, and .in her' too ifyiderit desire 
to invest the real Paracelsus with the attributes' of 
the “ sympathetic revelation ” of the poet. Miss Stoddart 
has permitted her zeal to outstrip her discretion, and 
in her passionate eagerness to rehabilitate her hero 
has given too little exercise to her critical skill. 

The main incidents in the career of Paracelsus are 
now tolerably well knowm, and Miss Stoddart does 
not pretend that* her researches have added much to 
our knowledge of the authentic facts of his extra- 
ordinary life. She seems to trust implicitly his own 
account of himself, and accepts unreservedly his ex- 
planations of much that is admittedly dubious in his 
character and conduct. His contemporaries, for the 
most part, declined to accept Theophrastus von Hohen- 
heim — for such was his real name — at his own valua- 
tion ; and the historians of chemistry and of medicine 
have, generally speaking, seen little reason to disturb 
the general verdict. At the same time, it cannot be 
doubted that circumstances, not altogether of ^his 
choosing, made of Hohenheim^ra representative nian 
of hi% age. He was styled, even in his b\Vn time, 
the “ L.uther of medicine ” — a term against which, he 
vehemently protested, but which has nevertheless a 
certain basis of justification. He was disdainful and 
contemptuous of authority ; he flung himself impetu- 
ously against the settled convictions and prejudices of 
the Zuiifigeist of the time, and eventually was worsted 
in the struggle. 

Although unquestionably a forceful character, a man 
of strong convictions, an iconoclast, reckless and in- 
temperate in speech, he had no real constructivb 
ability. He railed against the systems of Ghlen and 
Hippocrates, but his own attempts at reconstruction 
ended only in obscurity and vague generalities. As 
an operative chemist he did little; no particular dis- 
covery can with certainty be attributed to him. His 
life, indeed, was too unsettled, his means too pre- 
carious,^ and his wanderings too frequent for him to 
settle down to the serious pursuit of' practical chem- 
istry; Although his published works, or the many 
posthumous memoirs — some of them issued many^« 
years after his death — make mention of varii|is^ 
chemical preparations, it is doubtful- whether tlfese 
are actually to be ascribed to him or whether they 
were not picked up by him in the course of his 
travels. 

The service that Hohenheim rendered to his age 
was to unsettle^ and pull down. He left 4:0 others the 
task of reconstruction. He has been regarded as the 
first of the latro chemists — the first to declare loudly 
and unhesitatingly that chemistry, had other aims than 
the transmutation of metals. Her main funcUojn,'' he 
taught, was to make medicines and not rpeir^ly gold 
artificially. Others before him had dimly recognised 
that alchemy had gradually /restricted herself to a 
single pursuit. Originally her operations were not 
limited to the artificial production of the npblc metals. 
It is to Hohenheim’s credit that he recalled her, in 
season and out of season, to her true vocation. He 
liberated her from the thraldom to which she had 
gradually subjected herself, and in so doing gave an 
extraordinary impetus to the study of rational thera- 
peutiesr 
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Miss Stoddart tells the story of his turbulent life in 
great detail, and she has apparently neglected no 
means available to her of tracing the successive steps 
of his chequered career. She has been aided in her 
search by German scholars like Sudhoff, Hartmann, 
the Strunzs, and others, and whilst we may deprecate 
the glamoyr with which she has sought to surround 
her subject, we bear willing testimony to the patience 
and unwearied devotion she has brought to her self- 
imposed ^.task. 

Worn out by persecution, homeless and a wanderer 
to the last, Hohenheim ended his strenuous life at 
Salzburg on September 24, 1541, in the forty-seventh 
year of his age. On a tablet to his memory in the 
Church of St. Sebastian are the words, “To the 
living Peace, to the Sepulchred Eternal Rest.” What 
irony ! Paracelsus knew no peace in life, and even 
death brought little rest to his bones. His remains 
have been constantly disturbed, most frequently in 
attempts to disprove the allegation that he met his 
end by violence. 

A CARBONIFEROUS FLORA. * 
McdedecUngen van de Rijksopspoting van Dclfstoffen. 
No. 3. Anlcitung zur Besti|nmung der Karbon- 
ptlanzen West-Europas, mit besondorcr Bcriick- 
sichtigung der in den Niederlanden und den benach- 
barten I.,andcrn gefundomm oder noch zu orwarten- 
den Arten. By Dr. W. J. Jongmans. Band i., 
Thallophyla, Equisetales, Spenophyllales. Pp. 
viii4-482. (Herausgegeben von der Stantlichen 
Bohrverwaltung in der Niederlanden.) (Freiburg 
in Sachsen ; Craz and Gerlach (Joh. Stettner), n.d.) 
Price 15 marks. 

T-N this volume Dr, Jongmans states that his aim 
is to bring together information contained in the 
very extensive literature relating to West European 
Carboniferous plants. He asks readers to^ bear in 
mind the fact that he would have preferred to deal 
.with the material more critically than has been pos- 
sible without an examination of the numerous original 
Specimens scattered in European museums, adding 
that what he has done should be considered as the 
arrangement of building material rather than as the 
construction of the complete edifice, a task postponed 
to a later stage. 

1 he volume is written especially with a view to 
fa(‘ilitate the determination of Carboniferous plants, 
and for this purpose it cannot fail lo be of great value. 
The two bulky volumes on the bibliography of fossil 
plants published in 1910 and 1911 are in themselves a 
striking testimony to the devotion of Dr. Jongmans 
to paUeobolany and to his willingness to give his 
time and energy to tasks which few students would 
aiti-mpt. In the volume before us we have further 
evichMHY* of the author’s industry and of his wide 
acquaintance with the literature of the subject. 

In dealing with fossil plants, an author may confine 
himself to concise descriptions and a liberal allowance 
of illustrations in order to furnish students wdth data 
for the determination of species, or for the study of 
distributional problems ; or he may treat the subject 
from the point of view of a botanist who wishes to 
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prcsei)(t facts relating to the structural and general 
morphological features of extinct types. Dr. Jong- 
man$*s book is chiefly of the former kind, and con- 
tains a wealth of information culled from many 
sources, together with first-hand observations. 

An inspection of the different sections of the volume 
raises some little doubt as to the complete success 
of the undertaking; even a few good illustrations of 
anatomical features would have considerably increased 
the interest of the descriptions, and the impressions 
and casts would have acquired a much greater interest 
and vitality. A correlation table of Carboniferous 
strata in different countries would be a welcome addi- 
tion in a work w'hich will be used by students tyf 
stratigraphy ; while, on the other hand, one feels that, 
the author’s aim being what it is, the treatment would 
be more helpful were it more critical. 

The perusal of a voliijpe such as this inevitably 
suggests the question, is the result achieved com- 
mensurate with the enoriTV>us labour involved? To 
Ifive an answer in the negative might seem ungracious 
considering the thoroughness of the work and the 
undoubted service rendered by the author; but it is 
difficult to repress a tendency to wish that Dr. Jong- 
mans had not carried self-sacrifice quite so far. To 
this volume, in which the author has unquestionably 
performed a welcome service in arranging and pre- 
senting in a convenient form a mass of scattered 
I information, one may apply Huxley’s words, “It is 
the organisation of knowledge rather than its increase 
that is wanted just now,” though from a scientific 
point of view one cannot help feeling that the elaborate 
treatment of the disjecta mCmbra of Carboniferous 
plants as represented by fragmentary casts and im- 
pressions may endow them with an importance greater 
than they deserve. 

The tables scattered through the book, designed to 
assist the systematist in distinguishing between allied 
species, are a new feature, and should prove useful 
in practice, even though many of the characters on 
which supposed species are founded are altogether 
insufficient if scrutinised in the light of modern 
plants. 

It is impossible in a short notice to do justice to 
the contents of the volume. The book is essentially 
a work of reference, and students of Carboniferous 
plants, whatever may be their views as to such points 
as I have raised, must acknowledge themselves in- 
debted to one who has produced ^.well-ordered store- 
house of data, v^uablc alike to those whose interests 
are chiefly stra^raphical and fo .those whp are 
primarily concerned with the study of fossil plants 
as guides to phytogeny. 

The account of the Equisetales occupies 350 pnges. 
A short description of the ^roup is followed by a con- 
cise description, with figures, of the known Palaeozoic 
species referred to Equisetites and placed in the 
family Equisetaceae. Under the second family, Proto- 
calamariaceac, three species of Asterocalamites arc 
described, and full references and synonyms are given, 
also the geological horizons. The greater part of the 
volume is tak^ii-up with the numerous species of the 
genus* Calamity, their Identification being greatly 
facilitated by clear keys and well-chosen illustrations. 
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Af? the author admits, many of the so-called species 
and even the siibgenera of Calamites are of littte or 
no scientific value; but th,e reader has p)laced before 
him in a convenient and accessible form abundant 
information from a scattered literature, from which he 
can form his own opinion as to the valud of supposed 
specific differences, and is enabled to obtain a com- 
prehensive view of -the genus as a whole and of its 
geographical distribution. A. C. Seward. 

EARLY EGYPTIANS AND ANCIENT 
CIVILISATION. 

The Ancient Egyptians and their Influence upon the 
Tivilisation of Europe, By Prof. G. Elliot Smith, 
F.K.S. (Harper’s Library of Living Thought.) 
Pp.xvi+i88. (London and New York: Harper 
Brothers, Price 25. 6d. net. 

W E think that “The Early Egyptians and their 
Influence on Ancient Civilisation ” would have 
!)een a better title for Dr. Elliot Smith’s little book 
th.'in that which he has actually chosen, “The Ancient 
Egyptians and their Influence upon the Civilisation of 
hairope”; for Dr. Smith deals only with the most 
ancient, the earliest Egyptians, and he traces their 
influefice not only^. upon the civilisation of Europe, 
but also, and in the first place, upon that of northern 
Africa and western Asia.! We m.ay say at once that 
Dr. Sn\ith is less happy in his essay to trace this 
influence than when he is simply analysing the ethnic 
conslituents of the race which exercised it. In deal- 
ing with the complicated qu^estion of possible early 
lilgj’plian influence upon the surrounding peoples, with 
regard to which our information is of the scantiest 
and most nebulous character, he is straying rather 
off his own ground, whereas in dealing with the early 
Egyptians themselves he is not only upon his own 
ground, but upon ground which he himself has made. 
'I'o n\ad him on this subject is indeed to be en- 
lighlrnod, and every historian must read with atten- 
tion the remarkable conclusions to which he has been 
led by his exi)erience in the dissection of mummies 
(gained in the course of his medical work at Cairo) 
in connection with the severely scientific archaeological 
work of Dr. Reisner and his assistants at Nag* ed- 
Deir and in Lower Nubia. 

His discovery that a more northern race infiltrated 
into Egypt, probably from Syria, from the time of 
the earliest dynasties, and gradually modified the 
Egyj)tian “dynastic” type, from the beginning, is 
very illuminating, as. it explains the occurrence in 
^'!gypi, and more especially . in ^northern Egypt, of the 
“ .stumpy,” stout, roundcr-fac^ type .which we see in 
the pqif trait-statues of the pyramid-builders, so 
different from the lank-faced prehistoric Nilote of 
predynastic times. Dr..Jilliot Smith’s arguments are 
based chiefly upon craniological considerations. Those 
who recall Prof. Flinders Petrie’s incisive criticism of 
the argument from craniology in his essay, “Migra- 
tions,” some years ago’, ' may perhaps be a little scep- 
tical of all Dr. Smith’s conclusions, yet it must be 
^aid that his arguments are reasoned, ^a^d his conclu- j 
^'lons consistent with themselves and' Vwkh archaeo- ' 
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logical results. The ancient portraits of -tlift t\yo races 
agree with the skulls. We may/ with him, regard 
the “predynastic” Egyptian as the true Nilotc, akin to 
the desert tribes of Beja and Bisharin, to the Galla 
and Somali, and perhaps to the Arabs, while the new 
“dynastic” type of the north was probably akin to 
the high-nosed, round-headed stock of western Asia, 
which von Luschan calls “Armcnoid,” because the 
Armenians are the best representatives of it. 

The high-nosed Semites of Asia may be a mixture 
, of this stock with the true Arabians of the soj^h, but 
. if the Sumerians of Babylonia arc repreSentSves of 
' the soul hern race, which spread from the Upper Nile 
to the delta of the Euphrates, and even ti^India, as 
Dr. Smith seems to hold, how does he es^ain their 
remarkably high noses? I would suggest that they 
may have been “Armenoids/* not southerners, who 
conquered the original southerners (Semites), to be 
themselves in turn conquered by the Semites who had 
imbibed Sumerian civilisation. There are facts which 
point to the existence of a pre-Sumerian Semitic popu- 
lation in Babylonia. On this view the Semitic speech 
will belong to the southerners, the true Arabians, 
and, if so, the very ancient Semitic elements in the 
Ivgyptian language and culture will belong to the pre- 
dynastic people, not To the northerners. But this 
conclusion conflicts wiiH the fact that the most Semitic 
cults of Egypt, as, for instance, that of Ra, the sun- 
god of Heliopolis, belong to the nprlh; the southern 
cults are the least Semitic, and the predynastic culture 
of the chalcolithic age is by no means “ Semitic ” in 
appearance. 

This is a problem raised by Dr. Elliot Smith’s 
book, and it is one of great interest and imjwrtance. 
Less important seems his view that the impulse to 
megalithic building in northern Africa and western 
Europe was given by the influence of the great stone 
buildings of early Egypt. Here it is difficult to follow 
him, and he seems to exaggerate the extent of the 
early influence of Egypt on the development of the 
surrounding civilisations. One is by no means in- 
clined yet to attribute the whole development of early 
European culture to Egypt ; there are many conflicting 
facts which have to be taken into con^deration. It. 
is by no means certain that Dr. Reisner’s view that 
the early Egyptians were the inventors of copper- 
working is correct. Dr. Smith thinks the fact proved ; 
others may doubt it. We should like to hear the 
views of Prof. Petrie, Dr. Gowland, and Prof. J. L. 
Myres on the point. Dr. Smith is dogm^atic, of course ; 
how is it possible to be otherwise in a little book of 
less than two hundred small pages? Were one to 
give all one’s arguments pro and coti in respect to so- 
nebulous a subject as this, one would write volumes. 
And in a review it is impossible to argue at all 
on the doubtful points. One can only say that tk^se, 
while important, arc by no means niany, for . Dr. 
Smith has told us much that seems incontrovertible, 
and his book is one of the most important recent con- 
tributions to Egyptian archaeology. Again, one can 
only regret its title, which does not explain the book 
properly. 


H. R. Hall. 
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NATURk-SOOKS., 

Round the Y^r with Nature. By W. J. Claxton. 
Pp. xvi4*302. (London: G. Routledge and Sons, 
Ltd.; New York: E. P. Dutton and Co., n.d.) 
Price 7s. 6d. net. 

T O write a satisfactory, introduction to natural 
history for children sterns to be a difllcult lask. 
Afler examining some hundreds of attempts and test- 
ing .them practically, I find that the most successful 
resulta^re obtained by the following type. This has 
three ^^Rarnctcristics : (i) the number of species 

Aes^ribed is practically complete for the British Isles 
— if * -the more Significant foreign species can be in- 
cluded, sSRnuch the better; (2) there are pictures of 
every species described; (3) the descriptions, both 
pictorial and verbal, are of the diagrammatic order; 
jn other words, rigidly scientific. The more nearly 
the pictures approach the geometric style, and the 
languagfeVthe Euclidean — simplified- -the better is the 
result,-^b&th for the child’s intelligence and actually 
for hi$ .interest. He wants neither baby-language nor 
, mawl4§h sentiment, nor teleological nibralising ; he 
wa^ts^Hd fact and plenty of it. ' Those fine photo- 
graffibs irom wild life are rather wasted on him unless 
they apppach diagrammatic completeness. The pic- 
tures he^vgets most out of ai^!||p;hose which resemble 
the' best kind of toy, namely, the lay-figure t}'pe, 
which- can be taken to pieces. His imagination docs 
the rJst. He has \lso an unvoiced demand for some 
admixture of the comparative method and of evolu- 
tionary theory. 

This is no attempt at paradox, but a tested con- 
clusion. The teacher is apt to make two mistakes; 
he either tries to “gel down 10 the child’s level/* 
or assumes that the child has no interest, and that 
this must be created. As for the first, the child has 
no difficulty in understanding biological fact or 
biological theory;, his only handicap is un familiarity 
with the abstract words and abstract ideas used so 
largely by liis elders. It is this alone which consti- 
tutes the difference of level, and It is the teacher’s 
V fault* if he cannot make his demonstrations concrete. 
V As for the ^cond, the child’s interest needs to be 
attracted; it exists of itself, and develops by assimila- 
tion of material, not of other people’s exhortations. 

Mr. Claxton’s book has the merit of giving the 
child a mixed ^Ct ; facts and pictures, zoological, 
botanical, and " mi^ellancous, arc judiciously coni- 
« Some children never get beyond “ hit and 
feathers,” because other roads have not been pointed 
out. The country-Walk method was also Mr, Bar- 
low’^s, and it is a good one. 

But ;ihe author wastes much effort and space. The 
bulk of the volume consists of poetry— an infallible 
nn'ihod 01 damping the child’s interest and of impart- 
. ing error— of antiquated moralisings, and of .attempts 
to stimulate interest — attempts which are nothing but 
the Quotes of exclamation which the child himScIf 
may supply. There is far too much admiration of the 
wonderful wisdom and provision of “Dame Nature.” 
Of ihe sparrow-hawk Mr. Claxlon says: — “I do not 
think anyone Who loves birds can admire this fierce- 
looking creature, and' when 1 have seen one m.n.a ' 
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l^H^r’s bag, I have hot had much sympathy ior her.” 
, he waxes qnthusihstic over wasp-extermination, 
ottep»liunting, coursing, andv jpheasant-shooling, and 
never fails to mention a “luscious” morsel, or some- 
thing that will make “your mouth water.” The 
nightingale does not haunt the tree-tops, nor was 
Daphne “ one of the most fatpous of Greek god- 
desses.” He explains tluit the crocvis-corm is not a 
bulb, but speaks of the gladiolus biilb^ To describe 
the kestrel as “of a greyish colour with a blue tint,” 
and the nightjar’s note as “a jarring sound,” is scarcely 
satisfactory. “There are many kinds of elm in Eng- 
land, but possibly the common elm and the wyrh or 
Scotch elm are the best known ” is somewhat 
mysterious. ♦ 

The majority of the bird and mammal pictures are 
from stuffed specimens. Many of these, ;is the robin, 
rook, and swallow,' are unfortunate. Many of the 
plant pictures suffer from indistinctness. The method 
of Bewick and Sowerby is preferable to this. 

A. E. Crawi.ky. 

FOOD AND DIETETICS. 

Food and the Principles of Dietetics. By Dr. Robert 
Hutchison. Pp. XX-H615. With plates :ind 
diagrams. Third edition, revi^d and enlarged. 
(London: Edw'ard Arnold, 1911.) Price 165. net. 
“^^HACKERAY is said to have remarked that he 
i got some of his best thoughts ‘ when driving 
home from dining out with his skin full of wine.’ 
We need not doubt it, for the statement (*rnbodios a 
physiological truth. It was his skin wliieh was full 
of wine, for alcohol dilates the surface blood-vessels. 

,” Impressed. in such a manner, this minor measure 
of physiological truth is seen on its way towards pene- 
tration of the reader’s interest and retention in his 
memory. If any advocate of temperance doubts the. 
sense of judgment which appears to admit the major 
portion of Thackeray’s statement as equally a physio- 
logical truth, he will probably change his mind on 
reading the excellently balanced articles in this volume 
dealing with this and similar controversial subjects. 
He will in any case admit the value of the .admir- 
able style in which the author’s opinions are clearly 
conveyed, leaving not onC; of tftfrt^many “pros” and 
“cons ” swathed in any mist of Vjl^fbal confusion. 

Nor is this quotation quite a 'fair sample of the 
many skilful efforts by which Dr. Hutchison has 
secured attention. The effort is more frequently less 
obvious and the measure of; truth 'even greater. One 
might instance cases .wliere lvl 9 ^ tra,p is baited with 
appeals to the special associated 

with his subject. Thus a tabulated comparison of the 
chemical constituents of different cheeses and a careful 
consideration of their economical yaluc follows quite 
naturally the interest awakened .by this palatable 
prophecy : — 

“ We may look forward then, perhaps/ to tasting 
cheeses hitherto unknown, and to combinations of 
flavour as yet unsuspected. We may combine the 
virtues of Stilton with Gorgonzola, or tliose of Gruy^re 
with Roquefort, for the artist of the palate will have 
in his hands the precise instruments of science.” 

If this book was deprived of these speci.al qualities, 
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a collection of scientinjcHhTormation WipIL^anged in 
rightful sequence, ai^^as a whole of direct im- 
portance to mankin^^^f so mwch imporjtance, indeed, 
that in some degreisf jit should be at the command of 
the caterer and thq, cook, as well as of the physician. 
'I'hc present edition ' has been specially improved in 
ihose parts ot more immediate importance to the 
medical practitioner, and this is natural because of 
the occupation of the author^ but is also probably a 
consequ^^nce of the special market which the book has 
found. It will, however, be well when such a book 
reaches the wider market for which it is intended, 
as will no doubt happen when present efforts to provide 
an adequate training in “ domestic science ** have gained 
a deeper and wider '^success. When that time arrives 
“ hygiene *’ will have permanently lifted its head above 
drain-pipes and fevers, and passed even the limits 
of interest in rickets and in defective vision. 

Developing sche;h^ of public health lead^us to 
anticipate a time, when the committal to merwbry of 
the symptoms of incipient disease will no longer form 
part of the responsibdity of the general public. So 
much at least we might infer from the manner in 
which the medical Supervision of schools and work- 
shops, and even of homes, is passing into the hands 
of inspectors and nurses under the control of medical 
•iTicers of health. ’"Responsibility for the possession 
■ som('. of tlie knowledge contained in this book will, 
however, nevta* pass away from the individual house- 
holder, certainly n^ver until the “State” is actually 
the householder and the “State doctor” the mother 
of every family in the kingdom. 

In certain unimportant particulars patient scrutiny 
reveals the fact that faults might occasionally be found 
in this book, but cut bono? The book is sound and 
comprehensive, the aiithor extremely able and enter- 
taining, the present edition an improvement on its 
forerunners, and the Subject of vital interest to the 
community. Space Should bq found for it in the 
library of every educated family as necessarily j|| In 
that of every practitioner of medicine. To the ratter 
it is now no longer needful to plead for its welcome. 

J. S. Macdonald. 


THE CONSTANTS OF NATURE. 

(1) Tables of Physical and Chemical Constants, and 

Some Mathematical Functions. By Dr. G. W. C. 
Kaye and ^Prof, T. ..H. Laby. Pp. vii+153. 
(London: LDhgipans^^ pr^n and Co., 1911.) Price 
4A'- Od. net. ‘ 

(2) Smithsonian Miscellaneous Collections. Vol. 58, 
I, Smithsonian Physical Tables. Prepared by 
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F. K. Fowle. Fifth '^revised edition. Pp. xxxiv + 
3 ^ 8 . (Washington •. I^mithsonian Institution, 1910.) 
'^HESE two volumes of newly compiled tables of 
^ physical and cheihical constants cover very much 
Hie same ground, though differing greatly in many 


and 


Institution, , smaller^ 

Prof. Laby arV the first is^e if ah entire!^ Mejy work 
by private ; jn^yidualsvi’ ; ' ^ yV 

In the prefaces to the larger book, by Dr.' Wol- 
cott and Mr. Fowle, it is stated that the earlier tables 
of Prof. Thomas Gray have been almost erttirely re- 
written for this fifth edition. Both books claim to be 
practical and thoroughly up'To date; a comparison of 
them is therefore legitimate and instructive. 

(i) Messrs. Kaye and Laby’s book of 153 .^ge$' is 
pleasingly got up and very well printed, an enormous 
amount of m.aterial having been carefully dovetailed 
into a limited space. Heavy type and separation linos v 
are freely used to bring the important features into 
prominence, thus assisting the eye in finding what is 
wanted. The work consists of nine sections, entitled 
— general physics, astronomy, heat, sound, light, elec- 
tricity, magnetism, radio-activity and gaseous ionisa- 
tion, chemistry and mathematical tables, together , 
with a good index. One of the most important 
features, ^which distinguishes the book from previous 
compilations, is fitccen-page section on con- 
stants of radio-activity, a field of work ^hich has 
grown enormously during the past ten years, And has 
hitherto been entirely neglected by compilers of tables. 
This section bears Se marks of expert " treatment. 
In the case of most of the important constants the 
names of the authorities are given throughout the 
book, with dates and references to original papers. 
The introductory paragraphs to the tables are many 
of them especially good, and great discrimination 
seems to have been shown in the selection of the |)est 
determinations for the tables instead of loading theni 
up with matter which only deserves a place in a ^ 
detailed historical tdsutnd, and has long ,jAvic^ .for 
practical purposes been relegated to the ^drap-hehp. 
The values of the constants given are, so far, ays* wej^ 
have seen, thoroughly up to date. Thus in tli|^’|^tai]Bles 
of melting points of the elements onjj^ tW^i?§^.ihe 
determinations for which the year is given dajr^lrbm 
earlier than 1900, while sixty-five fall^ wi|t^|jrt^rthe 
present century. 

Wc have submitted the book to A close 

examination, and found in it extremely few mi^t^es. ^ 
Among these may be mentioned a conspicuous 6;^ on • 
p. 47, where, in the thermoelectric tables relating, to 
10 per cent, platinum-rhodium andl platinum-iridium . 
couples, the values of the E.M.F. shown should . all 
be multiplied by 10. On p. 64 tSe (;^lorifio value of 
illuminating gas is given 1000 tim^^ too small,, and 
in the section on electrochemical .equlyak^ts- dmip. 123 . . 
the figures for copper and hydrogen require coj^ctioh 
to 0*0003295 and 0*00001045 respectively. 

The compilation of a bdok; bf^thls kjiwfcs.muSt l^ve . 
involved immense labour j and dueDl^h) .. 

to authop and publishers for the^^lsuli^ Accompl^ /•; 
We have no hesitation in most cordially 
the work to physicist^, chemists, : arid engineers' as 
far the 


small book of -its' kind, and likely, 
I'cspects. The larger volume of 318 pages is a revised, prove exceedingly useful. ' ' Jh . vieiv'v'of its kycVy.j 
’■clition of the famous SmitbsOpian tables, bearing on* . moderate price teachers of experimental "science. ,wodld, 
ihe title-page the name of ;Mr#- ^ of the \we think, be well advised in prescribing tfiis' volume 

Astrophysical ObservatoryAas^it^''’.,(bbi^^ It is, /df Cfpn slants as a necessary;,stext-book for those attepd- 

issuod as an official publicatii^,, 1 lincf' ■ * 

2206, VOL 


NO. 


SmJthirnir^ri^t ipg tbeir^,Lcbp^^^ 
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(2) Turning to the Smithsonian volume, and 

f laving in advance set up a high standard of expecta- 
tion, we must confess to a feeling of some disappoint- 
ment on a critical examinatiop. Comparing the pre- 
sent edition with that of 1896, the work of revision 
does not seem to have been as drastic as might have 
been expected, and .some of the changes appear to the 
writer to be doubtful improvements. For examph', 
most of the conveniently arranged tables of conversion 
factors occupying the first twenty-seven pages have 
disappeared.^ While not wishing to criticise unfairly 
so famous and eminently Useful a work as these tables 
have been, w’e notice throughout a good deal of care- 
lessness in detail, which might easily have been 
obviated by more critical proof reading. One of the 
most serious general blemishes is a pronounced tend- 
ency continually to misspell proper names, and an 
•extraordinary lack of system seems to have crept in 
regarding the way of indicating joint author.ship of a 
paper. In about half the instances noticed, the names 
of the two authors have been hyphened together with, 
at times,, curious results. “ Roberts-Austen ” we 
know, but who is Mr. “ Baly-Ramsay ” or Mr. 

Thorpe- Rogers ”? With “Thomson-Houston ” every- 
one is acquainted, but we confess to learning with 
considerable astonishment that specific heat deter- 
minations were made by Mr. “ Barnes-Regnault.” 
On the other hand, Ayrton and Perry, Heyoock and 
Neville, Perot and Fabry remain “dissociated.” 

There is a considerable lack of critical faculty in 
the choice and mode of presentation of some of the 
data. From a comparison of the gravity tables in 
Kaye and Labv with this volume the meaning of this 
criticism will at once be evident. 

In the chemical sections of the work the nomen- 
clature is often lacking in system. Thus we find on 
p. 232 “Nitrogen fefroxide NO.,,” and on p. 212 
“nitric /peroxide NoO.,.” The hydrocarbon C^H,. is 
spoken of as “benzene,” “benzol,” and “benzole,” 
and is also probably intended in at least one instance 
when .spelt “.benzine.” This last name is used, in 
this country at all events, for a quite different body, 
which is a mixture of saturated parafllns of low 
boi|ing point, variously called benzoline, petroleum- 
ether, and petrol.® 

A chemist travelling with his impedimenta, say on 
the South-Eastern Railway, will be able to ascertain 
from the table on p. 85 that if he took with him a 
cubic foot of caesium, he would have to pay excess 
higgage, that quantity being stated to weigh 117 lb. 
The only mention of radium or radio-activity or of the 
rarer gases of the atmosphere except argon is in the table 
of atomic weights, and ionisation is only treated in 
the chemist’s and not the physicist’s sense of (he 
term. 

The table of melting points of inorganic (impounds 
is misleading in that from it one would imagine that 
many of the.«e substances melted over a range denoted 
by the limits “max.” and “min.” rathit than at a 

* If# Uhle 3r of the oM edition, “Conversion of cjurintities of hea»," many 
of the lJgure*fsivenVere wrong by io» 5 ; thus, i RT.U. = 2S2crin..c.'ilories— 
not 0*00025 as staled. 

-ynonymou,, but «« applied to 
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point, and the column headed “average” value on 
p. 211 becoqjtes the “ probable ” value over the leaf. 

in table 226 it is twice stated that “ i joule =i watt 
per sec.,” and in the appendix some curiously un- 
familiar units are mentioned. Few people will be able 
to define a “metret” or a “barad.” 

The value of the Wien constartt to give a platinum 
melting point of approximately 1750® C. is not 14,000, 
but more nearly 14,500, and the table for reduction of 
platinum thermometer rydings mentioned in the tide 
on p. 235 seems to have dropped out. 

After mentioning these defects it should, however, 
be stated that the book has rhany good points, the 
mathematical tables comprised in it being in par- 
ticular a very useful selection. 

A considerable list of nilhor misprints and in- 
accuracies, too long for insertion here, has boon pre- 
pared, and is being forwarded to the author. 

J. A. TTakkkk. 

PK.itTICAL AND TIIKORETICAL PHYSICS. 

(1) Noles on Practical Physics. By Dr. A. II. Fison. 
Pp. viii+T44. (London; Edward Arnold, i()it.) 
Price 3i». Gd. 

(2) CoUefle Physics. By Prof. J. O. Reed and Prof. 
Karl E. Guthe. Pp. xxviii+622. (New York ; 
The Macmillan Co.; London: Macmillan and ('o., 
Ltd., iqii.) Price 12s. net. 

(i)'^HIS little book treats of such an elementary 
A course of practical physics as is usually pre- 
scribed for medical students in thoir preliminary scien- 
tific training. As its title suggests, no attempt is 
made to give an account of the theory of each experi- 
ment or even a complete description of how to condiiel. 
it, but there is enough to save a demonstrator mueli 
wearisome repetition, and allow him to devote him- 
self more to a discussion of each experiment, and to 
removing li’e difficulties of individuals. There is no 
“spoon-feeding,” but, on the contrary, attentior is 
directed to the piindples involved and to possible 
diffijluliies and errors in a way calculated to <mcoiirag« 
thought on the part of the student. The book should 
prove decidedly useful, and, if properly used by 
teacher and class, should increase the educational 
value of such a course of practical physics. 

For each experiment an important indication is 
given of its general character as regards accuracy, 
and the author insists on the importance of consider- 
ing the degree of accuracy attainable and of seeking 
that, and paying attention: 'to, no mot% than that, in 
the various observations ..;apd-:;m^|LSurements to U' 
I made. ' 

Some improvement In details is desjrablei "l b'' 
treatment of mirrdrs should be independent, and not 
derived from or made analogous to that of lensi s. 
If necessary, space for this could be obtained with 
advantage by omitting such an experiment as the 
determination of the earth’s horizontal component of 
force, which could only, be treated very partially. 
There is an occasional pandering to students’ weak- 
nesses, as in permitting the use of a chosen length 
for a simple pendulum in order to save arithmetic, 
or as in taking 100 c.c. of water in a calorimeter and 
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rcinovinj2r tho thermometer, from the calontnetcr during 
the introduction of a hot bSdy, though' the calorimclor 
is weighed lo o*i gram. The use of a thermometer 
as a stirrer is scarcely to be commended, except it 
from the manufacturer's point of view. 

(2) This is a well-arranged and concise presentation 
of I he facts of physical science and of the accepted 
princijdes underlying them. It deals first with 
mechanics, hydrostatics, molecular phenomena, and 
sound ; then with heat, magne^m, current electricity, 
and eleelrostatics ; it gives ad(Hbcount of radio-activity 
.'ind the electron theory ; and finally treats of light 
and radiation in general. In each of these branches 
thm* are few subjects or experimental methods lo 
which some reference is not made, and it is surpris- 
ing to find so much inforrnation in a book of the size. 
It would not be fair to describe it as a mere compila- 
lion of facts, as it gives accounts of current theories 
and usu.ally the “ re.ason why** for any statement. 

^ But these are necessarily so concise and brief that 
Ix giniiers, and many who could scarcely be termed 
l.cgiiiners, though they might learn the facts, would 
searec'lv appreciate the reasoning or form an adequate 
conception of the theories and the relation of facts 
(o thrm. Anyone with considerable previous know- 
ledge of lli(* subject jvho is looking for an account 
of the firc'sent state of physical science wdll find it 
here gi\en in a sound, clear way; and the book should 
be of value to honour students, if read as an intro- 
duction to tliose in which theories are more fully 
d(*nll with. The authors frequently point out the 
n« c(‘ssity for this, but the difficulties connected with 
theories or their incompleteness are not sufficiently 
presented. 1'here is so much apparent plain-sailing 
that if is to be feared that too many will think that 
the f)()ok contains enough for them. However, the 
authors^ warnings may,i*and lecturers should be able 
to, prevent students making this mistake. 

The book is intended to be read along with the 
“Manual of Physical Measurements,” by the same 
authors, to which students are referred for details 
regarding experiments. ” 

Numerous references to original papers are given. 

OUR BOOK SHELF. 

Elcmeuis of Agriculture: a Text-book prepared under 
the Authority of the Royal Agricultural Society of 
England, by the late Dr. W. Fream. Eighth edition, 
Edited by Prof. J. R. Ainsworth-Davis. Pp. xiv-f 
092- (London: John Murray, 191 1.) Price 55. net. 
While British agriculture is; by. common consent, 
at least as highly developed as any system that can 
00 found in any bther country, ' it has by no means 
a copioius modern literature.' .. Among the compara- 
tively small number of text-bookd on the subject one 
by Dr. Fream has for many years stood pre-eminent, 
‘Old has, indeed, become a traditional part of our 
agricultural education. The book might have defects, 
and it was undeniably out of date in many places, 
but it had served for generations of students, and 
luust therefore have merit. And further, as time 
went on, no competitors arose, so that it has remained 
'u possession of the field. 

J o revise even a small agricultural , text-book is 
u^t a task to be lightly undertalcefi. The professor 
or agriculture is very unreasonably expected to be an 
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authority on botany, chemistry, geoloi^, physiology, 
and “ other science^' underlying the production of crops 
and live stock and the cultivation of the soil.** But 
to so experienced an editor as Principal Ainsworth- 
Davis th(\se difficulties are not serious, and the revi- 
sion of the separate chapters appears, so far as one 
man can judge, to have been satisfactorily accom- 
plished. It would have added to the interest of the 
book, and enabled the discriminating teacher to 
evaluate the different sections, if an indication could 
liave been given showing who was the reviser in each 
case. 

It is, however, a vefy difficult matter lo fiieco new 
material into old and make the whole into a coherent 
story. Thus in the chapter T)n “Soil” p. 15 tells the 
old tale and p. 17 the new. “Clay,” on p. 15, is used 
in the rather indefinite sense in which Schiibler used 
it in 183S, which meaning it retained until Warington 
in 1900 introduced the newer and more definite concep- 
tion from America. “ Clay ** on p. 17 is something 
altogether different; the word is hero used in the 
modern sense of material the particles of which arc 
below a certain arbitrary size; hence the numbers 
on p. 15 are wholly inconsistent with the use of the 
word on p. 17. A sandy loam, for instance, does not 
contain more than about 10 per cent, of what is 
now called clay, although on the old view it might 
contain 40 per cent. Probably no soil contains more 
than 45 per cent, of clay in the modern sense, and 
yet in the old days (and on p. 15) certain soils were 
said to contain 95 per cent.. Difficulties of this kind, 
however, are almost inevitable with words that have 
changed their meaning, or, still worse, as in the 
present case, taken on an additional meaning. 

A remarkable feature of the book is its cheapness. 
Th€i book runs to 700 pages, is well illustrated, printed 
on good pa|)cr, and nicely bound, and yet only costs 
I 5.V. It is therefore wdthin the reach of the agricultural 
I student (who is not naturally a book buyer), and 
may reasonably look for a long lease of life. Principal 
Davis has certainly made it once more the best 
British text-book on agriculture. E. J. R. 

Annual Repdft of Recent Advances in Pharmaceutical . 

Chemistry and Therapeutics. Vol. xxiv., pp. 419. 

(Darmstadt and London : K. Merck, 1911-) Price 

js. 6d. 

This work is a very complete summary of researches 
carried out during the year 1910 in therapeutics, .and, 
to a less degree, in the chemistry of drugs. Full and 
interesting accounts of the cacodylates and of kephir 
from their introduction into therapeutics occupy a 
considerable part of the volume. From the references 
to arsacctin and atoxyl the latter appears to have 
certain advantages over the former, especially in cases 
of trypanosomiasis. Messcrschmidt’s benzidine test 
for blood is discussed in detail, and seems to have 
value as a negative rather than as a positive test. 
Light is thrown upon the mode of action of chrys- 
arobin in skin diseases by Unna and Goldsetz’s 
observation of its oxidation on the skin to oxychrys- 
arobin ^nd chrysaloxin. The introduction into the 
GermaPpharmacopocia of the formaldehyde sulphuric ^ 
acid test for chloroform is commended, although’^! 
admittedly the nature of the impurities excluded by 
it are not known. In view of the fatal effects that 
arc from time to time reported of the use of chloro- 
form as an anaesthetic, it is essential that stringent 
tests to ensure its purity should be adopted. The 
report should prove especially valuably ' to medical 
practitioners and to pharmacists, as it contaips in 
readily available form abstracts from journals,, many 
not easily accessible, relating to the constitiifidn and 
action more particularly of modern synthetic remedies. 

Henry O. Greenish. 
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Tetiny^H i»V»c»d5.v by Hallam Lord 

Tennyson;. -Pp. xiii + Sdj. sr^London : Macmillan 
and Co. /Ltd., 1911.) Price los. net. 

This interesting: collection of articles and remini- 
scences, nearly all by the personal friends of the late 
Lord Tennyson, and brought together by his son, will 
be a valuable addition to the Tennyson literature. 

The book may be looked upon as a supplementary 
volume to the Memoirs, which appeared about four 
years after his death, for it gives a still further 
insight into the life, friendships, and opinions of the 
great poet. . t • 

A , description is given of ihe e.arly days in Lin- 
colnshire and of the S#icrsby friends; also of his 
two brothers, Frederick and Charles, who were 
nearest him in age, and with whom he was most 
closely associated in school and college days. ^ 

Other articles give his intercourse with Lushington, 
Fitzgerald, Carlyle, Thackeray-, Clough, and many 
others. ^ 

Tennyson’s attitude towards science is shown in 
articles by Sir Norman Lockyer and Sir Oliver Lodge. 
The forpier points out “his unceasing interest in the 
cause.s of tilings, and in the working out of nature’s 
laws,’^'and compares him with Dante in this respect, 
more especially in the way he kept abreast of his 
time. 

To the articles, some of which arc reprints, are 
added several of the poems written by Tennyson to 
his Cambridge friends and to those of later years. 
The collecting into one volume of these many writ- 
ings of interest cannot fail to give pleasure to all his 
admirers. . 

LETTERS TO TIJE EDITOR, 

[The Editor docs not hold' himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to retufn, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part 0/ Nature. 
No notice is taken of anonymous communications,] 

Microscope Stands. 

The discussion on microscope stands wilPao little good 
if it is directed tow.ards the production of a universal type 
of instrument. As a maker of microscopes, I come into 
..cld$e .contact with many branches of work the requirements 
"of ' vvhich are totally different. To make but one form 
wojUld be a fatal mistake. The mr*tallurgist cannot use the 
instrument w’hich is best suited for the bacteriologist, 
neither, will the Rosenhain metallurgical microscope suit 
the biologist. The Dick petrological microscope is quite 
unsuitable for the entomologist, and the binocular instru- 
ment, which demands long tubes and a great range of 
focus for the use of the lowest powers, wdll not satisfy 
the chemist. For tlie use of botanists, zoologists, and 
bacteriologists there is a certain similarity of requirements, 
but even here it would be unNvisc to endeavour to make all 
microscopes on one model. The work of the student in 
the botanical laboratory is totally different from that of 
the research worker who is making photomicrographs with 
the highest powvr immersion lenses. 

The development of the microscope in the future will 
probably be in the direction of produciiig specinli||d types 
for specific work. 'I'hus discussion on inicroSopes in 
jj||eneral rather than of definite types is difficult, and is 
'Uable to become discursive. Tt can also only be mislead- 
ing to Set up a false comparison hetW'een English and Con- 
tinentaj types. No such types exist at the present time. 

English microscopes are made which are almost fac- 
similes of instruments of Continental manufacture, and 
although Continental makers were slow to realise the 
advantages of . the more perfect adjustments provided from 
the earliest days in English microscopes, they have com- 
menct'd to do ^so. The so-called Continental mechanical 
stt.go \vas invented by John Mayall, and placed on the 
market bv ^at least thn-A British firms before it was applied 
■ tef foreign mieroscopes, and therefore th6 tierms^Eili^h 
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and CWflnent^all^ desscribing types of 

institaments. A fdw apply to all micro- 

sco]^s itiay be aiscu$6(H but the more definite 

poiilt^must be considered Jti.'^fenection with the branch 
of wx)% for which the iftstruiitewtQs required. 

The comparison of rigid a 3 fi*k|^nst spring fittings for 
the adjustments applies to all cla&^ ut tlu insUument, 
and a full discussion of this point dan, in ni\ opinion, only 
lead to one conclusion. The microscope must, above nil 
things, have adjustments which ar^ and fiee from 

spring or tremor. They must be absolujidy linu, and \et 
must irspond to the slightest movement without eitln i 
backleash or sag. Ihe aHUStments consist ol m< tal slides 
w'orked b> a sciew, cith^jHlrect or by nu an s ot a levi r or 
ram, or b> a rack and pinion. For the fine adjustment 
the sliding portion must ^ k<^t up to its woik h\ a spring 
to pnvent backleaSh. The stWes or fitting'., ol a micro- 
scopi* must be the very finest that skill can ii*.ite, ttnd 
to secure this they must fit throughout then enliie length 
Ol the greater portion, and not at a lew small points ; 
being SCI aped or ground, so that the whole of tin suifairv. 
bed togethci ; thus only can a perfectly iigid slid* Im 
fiom swerve, backleash, and tremor betobiaund Tl this 
is done, the wcat that takes place dtiiing main \riis’ 
constant use w^ll be quite inappieciablc, as ihr,. is 10 lond 
on such httings. The piovis'm of spring pitirs to tike up 
w»ar is not only unneiess.ir} , but injurious, lx i lUsi oin e 
such spiing pieces come into play, the fittings will luim- 
foith depend on the friction at a frw points msf. id of \ 
largo surface. 

Such fittings are not stiff, and become loo.se bernus 
they bear at a few points only, and are held up hv ews 
which are liable to shake loose. 'It may bf argued tlinr 
if the slides were fitted accurately and the* spring piinv's 
Were inoperative, only being there for use in rase of wear, 
an advantage would be gained. That is nor done in 
practice, for if the screws holding the spring pie ces of a 

slide so made arc released, it will be founrl to be (luiU' 

loose. ^ Moreover, it requires a skilled w’orkman to >rt up 
the slide of a slow motion fitted with such spring pieces 

to obtain a perfect motion free frorn baeklrash or sag, 

and it is much better that he should refit the original well- 
fitted slides. Spring fittings are mechanically wrong for 
this purpose. Who W'ould think of having an ndju.stahle 
spring fitting for a theodolite centre? 'I'lio qualily of the 
adjustments, more especially ,^e fine adjiistmont, ha 
scarcely been alluded to, but fps is the most important 
adjustment of the instrument. ’ I am, of opinion that the 
original form of a micrometer screw and a lever h.ns never 
been equa^pl by the more el.'iborato cams recently intro- 
duced. The smaller the number of parts that go to make 
the mechanisnl, the fewer the poirtts of contact or bear- 
ings to give that slight sag at the reversal of the moliiMi 
which makes it so difficult to obtain tht^ best focus witli 
high powers. 

.As tQijjphe form of a microscope, its stability does not 
depend upon whether the base Is of the tripod or so-call<‘d 
horseshoe pattern. It is universally admitted that it should 
stand on three points, and the.'te.st of stability that should 
he applied is, at what angle! will it upset, and wdiat force 
is required to make it do so. 

Some tripods are more unsteady than some, of th(i hor'^c- 
shoe-pattern stands, and •oic^versA. It is merely a ques- 
tion of the position of the thrl^, points on W'hicli the instru- 
ment stands compared 'with*''' its w. centre of gravity and 
weight. As probably nine-tenth# . of jhc small comp.^ct 
microscopes sold 'are of horseshoe, and pillar pattern, it 
may be concluded that an overwhelming opinion exists in 
favour of this type .for ordinary botanical and ''medical 
work. This is probaiUy because the substage is rendered 
more accessible, and the stability produced by a heavv 
base is preferred in a compact instrument to that obtainod 
by a lignter stand with a greater spread to the feet, which 
also occupies a larger space. The large tripod base a.s 
supplied on some of the best .resagreh microscopes is prob- 
ably the most perfect stand for stability, but the lateral 
legs are more or less in the Way of the manipulation of 
substage apparatus. , The Resign of the mechanical stage 
is an illustration of the ' necessity of specialised stands for 
different classes of ..work.' If the mechanical stage is in- 
corporated in the. instrument its travel is greatly limiteci, 
as it fouls the condenser or the large illuminating 
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.apparatus rrcjuired for dark-|^oui>d> illumination: No one 
who w'orks with serial sli^ef/..br large blood films caix piit 
up with the small amount of motion which ^ suffices for 
examining a niinulaiv (h%p pf fluid. The exgmin^^n of 
largo culture plates is also difficult if the mechanidFistage 
is not removable. Mr. Barnard has pointed but that the 
adjustable object-glass holders cannot, and are not in- 
tended to, repl.ace the centring adjustment of the sub- 
stage condenser. . Such a suggestion surely originated 
from one who had never tried to centre his light in this 
manned 'I'he centring of the substage condenser is con- 
siilrrcd by many at the , present lime to be an unnecessary 
refinement, and for those whi^are content to use such 
a badly corrected appliance as so-called Abbe condenser 
it may bo so. It is to be hoped that the proper use of 
a wcli-corrfcted achromatic condenser will be more widely 
appreciated in the near future, and we shall hear less 
crrt^ilsm of the so-called dilletanti to whose labours the 
perft efion of the instrument is largely due. 

Among^st the minor ppipts that have been raised, I 
notf'd with interest the suggestion that the mirror should 
be fixed in the optic axis. No doubt the mirror is seldom, 
if rvii-, used out of the axis, but it should not be over- 
looked that to be able to swing it entirely to one side for 
(hanging the apparatus in the substage oi^or taking the 
illumination direct JTrom the source of lijit is a great 
coiivt-nienco. It is^irathcr surprising to see such stress 
laid upon a large body-tube as preventing internal reflec- 
tions. T know of no optical instrument in which a large 
tube is supplif'd for this purpose, for the very good reason 
that the rr-flfTlions are' much more efficiently stopped by a 
serie.s of diaphragms ' In. the tube. There is no virtife in a 
large l)od\-tubt* when/ it has within it a small draw-tube 
oxh’nding almost its whole length. The object of the large 
liib(? is lo (.‘nable low-power photographic lenses to be. 
placed in it when wide-aYiglcd views of barge olj^.cts are 
iTC)uii*d, the draw-tube at one end and the noJepiecc at 
tlir Ollier being removed for the purpose. 

As .an English manufacturer I am not prepared to 
disi'u^s th*‘ opinion that is said to exist in some quarters 
thru Coniinrntal instruments arc more suitable to scien- 
lilir needs than those made in our own country. I would 
merely ask that if any hold this opinion they will patriotic- 
ally assist the industry by letting the British ipaker have 
an exact stiecifiention of their requirements, and T believe 
they will find us at least as adaptable as any in meeting 
tlvir wani.s. Conrad Beck. 

oS Cornhill, London, E.C. 

■' ■ 


I ii.wE read with much .interest the lett^ttfrom Mr. 
Barnard on the above subject, which appeared in Nature 
of .[jinuary 2.^. Being tho' writer.^ of the third section of the 
aniclr which appear^ in Natujie of December 21, I 
sh(.)uld like to reply to s.cveral pqints raised by Mr. Barnard 
contradicting .some of my statements. * ^ 

In the first place, it must be mentioned that Mr.' Barnard 
takes certain statements as inferring far more than they 
arc meant to, or do, imply. — There is nothing in my st.ate- 
miaus to imply “ that the present-day English microscope 
IS a degenerate form of what was originally a complicated 
and massive piece of mechanism.” I stated it was a 

form of its predecessors — n virtue indeed, there- 
fore an advantage over the old English type. 

I ^till maintain that^thQ CohtineiitaJ, instrument, having 
( vulvod from an .ex'c^dingly simply design, is a more 
mgliJy satisfactory yrtstrumehli,' ' " ft' Is , ^ that Con- 

tinental makers ha^^' copied maay: idea^. from the English, 
but it 1^. equally obvious that- the .English makers have 
t-opied the Continental in many resj&'ects. If we compare 
ilm cuiTont catalogues of the principal makers in all 
coiintrios where microscopes are constructed, it would be 
(•xrjvdingly difficult to oieflne nationality in. regard to 
^u'sigii. Perhaps the lea'd^ said respcfcting the country of 
f'l igin the Ie.<;s likely onc^ijs. 'to offend possible feelings of 
patriotism. The subject befotfe -ns, Hpw^r, is the ques- 
tion as to whether the Enj^j^^of the' Wntinental micro- 
>'Copcs are tin? superior, ,and;^'tn the artlpfe referred to I 
lavc (loalt with the instruments as they are generally 
iHiiUuced at the present dsiy. • . ' 

As regards the base, it is generally adjjiriitted that the 
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.horseshodittorm^ is . tnorc convenient ^or tha. .average • worker 
than .is (he twainly on account” of . his having to 

employ the instrvti^;nt more frequently in we vertical posi- 
tion ; therefore a v well-designed horseshoe, or modified horse- 
shoe, as is generally found in the leading Continental 
Stands, serves the purpose equally as well as the; tripod. 
Only when the instrument is placed in the horizontal posi- 
tion docs the tripod prove superior as regards rigidity. 

The microscope is very rarely used horizontally, except- 
ng in photomicrography, a work which does not concern 
the aver.age microscopisf ; consequently, the greater rigidity 
in the tripod base is of no practical advantagr?. In other 
words, it is similar to making a 40-foot ladd(T to reach a 
height of 20 feet. Even when the microscope is considered 
for photomicrography, there is no practical advantage in 
the tripod over th^ horseshoe. (In the term hors(?shoe, I 
wish it to be understood that the models which Mr. Barnard 
mentions as having no rigidity or firmness in any position 
are excluded from the argument.) If the tripod base is 
not screwed or clamped to the photomicrographic 
apparatus, or held in position by other means, it cannot 
possibly remain in proper alignment for any length of 
time. Having occasion 10 use bothjjjj^e horseshon and the 
tripod base in photomicrography, I*il to find any differ- 
ence in respect to rigidity when the stand is securely fixed 
in position. When vibration was purposely set up I failed 
to observe it Ic.ss in evidenci^ in the microscope with the 
tripod base. 

In the case of the tripod, I have it .seen rely ..fixed in 
s position by three carefully fitted recesses in the base^plate 
I of the photomicrographic apparatus, and when the';, micro- 
scope is removed for visual work it can be- easily, and 
quickly returned to position for a photographic r^rd to 
be made. On the other hand, the horseshoe 'base is 
I securely clamped down on the base-plate, and thereby the 
two pieces of metal form, as it were, a solid mass. Pro- 
vision is also made for quickly and accurately replacing the 
horseshoe upon the photomicrographic apparntuav“ 

If the instrument built upon a horseshoe base>. con- 
structed of light or springy material, I could utii^rsfand 
Mr. Barnard’s contention th|^t “ the instrumenf< 5 s under 
considerable strain and tension.” 

*>In regard to the substage and the question of centring 
condenser versus centring objectives, Mr. Barnard’s re- 
-marks amount to an admission as to the imperfect con- 
^struction *of the instruments he has employed^. Such 
remarks would cause a careless or otherwise incapable 
mechanician to heave a sigh of relief in the expicc^tipn of 
the inferior workmanship that would evidently be i^bpted. 
The statement refuted by Mr. B«arnaj||||[.. Is . that^.greater 
accuracy is obtained, esp(>cially in phoromicrograpny, by 
having centring screws controlling the objectives jnstead pf 
the substage condenser. . a. 

I cannot look upon the siibstage; condenser of a, niifcro ^ 
scope as being ” an independent optical system carried on’- 
a separate part of the instrument .and cxttemelyj^ difficult 
to ensure accurate alignment,” but rathei* that it forms 
part of the system. In the best Continental Instruments 
the dove-tail groove carrying the substage^ is formed^ out 
of the solid metal which constitutes the limb ; that is to 
say, the limb of the microscope supporting the body-tube, 
coarse and fine adjustments, is carried down below^ the 
st.age, and also supports the stage and substage^ fittingst,*-- 
therefore, is made out of a solid piece of l^irass giving the 
utmost strength and rigidity. When it is possible for the 
mechanician to provide accurate alignment in tbe bodv- 
tube for the highest power objectives, surely, then, it 
less difficult to provide substage mechanUin to^.carfy .w 
^condenser, ” sKren of the finest constfufctibni. which does. 
Jnot focus within such narrow limits.*^ C6ntinent,il micro- 
scopes arc provided with substage mechanism in accurate ' 
alignment, and maintain alignment equally, as well as tiie 
mechanism carrying the body-tube.. '.Considenng .that con- 
densers do not focus within such narrow lltfim^,as direc- 
tives, it is a less difficult task to adapt, a series con- 
densers to the optic axis. Consequently; the suWiitago 
condenser and the eyepi(?ce become two -^td. pOintiv 1^ 
the optic axis of the microscope. * As the teadih^^rtiflkers 
..provide objectives so well centred that the differj^fces arc 
fibut slight, the adjustments in the objective sliders effect 
Kali that jS'ifiecessary to -obtain the most accurate centratidm 
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and with a considerable savirig of tikne and trouble. Once 
the position" of the substage condens'er is altered the whole 
system of .illuminnHon from the substage condenser to the 
source of light is displaced, which must again be adjusted, 
HO that we have to elTcct centring at various points on the 
optical bench. This is entirely avoided by having the 
substage condenser supported in a fixed sleeve, and the 
i>'ntring screws attached to the objectives or the nose- 
piece. if 

.As regards the draw-tube, the point is that the use of 
the mechanical <Iraw-tube is advocated more in England 
ihan are the^ correction collars, but vice vorsd on the 
t'ontinent. When one is using an obj<.*clive without correc- 
rion collar, which is extremely sensitive to differences in 
thickness of cover glasses, it is not at all necessary to 
i‘«‘sort to a mechanical draw-tube if one’s instrument is 
fitted with a carefully made simple draw-tube as is gener- 
ally provided in the best Continental stands. 

It may be mentioned, however, that still better results 
would be obtained by resorting to the use of a cover- 
^dass gauge, an instrument which is very valuable and 
inexpensive, but rare^ «sed by workers. In dealing with 
the standardisation oFthe microscope, the matter of cover 
glasses, which is a serious one, should also be considered 
w ith th(^ view of providing microscopists with covers of 
much more uniform thickness. 

.Mr. Sutcliffe, in his letter which appeared in Nature 
of January 18, asks if there is any evidence obtainable 
I hat the English instrument has lost its premier position. 
M e have not far to seek the necessary information, and 
when the facts are known W(' cannot consider the English 
instruments “ degenerate,’* as the present models arc much 
HUperior to their predecessors. The best English micro- 
scopes are. a credit to any well-organised manufactory. 

I he (iermans, however, have advanced further in the direc- 
tion of providing more p(;rfect Instruments, which are 
I)roduccd in works better organised and with more highly 
scientific arrangements. 

The instruments that combine in the highest degree 
simplicity, efficiency, and durability are the most valuable 
to the serious workers, and these features arc strongest 
in the best Continental microscopes. 

I do not believe any amount of discussion would bring 
us to a decision so satisfactorily as a dose examination 
of instruments which have been in use for a number of^ 
years in the principal laboratories tliroughout the world. 
In fact, we need hardly look outside our own little island 
for the result, as there is plenty of nial€*rial at home to 
deal with for a settlement of the dispute in a most practical 
manner. j, w. OoiLvy. 

18 Bloomsbury Sqimre, London, W.C., January 30. 


The Mnemic Theory of Heredity. 

In a review of the third edition of Prof. Richard Semon’s 
well-known book upon this subject, in Nature of 
37 Ot the reviewer writes as follows : — 
Ihe mnemic theory, which is based upon a belief in the 
inheritance of acqnired characters, naturally does not 
appeal^ to those who deny the possibility of such inherit- 
ance. hrom the point of view of modern embryological 
research, both of these statements are open to challenge. 
Ihe founder of this mnf-mic theory, or ‘‘memory as a 
general function of organised matter,” h-is indeed written 
very little upon the subject, which he first broached in a 
pulilic lecture in 1870. At the date named, when Prof. 
«wald Hering, now of the University of Leipzig, gave his 
classic address, I imagine that the question ,of the inherit- 
am e Or non-inheritance of acquired characters had hardly 
i>"cn raised. By a curious coincidence, it was in the same 
vt ar that Prof. W. Waldeyer in his researches set up the 
floetrme of the somatic origin of germ-cells from the 
germinal cpi I helium,” and obviously this doctrine of the 
somatic or bodilv origin of germ-cells is demanded bv the 
lew Of an inheritance of acquired characters. The history 
ot embryological research upon the germ-cells during the 
present ccniury demonstrates clearly that in his researches 
m the lower vertebrates the writer first established— in 
.ijoo" an actual tangible continuity of germ-cells from 
gencratiott to generation, and the absence of any genetic 
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connection, between Wa^de^erls “ geriiiuuu epithelium ” 
and the germ-cells, that id vp^any other cases these finds 
have l^qn, and are still being, tonfirmed by the investiga- 
tions^ other observers, and that Prof. Waldeyer him.self 
some years ago withdrew his fqrmer re.searches in favour 
of such a continuity of germ-cells as underlying the life- 
cycle. Indeed, he wrote : — “ The- consequences of this 
doctrine of the continuity of germ-cells arc almost in- 
calculable for every branch of biology ” ; so that now for 
animals a fundamental postulate of the doctrine of an 
inheritance of acquired characters has vanished. * 

Hut, as a fact, the inheritance of acquired characters is 
more a botanical doctrine than a zoological one. In plants 
this apparent inheritance such characters is confined to 
the asexual generations, in which, if the term ‘‘ individual ” 
be used, it must apply to all the products, ascxually pro- 
duced, of one original plant — that is, in this sense they 
would all form a single individual. As an instance,*' in 
this way all the countless plants pf the white chrysanthe- 
mum, Niveus, would form ^ jSingle individual. The 
doctrine of an inheritance of acquired characters does not, 
and cannot, apply to the sexiiat' generations of animals. 
Moreover, here it is refuted by the positive finds of 
emb'rj^ology, which demonstrate, under an actual continuity 
of germ-cells %om generation to generation, that nothing 
at all is handed on from pArent to oPspring. As this is 
the case, nothing acquired by the parent can be inherited. 
That is, there is in the sexual generations of animals no 
such thing as an inheritance of acquired characters. 

1 do not now remember when I first r;ime I0 know of 
Prof. Hering ’s theory of heredity as based in the un- 
conscious memories of germ-cells, but it must be a long 
time ago. As Samuel Butler remarks of Charles Darwin 
and the doctrine of natural selection, it must have bt*come 
an “ unconscious memory ” to me, for in my researches 
into thqjif history of the germ-cells I evolved it anew. .As 
showing this, and as aflording a simple statement of ilie 
main lines of the theory, I may quote the following,^ 
written by me in 1904 : — ‘‘ From its nature it (the theory 
of heredity advocated by me) might be termed ‘ the Under- 
study-Theory of Heredity.’ Given in a certain life-hisioiy 
the period of formation of the primary germ-cells. Of 
these let there be, for simplicity, but two, AB and BA. 
On one of^these falls the lot of developing into an embryo : 
to which of the two this happens is not of consequence for 
the argument. In all its essenti<al characters the remaining 
primary germ-cell (whose immediate destiny it is to become 
^he founder of the ‘ sexual products * of the said embryo) 
IS the exact counterpart of the developing one. So muth 
so is this^^e case that, if both form embryos, these are 
identical twins. In the ancestry, neither of the primary 
germ-cells, AB and BA, had over been a higher animal ; 
neither they nor their ancestors had ever formed part of 
the body of a higher animal. But their ancestry is con- 
tinuous with a long line of germ-cells, and at regular 
intervals these were exactly like certain sister-cells, which 
did develop and form higher animal individuals. Although 
the cell AB does, not itself give rise to an embryo, in ibe 
meantime it. retains for itself, and also for all its immediate 
progeny, the properties of BA, those characters or poleu- 
tialities which, were it or any of its progeny to develop, 
would make it or them identical twins with BA, the other 
cell which <fid develop. This is the greatest wonder in 
embryology ! In tho drama of heredity there are always 
understudies, which’’ for a certain - essential period arc 
endowed with all the.Mentlcal properties (potentialities) of 
that germ-cell from’ which the player .arises. Those under- 
studies, the primary germ-cells, are never employed upon 
the stage as such — except in the instances of^iclonticnl 
twins, triplets, &c. — ^but some of them in new guises and 
after new conjugations or unions are the imnicdiatr; 
ancestors of those which become the acting characters in 
new scenes of the cyclical drama of Life.” 

The original German of Prof. Hering ’s lecture, like 
Austrian German in general, U' difficult, and probably the 
original is little^nown in this country; although an excel- 
lent translation was published in Butler’s ” Unconscious 

* Heard, J., A Morphological Continuity of Germ-CclU as the Hasis of 
Heredity and Variation, • in JReview of Neurology and Psychiatry, vol. u., 
1904, p. X41. 
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Memory ” (1880, new edition' 1910). To me, as an advo- 
cate of this theory of heredity, it comes as something 
new — and strange — that underlying it there should be the 
assumption of an inheritance of acquired characters. 1 
would rather conclude that, like Francis Galton, this 
illustrious- physiologist — ^with the “ prevision ** of which 
Pasteur so often spoke — foresaw that the individual was 
not at all “ a chip of the old block,’* but that at the basis 
of all developiiK'iit there was a continuity of germ-cells. 
For on p. 17 of OstwaM’s reprint of the original lecture 
Prof. Ilering writes: — •“ rrom this point of view the whole 
individual dcvclopinenjt.of a higher organised animal forms 
a continuous chain of meipories of the development of that 
great s(’ries ojf beings' whose final link this animal 
represents.” 

Like the lale .Samuel Butler, the writer rediscovered 
thi^ liv'ory of heredity, and except that author he was the 
fir.si to advocate it, upon grounds of observation, in this 
country. As undoubtedly it is of all theories of heredity 
the theory which is capabI6; pf accounting for and explain- 
ing all the facts, I veiillire to ask the courtesy of the 
ins«*rtion of this brief account of it in your pages. In the 
light of this overwhelmingly important theory the 
“ Mendclian discovery,” for example, sinks ,Ato its proper 
place as a small but interesthig episode inline history of 
Juredity. J. Beard. 

S Harntoii Terrace, Edinburgh, January 22. 


1 AM unable to agree with Dr. Beard that the mncmic 
Ihcorv of herrdily doe-s not involve acceptance of the 
doctrine of the inheritance of acquired characters. 
Ortainly the theory as enunciated by Prof. Semon, which 
formed the subject-matter of my review, is based upon 
such aci'r*ptance, to justify which weighty evidence is 
brought forward. Can an organism, or a gcrm-cell, be 
said to remember events of which it has had no past 
experience, direct or indirect? If, as Dr. l^ard holds, 
neither the primary germ-cells nor their ancestors have 
ever formed |)art of the body of a higher animal, can they 
b)‘ supposed to n'liiember events in the ancestral history 
of the race, unless, of course, they have received informa- 
tion as to such events (digrams) from the bodies in which 
iliey are, or were, enclosed? The power of transmitting 
Mjch engrams to the germ-cells is the fundamental con- 
ii (>tion of the doctrine of the inheritance of acquire* ‘ 
iliararicrs, as it is also of the miiemic theory as ei 
pounded by Prof. Semon. , If, however. Dr. Beard holds 
that the germ-plasm does not receive engram#^ from the 
body at all, but is merely a continuous stream of living 
matter which has the power of producing some, particular 
lype of body at intervals and under appropriate conditions, 
I fail to see where the idea of m.cmoiry comes in, any more? 
than in I he case of the periodic waves produced by the 
tide. 

I cannot s(?e that the doctrine of the somatic or bodily 
origin of the germ-cells has any necessary connection with 
the doctrine of the inheritance of acquired characters. 
l*A(‘n if we .adopt the opposite doctrine, that the germ-cells 
form a continuous chain from ‘.generation to generation and 
arc separated from the somatic cells at the very commence- 
Jiiont of individual development, such a view does not 
si riously affect the question, . for there is no valid reason 
for supposing that the germ-cells could bo influenced by the 
'somatic cells only through some protoplasmic connection. 

Again, why should any ' /distinction be drawn between 
plants a animals with regard to the problem under dis- 
cussion? It would indeed be Strlthge if the two great 
divisions of the organic world should differ in this respect. 
Df course, in the highet* plants, the sexual generation 
fgametophyte) is very greatly reduced, but none the less 
true sexual process intervenes between each asexual 
; ^porophyte) generation and the production of the ripe seed. 
I'ho case of the peach trees quoted in my review is in no 
'vay comparable to Dr. Beard ’s chrysanthemums, for the 
• mbryo plant within the seed is developed from a fertilised 
' .ijg as truly .as in the case of any animal. It is obvious, 
imireover, that in the case of the higher plants Dr. Beard’s 
'>‘w as to the relations of the germ-cells cannot be main- 
^^airied, for the ifwhole sporophyte generation intervenes 
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between each two successive' sexual generation*^, and the 
latter develop edch from a single non-sexual cell, the spore, 
produced by the sporophyte generation after it has attained 
maturity. Here, at any rate, there is no continuous chain 
of germ-cells distinguishable from somatic cells. 

Dr. Beard’s views on the subject of identical twins are 
new to me. I was under the impression that such twins 
were supposed to result from the complete division of a 
single fertilised ovum. This, at any rate, is the view 
adopted by Weismann. Arthur De.\dy. 

The “ Isothermal Layer.” 

I AM inclined to doubt whether Commander Ilepworth’s 
suggestion (N.ature, January 25) that the so-called ” iso- 
thermal layer ” is simply due to radiation from the 
material, solid or gaseous, which eirciilales round the sun 
with an orbital motion and gives rise to the zodiacal light, 
can bn reconciled with llio configuration of the surface’s of 
equal temperature in the upper air which show a pro- 
gressive increase of temperature from low to high latitudes. 
It seems more probable that this increase, and the fact that 
above a certain height in these latitudes the temperature 
no longer diminishei with the altitude, arc the result of 
the prevalent movement, outside the equatorial belt, of 
the higher portion of the atmosphere from west to east 
with comparatively great velocity, which increasi’s with the 
hatitude and altitude, and extends to lower levels as the 
distance from the equator becomes greater. This move- 
ment, which gives the upper atmosphere greater angular 
velocity than the lower and Ihc earth beneath, parti.ally 
counteracts the force of gravity and causes the air to rise 
and expand without doing work, and therefore without 
suffering a decrease in temperature. At the equator then? 
appears to be no satisfactory (?vidence of an “ Isothermal 
layer.” 

But although the radiation from the orbital inter- 
planetary matter of the zodiacal light m;iy not afford an 
explanation of the “isothermal layer,” it must (e- taken 
into account as a climatic factor. Maurer has .shown that 
the earlh receives at night radiated heat to the extent 
of 0*37 of a calorie per .square’ centimetre per minuti?. 
This is attributed — no doubt in the main correctly— to 
radiation from the carbonic acid and water vapour, of tlv 
atmosphere, but some portion must h.ave an external 
.source. It is possible that the radiation from inter- 
planetary material may at present be almost as inconsider- 
able as that from the planets or the fixed stars but if, as 
we have every reason to believe, there has been « gradual 
approximation of this diffused orbital matter towards, and 
absorption in, the sun, there must h.ave been a time when 
.so much was present beyond the earth’s orbit that the 
radiation received from it balanced to a considerable exteiit 
the radiation from the earth into space, and rendered ndt 
only the daily and seasonal variations of temperature, but 
also the permanent differences of temperature between 
high and low latitudes, much less marked than they are 
at present. 

I have for some time thought that it was in this direc- 
tion we ought to look for the explanation of the com- 
parative uniformity of temperature that appears to have < 
prevailed in different latitudes in Palaeozoic times, a * 
uniformity that seems to h.ave existed as much in periods 
of cold as of high temperature, and the absence of marked 
seasons even in the far north, evidenced by the fact that 
the remains of stems with exogenous growth show little 
or no trace of annual rings. In the long Arctic night, not 
only heat, but light, would have been continuously re- 
ceived from this source. How considerable, even^ at pre- 
sent, is the illumination given by the zodiac.al light can 
only be realised by those who have travelled in moonless 
nights in the tropics. Even in forest country with a cloudy 
sky the darkness of midnigh1t^is changed about 2 a.m. to 
a twilight, which is quite sufficient to render the, -.track 
visible until the true dawn appears. ' / 

Nordenskidld has given reasons for believing that .fine 
cosmic dust revolves round the earth itself as centre. If 
this be the rase, its climatic influence in the past may 
have been similar, but it was probtibly of much less 
importance. John W. Evans. 

'January 27. ** ' 
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. ■' Are Eyes ever Autophanous ? 

I vKNTunE to suggest the foUowiiijg.. simple explanation 
of (be phenomenon described by Colonel Hcrschel in 
Nature ^of January 18. At the distance at which his 
experiments were made the light from the lantern or other 
source enters the lens practically as a pencil of parallel 
rays, which is concentrated as a bright spot on the retina, 
riie divergent light from this bright spot, ^ which passes 
backwards through the lens, is again made into an almost 
parallel pencil, if the retina is exactly in the focal plane 
of the source of light, and the image an absolutely sharp 
one, the whole of the light is again concentrated on to the 
buirs-eye of ^le lantern, and without the use of a trans- 
parent, but partially rellecting, surface, it must be 
impossible to see it. But the least blurring of the image, 
from whatever cause, leads to a slightly divergent pencil, 
which, however, is still narrow enough to concentrate the 
returning light within a degree or so from the direction 
of the original source. To an observer within this cone 
of rays the bright spot on the retina will appear to fill a 
part or the whole of the pupil, just as a black dot may 
be made to fill the whole aperture of a lens to an observer 
at a distance by holding the lens at id focal distance from 
the point in question. 

A cat’s eyes when in sliadow may often be seen by a 
watcher, himself in the light, to be filled with a faint 
luminescence, which disappears when the watcher's own 
eyes are shaded. The source in this case must be the 
bright surface of tht* face of the observer, possibly com- 
bined with the reflpclf'd point or points of light on the 
external surface of the observer’s eyeball. The pheno- 
menon is rather a curiouf^ oiie, and may account for a 
certain number of the cases in which an animal's eyes arc 
supposed to be autophanous. E. M. Anderson. 

Edinburgh, January 27. 


Chalk and Ice. 


beneath the sur^ce. /The! ti^iii^.^1yater in the chalk tends- 
to prevent the latter cold spending itself in 

produi^g. the ice restipg upon the chpUt^* 

It is' conceivable that a stratum^ of atones and clay, rest- 
ing upon chalk, might .in j^vi^.^'fevere climate become 
separated from the chalk by an' ice layer. The formation- 
of ice below the surface in this.* 'way may account for 
the ** soil- creep " which has occurred in the past, and the 
effects of which are now so noticeable in chalk districts. 

D. Dekley. 

Inglewood, Longcroft Avenue, ' ttarpenden. 

■01aae4vFtP8t.^;’; 

The deposit of “ gla^ frost ** sometimes attains re- 
markable thickness in Newfoundland,: ai)U, the great weight 
of ice formed causes considerable ' of even thick 

branches of trees. . ! 

I have seen every twig and every blade of grass dupli- 
cated on the windward side in clear ice, the ice twig " 
often having a diameter two, three, > or even more times 
that of the twig on which it was formed. 

Thick slaljp of ice appear on the windward sides of 
tree trunks, palings, and even of walls. ■ In Newfoundland’ 
the rain is often followed by bright sunshine, when the 
effect is most beautiful, and is aptly described in the local 
name “silver thaw.*' The explanation of the pheno- 
menon, quoted from “ The Observers' Handbook ” in Mr. 
Harding’s letter to Nature of January 25, would sn(*m to 
be justified by the thickness of the deposit formed ot\ twigs 
and on blades of grass ; it would be difficult to account 
for a thick deposit of ice if the raindrops were not super- 
coolcd before touching the trees or grbund. 

E. R. ^^ARLE. 

Hartley University College, Southampton, 

January 29. 


Two nights of hard black frost, following upon the 
recent 'wet weather, has r(?.sulted in pieces of chalk resting 
upon a wet clay .soil bqpoming curiously coated with ice. 
This occurs only in the case of chalk, other stones — j^xcept 
fragments of brick, which have a thin veneer of ice on 
theni-^and lumps of clay being free from it. 

A piece of chalk 2 in. X 2 in, X 1 in. embedded in the 
soil^i.s covered with ice as in Fig. i. The ice is fibrous. 
Si^fl pieces of chalk give forms as in Fig. 2. The central 
fi^rc evidently illustrates two nights’ growth, the upper 



"• The moisture has evidenUy frozen on the chalk, fresh 
moisture rising from the ground and passing through the 
chalk, thus keeping up the supply. The chalk itself is 
not frozen, and can be broken easily by hand, but the 
pillar of fibrous icc is firmly frozen to it. 

Wo also noticed tooth-like pieces of ice projecting from 
the lawn, and in every case these were found to rest on 
pieces chalk beneath the surface. An examination of 
the flower beds revealed bosses of ice.-c'oming up through 
the soil# the ice. in alT cases resting oq lumps of chalk 
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The Thawing of Frozen Water Pipes. 

As the present frost is causing serious inconvenience in 
many houses, I should like to direct attention to a mciliod 
of thawing icc in pipes which I have frcqucnily put into 
practice and found effective. It is ba.sed on the principle 
that strong brine eats its way into the icc like an acid, and 
that the resulting diluted brine rises and makes room for 
the denser fluid. Close the main tap, and with a spanner 
llpiscrew the lop of the valve of the frozen^ watcr-pipt‘ and 
Temove the small valve. Ball taps to cisterns may have 
to be unscrewed altogether. Insert a few fet't of one- 
eighth inch rubber or lead tubing into the pipe, and pour 
concentrated brine into it through a small funnel. RepLire 
the valve and cover, but leave thfe valve open ; also op^yi 
the main valve, and wait. If the .'ice plug in the pipti is 
only 1 or 2 feet long it will have . been eaten through in < 
about an hour’s tim^ if lon^r, the above operation should 
be repeated several (Hnes, The brine is prepared by boil- 
ing an excess of salt in, water, say half a pound per pint; 
it should, if possible, be used hot, and renewed frequently. 

West Didsbury, February 5. ' C. E. Stromeyer. 

The Nam^s Fossil Phinte. 

Every botanist must ;iigree. with Dr. Marie Stopes that 
there should be some ready way to distinguish between the 
fossil plants which are referred with reasonable assurance 
to their genera, and - those which are merely placed in 
genera Which they seem to . feSembie^^but to which they 
very probably do not ^J^loiig. We must also agree th.^t 
it is unsatisfactory to CalF every doubtful leaf “ Phyllites,” 
without any serious attempt to indicate its affinities. The 
use of Gothic^ type* su^ested by Dr. Stopes for the 
doubtful genera, has t some disadvantages, one of them 
being the inconvenience to the Winter. Would it not be 
simpler to use quotation marks, in the case cited by Dr. 
Stopes writing Ophioglqssum*' granulatuni? The 
generic name only should be. .enclosed within commas, as it 
alone is supposed to be in .doubt. The method proposed 
has the advantage of being already more or less current, 
and readily understood by any reader. 

T. %,A. Cockerell. 

University of Colorado, Boulder. • 
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THE PEOPLE§:d^/0VTd. CEliTRAi:. 
CbNOO^Ai^D^ 

M r. J IILTON-SIMPSON’S interesting 'book is a 
valuable supplement to the monumental work 
rrrently .published by the Colonial Department of the 
Helji^ian Government on the “Ethnography of the 
Hushongo and Allied Peoj^es/’ a work written in 
b'reiich by Mr. E^il Torda3i^the celebrated Hungarian 
explorer, and Mr. Athol Joyce, of the British 
Museiiin. I'he Torday-Joyce contribution to ethnology 
adopted necessarily a. somewhat impersonal aspect, 
and tlu' work, of Mr. Hilton-Simpson now gives us a ' 
more popular 'and personal account of the expedition 
so abl>' organised by Mr. Emil Torday. At the same 
liijic, 1 hough the “Land and Peoples of the Kasai” 
may h»- described as “popular” in style, it is fraught ] 
with scientific' interest. It 
contains many valuable* illus- 
(rations, ’■prises sur le vif,” * 

(hc‘ unioiichod photographs 
of the author, besides* the 
beautiful and accurate draw- 


railway arid st^il^jr to . the Kiasai. This'riVer at once 
contrasted with the by V sinipiy'' teeming 

with hippopbtamii crocodiles, and innumerable varie- 
ties of aquatic and other birds ” ; for owing to some 
unexplained reason the destruction of animal life along 
its banks had been very little compared with the 
devastation which has fallen on the main Congo 
through the acquisition of guns by the natives and 
the thirst for killing which has so long animated all 
white pioneers, settlers, and steamer passengers in 
that region. An interesting description is given of 
the headquarters of the Kasai Company at Dima, 
near the confluence between the Kasai and the 
Kwango (the Kw^ango was the first of the great Congo 
tributaries which entered into history, and was reached 
by the Portuguese as early as the seventeenth 
century, though its lower course remained unexplored 


in^;s in cotour by Mr. Nor- 
man Hardy, who accom- 
panied ihc expedition during 
I In* firsi half of its stay in 
Congol.'Mid. Amongst these 
last must be mentioned with 
special praise for their, artis- 
tic charm as wej).^ ' , their 
absolute atMairacy^'l"* *^,\Viss- 
inami Ponl” and'"‘^An ‘ Itici- 
dent ai Tana “ (a ^charging — — 

butfalo). 

'Pile parly of^^which 'Mr. ^ 
Hilton-Simpson \va^s a mem- • ^ 

ber arrived at Boma, the 
capital nf the ..Independent 
Stale of ih<‘ Congo, at the 
close of 1007. Here they , had 
to visit the offices of the Etnt 
( ivil, where they filled up 
“ matriculation ” forms deal- 
ing with tlrcir ages, their 
occupations, and the dates of 
their parents’ birth, arid. other 
“such matters of gre^V,;»l-.v 
teres t to the authorit/e$,’rtvho; 
in the Congo State :JS)feiU too 
often belong to that.^'narrow^ 
minded bureaucratic ejass 
which is rapidly becoming 
o-xlinct in Germany, Holland, 
and France. Nevertheless^ 



the Belgians gave the kirt'dest' 
and mos't whole-hearted 
assistance to Mr. Tordav’js 
expedition. Their mission 
was officially recognised by the^ Governmentlit they 
Were spared all. hindran$j?S' rind given all due protec- 
tion. And when it is rfe^mbered that their aijowed 
object to collect fptitljie^British Museum, and 
they came at a time^ wheri^English public opinion, 
'vith much, justification, V was showing great indigna- 
tion with the Leopoldian, it must be admitted 

tliat the Belgian authorities Ori the Congo knew how 
to rise .above considerations: of?;* narrow, , nationalism 
and to remember that they were there to govern a 
State which at that period was, still * international in 
.avowed character. * 

From the Lower Congo the party was conveyed hy 

.and and Peoples of the Kasai." Beint; a narrative of a two years* 
Kuirney among the cannibals of the equatorial forest and other savage tribes 
■y the south-western 4Congo. By M. W. ..Hilton-Simpson. Pp. xx+356. 
vi.ondon ; Constable and Co., LtA, 1911.) i6x. net. , 


Fig. t.— Head of Bos ca/fer simpsoni. From “ Land and Peoples of the J 


[ and mysterious down to the close of the "nineteenth 
I ^ntury). It is interesting to note thatt at Dima, as,., 
ifeewhere in the Congo, Belgian ente^rises are., 
obliged to have recourse to the employment^f iefducated 
British negroes from West Africa--^Sierrri Leone, th^^ 
Gold Coast, and Lagos. Here is Sk/^sufifleient answer 
to the ignorant folk who sneer at lrc education; of the 
negro. As a matter of fact> public education' in 
British West African colonies is far too much negS^cd 
by the British Government, especially in tlie .teold- ' 
Coast. If it were improved, there is no saying hoxC' 
far it might not extend British influence ' ami;' the:* 
spread of the English language throughout Wes^ and 
Central Africa, ; . ’ \ • 

' The party continued .its journey up the Kasai, ^ 
noting ^’‘pn the ,w;ay an extraordinary epidemic of 


NO. 2206, VOL. 



486 NATURE [F'ebruary 8, 1912 

disease which had brolceh out amongst the hippie- the horns in the male are alifiost completely joino<l 

potami on the Kasai and Sankuru. .The loss of life over the forehead. 

amongst the hippopotami had been so great that the Mr. "'Hilton-Simprson’s photographs of the negroes 
ICoropeans had been obliged to employ men with of 5 k)uth-Ccntral Congoland will be of much interest 

canoes to push out into the current the carcases which to anthropologists and ethnologists. Although mostly 

were continually being stranded on the shores of the small, it is evident that many of them would bcar 

livcr, the stench from which was appalling. Then enlargement and prove very useful to the picture 

tollows a description of the Sankuru and the marvel- galleries of museums. ^ H. H. Jofinston 

Ions forests on its banks, its red, rocky cliffs rising in 

places to a height of 200 feet", in tht» crannies of which 

nested innumemble grey parrots. 'The mysterious 1 Hh EbbECV OF GRASS ON FRVIT TREES.' 
yuka referred to by the author as a iret'-dwelling A MONO the many interesting results obtained at 
nocturnal boast uttering a weird cry was probably a ^ xx ^he Woburn Experimental Fruit Farm p(*rhaps 
irtv-hyrax. remarkable is the discovery that growing 

Ihe Basongo, the Baletela (and I heir love of paint- grass exerts a deleterious effect on fruit trees. Thi^ 
ing pictures and use of signalling gongs), the Qf earliest observations, and was (fpaii 

Bakongo of Central Africa (not to be. confused with ^vith at some length in the third report in 190^, but 

the quite distinct Bakonf^i of westcTn Congoland), ^ number of experiments isince been made, and 

the cannibal Bankutu, the Batwa dwarfs, the Batende, described in the Ihirteenlh report recently issued. 

Babunda, Baluba, Basongomeno, and, above all, the ' general result of grassing the ground after the 

aristocratic Bushongo, are most interestingly de- trees have been planted is t^e arrestation of all he.aliliy 

growth and the absolute stunting of the irov. Iho 
leaves become light in colour and unhealthy, the bark>^ 
similarly becomes light coloured, while the fruit loses 
its green matter and becomes waxy yellow or brilliant 
red. This effect is particularly marked in the ease of 
apple trees. If the grassing is dom; gradually ilie 
trees iiccommodate themselves somewhat to I In* .alter- 
ing conditions, and finally make growth and yield 
fruit, though they never do so well as when grass 
is absent. 

A number of hypotheses have been examined to 
account for these phenomena. The grass roots affect 
the aeration of the soil, the amount of carbonic .acid 
present, the soil temperature, moi^urc, food supjdy, 
i\:c., and they may, as the United States Bureau (»f 
Soils claims, excrete poisonous substances. The earlier 
inv(‘stig.ations showed that neither the aeration nor 
temperature effects played any part in the matter, so 
far at least as tree growth is concernefl ; the prese nt 
experiments are therefore directed to the investigation 
of the other factors. Several results proved th.aL ih»* 
harmful effects on the trees wore not dm* to any 
’abstraction of moisture by the grass.^ The alTt‘ct<d 
trees exhibited none of the signs of suffering from 
drought or of recovery during wet seasons, while* 
determinations of the w^ater content of the grass and 
tilled soil at intervals throughout a year revealed no 
differences sufficient to account for the effects. Still 
more conclusive evidence w*as 'obtained by growing ^ 
trees in pots, some with, others without, grass, and 
.Viu. 2.— An Aksia cutting up his food. From " Land and Peuples of the keeping all equally mojst ; the deleterious effect »i 
Kasai.'* the grass remained equally marked. 

, « , . It is more difficult to test the effect of grass 011 

scribed. Ihe Batwa dwarfs seem to have varied from the food supply pf the tree, because our knowledge 

four feet eight to five feet in height (a photograph is of what constitutes tlie food cither of fruit trees (u- 

given of them). The journey through the Bankutu of grass is still far from complete. Pot experiments 

Cannibals wAs not devoid of risk; the travellers owed with the ordinary nutrient substances all led to negn- 

their safety probably to the curiosity excited by their tive ttsults, and the' conclusion is drawn that th 

presence without an escort, yet well supplied with effect on the food supply is not the determniing fact r. 
means. On p. 147 an accurate and very effcctqj^ Xqr did it appear, that the growth of grass caused 
description IS given of the “ airlessncss,” disheartening any sufficient physical aU^ration in the soil t«kaccounr 

mist, and excessive damp, of the den.se forest. “ In for the results. There remains onlv the hvpotliesi. 

the daytime the atmosphere of the woods resembles that plant roots excrete some substance toxic to th** 

that of a hothousa; at night tluit of a we.. ” tree roots, and for this the authors claim to havt* .1 

1 he zoological discoveries of the expedition due to amount of indirect some direct evideno’. 

the author of this book, consisted mainlv ot ,t <iew When perforated travs of ''sand containing growing 

species of very small duyker antelope (Ce/ilialo/i/iH.? grass were placed On'the Surface of the soil in which 

.nmpsoin), and an interesting transitional type of the trees were growingy^io that the washings from 

buffalo, a subspecies also named after .\lr. Simpson, the grass reached thij^fre^’ roots with practically no 

%vluch dilk-rs from the dwarf buffalo of the Congo in exposure to the air.^thev had a deleterious effect 

t^ie females) and _not nearly, if not quite, as great as when grass was 

roddish-brown, and^in having horns set much wider . ^ 

aoarf than nf Rnv nf ^ Thirteenth Report of the Woburn Experimental Fruit Farni. ny 

apart man most 01 tsos rafjcr nanus. Ihe bosses ot Dulceof Bedford, K.G., F.R.S., and .SpeneSr U. Pickering, F.R.S. 
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^rown above the roots of the tree in (he ordinary 
w ay. The conditions of th€ experiment seem to have 
precluded any sufTicient contact of the grass roots 
with the tree soil to allow of the abstraction of plant 
food, and, if the result' is confirmed, it is difficult to 
avoid the conclusion that the grass roots have actually 
cxcretetl a toxin. ^ # 

As already stated, the United States Bureau of Soils 
has long upheld the view that plants can excrete 
toxic substances, but it has been generally supposed, 
in this country at any rate, that the experiments of 
Daubeny and others put the hypothesis out of court. 
But Mr. Pickering has discovered an important pro- 
perty which the. toxin (if it exists) must possess; it 
is extremely transient, and disappears very rapidly 
, from the soil. No toxic effect can be detected in soil 
f^iuovcd from round grass roots, while even the wash- 
ings from the trays above mentioned failed to have 
any bad effect if they,>Yerc exposed for a short time 
to air. ^ ], j_ 

A very interesting problem has been thus opened 
up, the development of which will be watched with 
in1<*n‘st. E. J. R. 

THE BIRDS OF HOMER. 

T IIIC advantages of the application of scientific 
knowledge to the literary prowems of the 
flomerie potaiis are well illustrated by an article con- 
tributed to the second part of the “ Journal of Hellenic 
Studies” for 1911, by Mr. J. Maclair Boraston on 
“ riie Birds of Homer.** He remarks that “whether 
in the form of epithet or by special description, 
Homer’s portrayal of birds deals chiefly with essen- 
tials. In this lie the advantage and disadvantage of 
the Homeric method for one whose main purpose is 
concerned with what in Homer was merely contribu- 
tory to a fuller one. The advantagej of such a method 
is that it forces essentials to the front, and the dis- 
advantage, that the references to these may be limited 
l)y the nature of the matter they serve to illustrate; 
or that, being references to the characteristics of a 
class of birds, they may not suffice for the illustration 
of a particular member of that class.*’ 

Dealing first with what Homer calls “carnivorous 
birds,” we find three mentioned, the first represented 
by the bearded vuIturc .«ry^ac/«5 barbatus), the second 
and third including the cinereous vulture {Gyps 
mouachus), the griffon vulture (G. fulvus), and the 
Egyptian vulture {Neofihron perenopterus). The poet 
describes three eagles — “ the high- flyer ” and the 
“ruddy,” both apparently BonelIi*s eagle {Hieraetus 
fasciatus) in mature and immature plumage, while the 
“morphnos” or “perknbs**' eagle, the “black” or 
“dark,” and the “ snatcher ** are all names for the 
golden eagle (Aquila chrysAHus). The general terms 
for the hawk or falcon include several birds — the gos- 
hawk (Astur palumbarius)y the sparrOw-hawk (Acet- 
piicr nistis), the peregrine .falcon {Falco peregrinus)^ 
the lannor {F. lanafius){>i'^e sakef (F. sacer)y the 
merlin (F. aesalon)^ an(l>.'the. hobby (F. subbutco). 
Two varieties owl are identified with the scops 
(Scof^ giu) and the long^arejd owl {Asio otus). Under 
gulls Homer refers to no fe^r than eight varieties, all 
found at the present day in the Mediterranean. The 
“ diving seabird ” includes various kinds of terns, 
chiefly the common ' ^ern (Sterna fluviatilis). Under 
the head of cranes the common crane {Grus 

communis)y and the demoiselle. (G. virgo). Swans 
include the mu^e swan .(Cygnii^ olor) and the whopper 
mtisicus). Of geese we have the grey lag (Anser 
cincrens)^ the bean goose {A. segetum)^ and others. 
Among miscellaneous birds we notice the grey heron 
{Ardra cinerea); the jackdaw {Corvus monedula); the 
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starling (5 unicolor and S, vulgaris); the rock, 
dove (Columbd ; .jhree thrushesr^the fieldfare 

{Tardus pilaris), th^^ hlisWl thrush (T. visjRivorus), and 
the redwing {T, iltdtus) ; the common'^ nightingale 
{Daulias luscinia) ; the great titmouse {Parus major) 
and the ring-dove {Columbd palumbtis). 

Mr. Boraston ’s artide records a number of interest- 
ing details illustrative of bird-life in the Mediterranean, 
which will be welcome not only to ornithologists but 
to classical students, and a survey of the facts which 
he has collected tends only to increase our admiration 
for the genius and powers of accurate observation 
possessed by the greatest of the epic writers. 


SIR JOHN DALRYMPLE-HAY, BART., G.C.B.y 
F.R.S. 

admiral THE RIGHT HON. SIR JOHN 
^ DALRVivIPLE-HAY, Bart., G.C.B., K.R.S.. 
was born in Edinburgh on February 11, 1821, and 
died in London on January 28. His naval career was 
commenced in August, 1834, and he was placed on 
the retired list in i8;o, under Mr. Childers’s scheme,, 
having attained flag rank as Rear-Admiral about four 
years earlier; and having occupied various oflices on 
shore after ceasing to command the line-t)!- 
battle ‘ ship Indus in i85(). His active service 
afloat, therefore, Cc?ased in the year When our 
first seagoing ironclads were . ordered. During, 
the thirty-six years comprised in that service 
he had witnes.sed* the change from sails to steam 
propulsion, serving nearly all the time in wood-built 
sailing ships, and having" commanded, as captain, the 
Indus, which was the last sailing line-of-battle ship in 
seagoing commission. Sir John Hay was present at 
the capture of Acre by Sir Rupert ^Stopford, and later '. 
{1849) lir^atly distinguished himself by the destruction 
of a pirate flotilla iff China. The. latter service secured, 
for him promotion to the rank"ik)f captain; and in 
1855-6 he commanded the Hdrinibal, the flagship of 
Sir Houston Stewart, second in command of the Black 
Sea Fleet during the Crimean War. • v • 

When Kinburn was bombarded by the French iron- 
clad floating batteries, Sir John Hay was present and 
them obtained personal knowledge of the va&e of 
armour as a protection against the attacks of the 
most powerful naval guns and shell-fire : available at 
that date. It was. natural, therefore, that hO; should 
have been appointed chairman of the Irorirplate Com- 
mittee which was established in i860 .to . carty . out 
experiments on armour, and to investigate the,;|jpiiu- 
merable proposals and inventions submitted for' adop- 
tion in the Royal Navy. In a period of rapid change 
and transition in naval matdriel it was a wise step to 
appoint that committee, and to associate in its mem- 
bership both distinguished officers and eminent 
engineers and men of science — including Sir William 
Fairbairn, Dr. Percy, and Dr. Pole — whose authority 
on questions of metallurgy and engineering was gener- 
ally recognised, while their advice apd assistance in 
the conduct of experiments and the analysis of results 
wore of great value. . 

In his con^ct of the affairs of this/coimmittee, Sir 
John Hay displayed great .Jact and .marked ability, , 
often in circumstances of considerable .difficulty, in-’; 
ventors being both sensitive and.. ready to take offence 
when their proposals were critl^^d dr rejected. Re- 
cognition of the value of his Work' Caine- to Sh* Jofen. 
Hay from technical and scientific societiesi;;he w^s 
elected a vice-president of the Institution of Navaf. 
Architects in 1862, and a Fellow of the Royal Society 
in 1864. Throughout his long life Sir John Hay con- ■ 
tinued to take ap^ active interest in both these societies, 
and in connection with the Naval Architects he played 
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a prominent part until failing health. (^mgelled%^ 
lb retire. In ,the conduclt as well as 

in the discussion of prp.jFe§sipnari^jS^||tetsy ripe 
experience, sound jud^e’hiij%aj)d oWpaihg . 
qualities had much to do with the successful develop- 
ment Of the institution, the nicmbership of which in- 
cludes not merely naval architects and marine 
engineers, but naval Oflicersi shipowners, yachtsmen, 
oflicers of the mercantile marine, and many other 
classes interested in or c^n^ted with shipping. 

At the Royal United Service Institution also Sir 
fohn Hay did good service, and gave proof of his 
love for and acquaintance with many branches of 
science, as well as his desire to utilise all departments 
of knowledge for the improvement of the Royal Navy. 
In short, for a man born early in the liincteenUi 
century, and employed at sea frOm a tender age until 
he had reached the prime of life, Sir John Hay was 
remarkable; and he may be fairly described as a 
pioneer in the class of scientific naval officers which 
has now become both numerous and influential. 

Of his political career this is not the place to speak, 
but allusion may be made to his services as a Sea 
Lord of the Admiralty in 1866-8. Although the 
'ippointment of Sea Lords was then made largely on 
poiiticaU, as well as professional grounds, and his 
political' future might have been seriously prejudiced 
bv the independent action which he took in November, 
1866, he refused to sign the Navy Estimates, and 
tendered his resignation because he considered the 
new programme of shipbuilding to be inadequate. This 
action showed the temper of the man, who, under a 
most pleasant and conciliatory manner, concealed 
great strength of character and readiness to act up to 
his convictions. business capacity was consider- 
able^ :h.e was a dipable speaker, and an agreeable 
writ^^s a.% his books dealing with the naval service 
shovv^.,. He died full of years and honours, mourned 
by many friends;/ but some years of retirement, 
accompanied by blindness towards the end, had pre- 
vented hini^friom .being so much before Jhe public as 
formerly. Hlsv.work ' was done and well done, and 
many Of its results will abide. 


"p/e. A, H. KEANE. 

rfegret to announce the death of Dr. A. H. 

* Keane on February 3, after a long illness. He 
w;is born in Cork in 1835, educated in Dublin 
and|i«lsewherc, and completed his student career in 
Romb, finally taking his degree with honours in the 
Ronfan Catholic College in. Dublin. Later he studied 
in. Germany, and thercafte/ devoted himself to literarx'^ 

■ .work,, his first important book being a “ History of 
<ikhc English Language” (1878). Shortly afterwards 
he taught English, German, French, and Hindustani 
at the Hartley Institute, Southampton, and subse- 
quently a professorship of Hindustani was created for 
him at University College, London, which he resigned 
in 1885; After a short visit to the United .States, he 
settled' down in ’Hampstead, where he resided until 
his death. 

Anthropology, loses in Dr. Keane 01# of its most 
prolific and^ erudite studUnts. His literary training 
and groat command of languages predisposed him to 
collation and synthes&)|> as is proved by several excel- 
lent. studies in the Journal of the Anthropological In- 
stiuite; for example, “On the Relations of the Indo- 
Chinese and Inter-Oceanic Races and Languages f’ 
<:t88o). “The Botocudos” (1883), “The Eth- 
nology of the Egyptian Sud^n ” (1884), “'fhc. 
Lapps*’ (1885), and others. Hn* idso contri- 
buted very numerous articles oh' ^thnotog^ tp^ 
Nature/ The Geographical Journal, The Academ^^ 
NO. a|o6, VOL* 


The Encyclopaedia BrtlanhlCa (ninth edition), Chanu 
hcts\s )^ncyclopaediaXia^^^ and^CasselVs Storehouse 
of ^^eneral Inf Of more permanent 

value are his admirable morj|foaphs on Asia, Africa, 
Central America and West Indies, and South America 
in “Stanford’s Compendiuhi of Gcog^hy and 
Travel.” AmongstIKther publications are ^The Boer 
States, Land, and People” (1900),. “The Gold of 
Ophir” (iQOi), and numerous translations, as, for 
example, “The Earth and its Inhabitants” (Elisee 
Reclus), “Peruvian Antiquities” (W. Reiss and A. 
Stiibel), “The Science of Language” (Abel llove- 
lacque), “Philosophy, Historical artd Critical” (A. 
Lefevre), “Travels in Africa” (W. Junker), ^md “The 
Second Deluge ” (J. Rodenberg). 

But Dr. Keane’s reputation will Vest mainly on his 
“ Ethnology ” (1896), “ Man Past and Present ” (189*^ 
and “The World’s Peoples” (1908); The first deals 
with the physical and mental evolution of man, the 
antiquity of man, criteria of race, and the primary 
dthnical groups. The second is a masterly summary 
of the ethnology of all races and peoples, and is nii 
indispensable book to all interested in such subjects. 
The third, as its subtitle explains, is a popular account 
of the bodily and mental characters, beliefs, traditions, 
and political and social institutions of the world’s 
peoples ; the jiumerous photographs add greatly . Ui 
its value. 

Dr. Keane was a typical library student, and being 
of retiring disposition, was rarely to be seen at scicMi- 
tific meetings. He had strong vi^s and could ex- 
press them with vigour, but ha $d not seek con- 
troversy. Although lack of opportunity prevented him' 
from making any original investigations, the vast 
c.xtent ^ his reading enabled him tb marshal in an 
orderly manner the observations pf other peoph?, and 
often 'to throw a fresh light upon tliem. 

A. C. TT.Mmov. 


NOTES. 

We regret to announce the death, on Kebniarv 2, in bis 
sixtieth year, of Dr. II. T. Bovey, F.R.S., formerly Rcelor 
of the Imperial College, of Science and 'J'cchnology. 

M. Bioourdax has been elected president of the Paris 
Bureau cles Longitudes for the present year. M. Baillaud 
becomes vice-president, and M. Andover secretary. 

The gold medal of the Royal Astronomical Society bas 
been awarded by the council to Mr, A. R. Hinks, for bis 
determination of the solar parallax from observations of 
Eros. 

The Canadian correspondent of The Times announces 
the death, at eighty-seven ye^s of age, of Sir James 
Le Moine, who for many years was an industrious writer 
on historical and ornithological subjects, and in 1894 was 
elected president of the Roya],:>Society of Canada. 

Reuter’s Agency reports' that two British oflicers, one 
belonging to the Survey of India, haYe,jj^4en detached to 
locate the falls of the Brahtns^tra^™teh are wputed 
to exist in the hitherto -. ' rodch of the*^ river 

which lies between Assam bend of the river 

to the northward. Attempts liii'fr^’been made by native 
.surveyors and others to Ibcate tlie^ falls and to traverse 
this part of the river . where i^; valley cuts across the 
great Himalayan chain, but without any success. 

Further evidence shows four reported earth- 

quakes referred to in our last isSu6 (p. 459), that felt in 
Glenfruin on January 26 was probably hot of seismic 
origin. The shocks at Lennoxtown , on January 20 and 
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Llanhillevh on.Januarj' 26 wer 4 ^ extremely local, and theee*' 
can bf little doubt thdt they' were ^ue in part to artilidal 
causes, 'the Dunblane Jshock of January 28 was one. of 
the s» ri'^s of earthquakes; which have been so prevalent 
since 1005 on tlte; soutJ\ side of the Ochil Hills, possibly 
with its focus ratliervAarther to the west than usual. 

A CF.LEDKATiON of the Centenary of the Academy of 
Natural Sciences of Philadelphia is to be held on March 
n)-2J. The publication of three volumes has been decided 
upon : a commemorative volume of scientific memoirs ; an 
index to the serie^ of Proceedings and Journal up to and 
including 1910, ndw • amounting to nearly one hundred 
volume^; •and a detailed history of the academy by Dr. 
Nolan.’ Delegates will be received and historical addresses 
^•ill probably be delivered on the first day ; two morning 
sessions will be devoted to the reading of scientific papers; 
and there will be a banquet on the evening of March 21, 
the oflicial birthday of the academy. ' 

W'e b arn from a communication received from the I 
Decimal A^^sociation that the King of Siam, on November ' 
15 last, ordered the adoption of the metric system through- 
out his Ivingdom at an early date. The authorities in 
Siam nr»* in communication with the Bureau International 1 
firs- Poids »-t M<!*sures at Sevres, on the .subject of the pro- 
vision i.t siandards and prototypes for furnishing a Central 
Olllco of Weights and Measures for the country. The | 
(lovernineiii; stands pledged to the passing of n law intro- 
ducing system in about a year from now, which law, | 
.after an oplion.al period 'of one year only, will be enforced 
ilu'oughour the Uingd'om.', 

I'ROr. A. S. HlTCiicdiCK, systematic agrostologist of the 
Bureau of IMant Industry, U.S. Department of Agriculture, 
who rt pr» «srnted the Smithsonian Institution in the bio- 
logical Mirvcy of the Canal Zone as a collector of grasses, 
has ju.'sf iv-uirned to Washington. He estimates that he 
has secured about 150 species of grasses from the Canal 
Zone aloiu', and that, including the collections of Messrs. 

• I’ittif r and Maxon, the National Herbarium will have as | 
nianv a^. joo sjK'ides from Panama. This greatly increases 
ih(' knuwn species, and Prof. Hitchcock believes that he 1 
has from four to five times as many from this region as | 
wore pr» viously known. . Many of the specie,s found in 
I'anama were known previously only from Brazil and other 
regions of J?<iuth America. 


Dr. L. a. Bauer ..)f*^turned . to his oflice at Washington, 
D.C., at the end of December last, after a nine months’ 
trip of inspection of magnetic work on board the 
and visiting magnetic institutions in the Pacific 
Islands, New Zealand,. Australia, India, Burma, China, 
and Japan. Ihree positi9ns\as magnetic observer are to 
be filled in the Carnegie iiistitution of Washington at 
salaries ranging from 900 to r^oo dolli^rs per annum and 
field cxpens»^s, according to graining and experience, with 
possibility for further promotions' as advancement is made. 
The duties inwLy.. assignment ' to magnetic survey work 
(determination the magricttlc. elements), according to 
circumsiances, either ^Qn.\:land in foreign countries or at 
sea on board the' magaet^s;;t^ikvey yacht Carnegie, Appli- 
cations, with full st^t^ents as to collegiate training and 
experience, and accompanied by references, should be for- 
warded immediately, .aid. addressed to ; The Director, 
Department of 'I 
Washington, D.C. 


'crrestri^i;. Magnetism, The Ontario, 


In the notice of Prof. Sollas’s ^‘Ancient Hunters” in 
^Nature of JalRiary 25; the reviewer assumed that qs no 
reference was made to Mr. J. Reid Moir or his sub-Crog 
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flints they were V rejected jyCiwnvincing evidence of man’s 
existence.” J^r.^Moir to suggest that the absence 

of mention of htei. V4ttt|)iements from below ; the Crag is 
probably due to the chapter dealing with having 

been written before the facts of his discovcfry' niade 
public. Wc understand that the book was in' pifmt teforo 
Prof. .Sollas had the op|)ortunity of examining Mr. Moir ’s 
specimens, so that it is scarcely correct to assutii^ ^that he 
has rejected them as evidence of man’s workm.^s)>|p. 

The discovery of a human skeleton beneath a' Stratum 
of Boulder Clay near Ipswich, and partly embedded in 
the underlying mid-Glacial sands, is likely to prove an 
event of cunsiderablc importance to those interested in the 
evolution of the modern type of Man. .According 
somewhat sanguine report whiip appeared in The Times 
of February 1, Mr. J. Reid Moir and those who $8% the 
remains in situ are confident that the overlying ' Stratum 
of Boulder Clay (4J feet in depth) was undisturb^^, and 
that the remains arc older than /the deposition . of the 
Chalky Boulder Clay, which marks .the most Sfbvera^f tin 
various Glacial periods. If this proves to be -‘th* case, 
and no doubt Mr. Moir and thos 4 associated with him 
will place all the evidence before experts at an earl}*' 
date, the skeleton thus found will, be the earliest re- 
mains of the Imman body yet found in Kngtand. The 
skeleton has been examined by Prof. Keith, *who reports 
that in all its essential features it is of the modern 
type, with absolutely no trace of the unmistakable 
characters of Neanderthal man. Vet the period assigned 
to the Ipswich remains is long anterior to the Moustcrian 
period to which the remains of Neanderthal man belong. 
To those who regard Neanderthal man as an altogether 
distinct form of mankind which persisted long after the 
modern type of man (Homo sapiens) was evolved, this 
discovery at Ipswich will cause no surprise. . 

The study of plant diseases is so important from the 
technical point of view, and presents so many problems 
of scientific interest, that any suggestions for advancing it 
deserve serious consideration. The Biology Committee Of 
the Agricultural Kducation Association is organising a 
card index that shall form a systematic record of fungus, 
insect, and other diseases of plants, and invites the co- 
operation of those able and willing to help- Jn. ordw. that 
the record shall be as complete as possib^le. The value 
of the work, of course, will depend entirely 'ort/the extent 
to which this invitation is taken up. TheVrecord *,thus 
compiled will be available for consultation by.* any ^ investi- 
gator, either by application to the secretary 'of . the com- 
mittee^ Prof. J. H. Priestley, of the University of’ Leeds, 
or by^application to the Board of Agriculture, , which WiU, 
hold duplicates of all the entries. The commsl^ee hopes 
to receive the cooperation of all investigators of this sub- 
ject in the British Isles, and to form a record that shall 
noil only be useful to the economic biologist,* but also to 
the mycologist and to other students of plant . diseases. 
Full information about the scheme can be -obtained from 
Prof. Priestley. 

It is stated by The Times that «the ;'fea^g^ Saving 
Bill is to be brought forward again viiaxt' Seialoht'; and its 
supporters hope that a member who bbtainW.'a- place 
in the ballot will introduce it . :,^rom the $ai]^e.,'i^^cce we 
learn that resolutions iii favour of the Bill have notv. been 
passed by 408 city corporatipns and town and' district 
councils, including'. the Cities of London, Westrpinstcr, 
Glasgow, Liverpool, Belfast, Dublin, Shoflield, am^^rad- 
ford, and. a majofity of the London boroughs — that is to 
sspventeen.odt of twenty-eight. It is scarcely/ to be 
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expected that tlie representatives upon the^e bodies should 
he familiar with the zone syste^m of standard time reckon- 
iiiji Tjow recognised throughout alm6^.t'vihe whole civilised 
world, for if they were they would uiiaerstand the prac- 
tical and international importance of the invariability of 
the Greenwich meridian upon which the system is based. 
Surely in a matter of this kind ‘expert knowledge is a 
safer guide to follow than argument derived from the 
counting of heads. What is wanted is the opinion of 
astronomers, navigators, and others, who know the moan- 
ing of standards of time and longitude, rather than of city 
corporations and district councils, which would just as 
cheerfully pass a resolution in favour of a periodical 1 
cl^ange of position of the equator as they do that for ' 
placing Greenwich in the ,j||[ngiludc of Herliii during certain 
months of the year. 

Mr. C. G. .Ahkot, director of the Smithsonian Astro- 
physical Observatory, has just returned to Washington 
fn m Bassour, .'Xlgeria, where he has beem making astro- 
physiqal observations in regard to the solar constant of | 
radiation. The observing station in Bassour was estab- 
lished in July, n)ii, when Mr. Abbot and his field 
assistant, IVof. F. P. Brackett, of Pomona College, 
,Mrivr*d in Algeria, and obsrrvatitms were continued until 
live end of Nov«>mber. l‘'rom previous work at Wa.shing- 
ton, Mount Wilson, and Mount Whitney, it had been 
di termihed that the sun was probably a variabitj star, and 
I hat apparently its radiations frequently fluctuated from 
i to 5 per cent, during irregular periods of from five to 
ten days’ duration. Although strongly indicated by the 
work on Mount Wilson, the result \vas .so important that 
it .seemed necessary to test it further by means of 
simultaneous independent oKservations h(*ld at Mount 
W’ilson and some other high altitude station remote from 
ihero, when? an equally cloudless atmosphere existed. Mr. 
.Abbot made complete determinations of the solar constant 
of radiation for forty-four days in Bassour, while his 
assistant, Mr. L. B. Aldrich, made similar measurements 
at Mount Wilson, Cal. The two observing stations were 
separated by a distance nearly equal to fliat of one-lhird 
the circumference of the earth, thus making the locations 
ideal in that respect. Unfortunately, some cloudy weather 
was encountered at each of the stations, but the records 
of about thirty days will be available for comparison. 

Tiik Evening News of February i made some interest- 
ing remarks on (’’andlemas, February 2, one of the great 
festivals of the May or agricultural year which precedes 
fh(? present solstitial year. The church candle festival 
followed the lighting of bonfires or blazes in thcf stone 
circles, and was d(?dicated to St. Blazius. The proverbs 
■ show that the day has always been considered a critical 
one from the meteorological point of view — indeed, V The 
*|iroverbs which cluster round this day are more numerous 
than those about .St. Swithin’s, St. Martin's, and ^t. 
Michael’s Days combined. .And they all p*f»*r to the 
weather.” 

“If Candlemas Day is come, and gone, 

'I'he snow lies on a hot stone {i.e. soon melts).” 

“If Candlemas Day be fine and clear, 

, There’ll be two winters in the year.” 

. ” A windy Christmas, a calm Candlemas, 

.Are sure signs of a good crop of grass.” 

“If Candlemas Day bring cloud.s and rain, 

Winter is gone and won’t come again. 

” If the lark sifigs before Candlemas (it did in 191a) 
She’ll soop cry out and mourn alas! ” f, • 
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The.se proverbs are followed by a letter from a corre- 
spondent, who writes as follows You may sum up 
this British proverbial wisdoni thus : If February 2 
(Candlemas Day) i$ cold, we’" shall have a cold, late 
spring and a fine summer. If wet and warm, the chances 
arc wc .sh,all get a dismal summer after a fine, open 
spring. Sonic of the scores of available proverbs con- 
tradict each Ollier on minor pointy. They all agree that 
February 2 (Candlemas Day) is a critical point in the 
year. It sets the barometer and thermomet(‘r for us. I'or 
years J have verified it, and tny advice is, watch tlie 
weather on February 2.” 

Tin; December (lOn) number of The Journal of Hygiene 
(vol. xi., No. 4) contains a paper by Drs. Stokvis and 
.Swelleiigrebel on the purification of water by an infusoria^. 
(Colpodu I'ucuUus). Numbers of Colpodtu were added to 
emulsions of bacteria in water, and as a result the water 
was cl.arified, and the bacteria were removed. 'Phe puriD- 
cation was effected only in the presence of living Colpoda*. 

We have received the first number of The Journal of 
Vaccine Therapy^ which is edited by Dr. R. W. .Mien and 
published by Mr. II. K. Lewis. It contains papers on tlv 
vaccine treatment of rheumatic fever and chorea by Dr. 
Buchanan, of (\plioid fever by Dr. Sadler, and of anie b\ 
Dr. .Mien. Important as vaccine treatnumt is, we sc:ircel\ 
think that the subject requires a special journal. 

The .\faUiya Medical Journal for last October (vol. i\., 
part iv.) is devoted to the subject of beri-beri. Rei'ent 
res«*arch, in particular by Braddon, Fraser, and Stanton, 
strongly suggests that the use of ” polished ” rit e, which 
seems to be deficient in certain nutritive qualities, is the 
cau.se of this disease. The editor, however, points out that 
there are certain outbreaks which do not .seem to h(^ (*\- 
plicable on this hypothesis, and publishes a translation of a 
p.'iper by Kohlbrugge in which it is suggested that certain 
acid-forming bacteria present on rice may be the actual 
cause of beri-beri. 

Ax the present time, when public interest is direclni to 
the political situation of China,’ we may direct attrntion 
to two valuable papers contributed by Mr. K. W. Cap* n 
to the fifth volume of the Publications of the .Aineiican 
Sociological Society. In the first this writer, who 
familiar with the conditions of inner China, gives a 
graphic account of his observs^tipns. He describes, in 

order, the struggle for existence, the physical constitution 
of the people, their mental characteristics, the organisa- 
tion of family life, the evils resulting from neglect of 
forest conservation, and the lack of patriotism among th** 
rural population. It is, on the whole, a melancholy 
picture of social decay a$. the result of misgovernment. 
The most interesting portion is that in which he discusser 
the physical characters of the people and their power of 
resistance to disease and injuries as compared with 
Kuropeans. In the second paper he reyiews wjth ample 
knowledge the effects .of ..W^tern influences upon the 
people of the Orient. j 

.After an exhaustive study;A,pf ‘ tlie limb-arteries of the 
Primates, the details of which recorded in the January 
number of The Journal of Anaiotny and Physiology, Mr. 
T. Manners-Smith arrives conclusion that these 

arteries— as, indeed, had bcefi 'i previously suggested -are 
arranged on a definite iystemi V Tljey are, in fact, form* d 
on a .segmental plan, ’4nd to . extent appear to have 

constituted portions of the tubules of an arterial plexus 
with' longitudinally arranged meshes. must also 

regard the normal arrangement, which is proper to a par- 
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ticul.'ir family or ^ecies, as the result..^ meohanical con- 
ditions nffocting tflc’ particular' family' 0]n^pecies in such a 
way that tho departiirc^froih the general reticular plan is 
tixrd and definite for the' animal in question.*’- 

The American Bison Society, in its fourth annual re- 
port, ioio~ii, has to deplore the loss of the services of its 
president. Dr. W. y. Hornaday, who has been compelled 
by pressure of other work to resign that position. He 
has bj'en elected the first honorary member of the society, 
.'iiid is succet^ded in the presidential chair by Prof. F. W. 
Hooper. Despite a few mishaps, matters appear to be 
going w('ll with the survivors of the bison in its native 
country, the total number of pure-bred animals being 2760, 
, Mgainst 2108 in iqto and 1917 in 1908. Attempts to capture 
the remnant of the Pablo herd in the Flathead countr\ 
the Canadian Government have had to be abandoned 
account of the wild state of the animals, which have 
hfcome completely uncontrollable. . The society is anxious 
lo establish a new herd in one of the Dakotas, preferably 
South Dakota, which formed part of the headquarters of 
iht; bison, and the proposal has been favourably received 
by tin* s(rcrciarv lo the Federal Government. Efforts are 
also being made with a view to the establishment of a 
lu rd eilh»*r in tln‘ Adirondack Range or in the n«»w Hudson 
Kivi-r Park, New York State. 

t 

Ijii- horned lizards, or “horned toads,” of California 

id Nevada form the subject of an illustrated monograph 
by .Mr. H. C. Bryant in the Zoological Publications of 
til.' Lhiiversity of California (vol. ix., No. i), which also 
includes a surViB^ of the whole group. In the second 
edition of the British Museum/' Catalogue of Lizards,” 
twelve species, all included in the genus Phrynosoma, of 
th»^so strange ri^ptiles were recognised ; but Mr. Bryant 
now admits sixteen, one of which, from the desert tracts 
of the Gila and Colorado valleys, is made the type of a 
"i par.atc genus, under the name Anota maccallif its claim 
to this distinction being based on the length, smoothness, 
and conical forms of the horns, tlu^ presence of three (in 
pl.'uc of one or two) rows of peripheral spines, the 
llath.ned tail, and the existcaice of supratemporal openings 
in the skull. Excellent figures show the specific variation 
t)f the skull, which in its horn-sheathed spines exhibits a 
remarkable parallelism to some of the dinosaurs. These 
horns are considered to be for defensive purposes, serving 
to frighten certain enemies, although it is scarcely conceiv- 
abk’ that they can be effi^cious in the case of rattle- 
snakes, which are some of .the worst foes. Some of these 
lizards are viviparQU.s,‘ but -Others are oviparous, the c*ggs 
being in the case of one species buried in the sand, although 
in a second they arc .hatched almost i mined iateiv after 
e xtrusion. Particulars ’kfe giVen' with regard to the re- 
markable habit possessed by these lizards of spurting jets 
of blood from the eye, ‘ from which it appears that the 
phenomenon is preceded 'by codgesiion of the upper c'yelid, 
from tho undcrfaiurfqoej,^ which the jet issues. 
k ^ 

I.rn LE inf ormatij^iltti, hitherto beerji, accumulated about 
I In* composition of tnilk in India. Messrs. Meggitt 

and Mann have recennyrtpublished in the Memoirs. of the 
Department of Agriojlt^b in a number of analyses 

which show that the ^Ik contains a high percentage of 
butter-fat, as much as V nr 6 per cent., against a general 
3 per cent, in England, but there is, very great variation 
even among animals of the same breed. Indeed, the whole 
invesligatiod emphasises the extremely unselccted character 
of the herds, and suggests possibilities of marked improve- 
ment if selection is carried on over a sufficient tinic. 
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lx the October (1911^: number of The South African 
Journal of organ nfi||^e South African Associa- 

tion for the AdvaftCenicnt of Science, Dr. Juritz describes 
the results of the chemical investigations he has made in 
, Cape Colony during the last twenty years or more. They 
I deal with waters, poispnous plants, soils, fertilisers, cereals 
j and other agricultural produce, and minerals, and afford 
an admirable illustration of the way in which the chemist 
can serve ew country. A short biography is given of 
tho late Dr. Bolus, who played .so prominent a part in the 
development of botany in Cape Colony. 

Ok the many problems connected with soil fertility, few 
are mon.' important than those centring round soil erosion. 
T^e causes and remedies are dealt with at some length by 
Mr. M’Gee in Bulletin 71 of the Gniied Stales Department 
j Agriculture, Bureau of Soils, where some adiiiirtable 
1 photographs also are given showing tho various types of 
erosion. Whenever land is brought into cultivation and 
then neglected, erosion is likely to be serious; only when 
the surface is covered with vegetation can it resist the 
di.sintegrating effect of the rain. \’ery slight depressions 
in the surface, suffice to form a channel, which rapidlv 
widens and deepens, and before* long attains considerable' 
dinv*nsions. The remedies consist, therefore, in planting 
the land and in terracing. 

\ L'SKFUL article dealing with two prevalent disease.s of 
I the potato plant is contributed by Mr. R. .S. Horne to 
the Journal of the Royal Horticultural Society (vol. 
xxxvii., part ii.). 'I'he author sifts carefully the conflict- 
ing statements ranged round the lowly fungal organism 
ChrysopMyctis endohiotica, producing a disease known 
under the different names “ tumour,” “ warty disease, 
and “ black scab,” and contrasts the swellings induced by 
it with tho more pronounced canker caused by tin* 

I niyxomycete Spongospora solani ; the latter disease 
known as “ corky scab,” or “ potato canker.*’ The author 
adopts th(i terms tumour and canker because they indicate 
j the actual nature of tho disefises, which are, of course, 
quite distinct from the potato disease due to Phytophthora 
infestans. Attention is also directed to a note by Mr. F. J. 
Ghilteiidun in the Journal discussing .self-sterility of apple 
trees, that is, the dependence of fruit formation upon 
pollination of the flowers with pollen from another variety. 

I.N the January number of Pctermann*s Milieilungen 
Prof. A. Woeikow discusses the salinity of the oceans, and 
in particular the greater salinity of the Atlantic Ocean as 
compared with either of the others, and this in spite of the 
continental area which drains into the Atlantic Jt^eing far 
larger than those which feed the Pacific- and Indian 
Oceans. He attributes the higher salinity of the Atlantic 
to the large amount of water-vapour which is carried on 
to the continents, which are of comparatively low altitude 
where they front this ocean. A map of the salinity of the 
oceans, the drainage areas supplying them, and the alti- 
tudes of coast margins is included. 

In The Geographical Journal for January, Sir David 
Gill, F.R.S., describes the 4-metre and aVmetre . com- 
parators which have been constructed -for the Government 
of India by the ("ambridge? Instrument Compdhy under, his 
supervision. The former is for comparing all st.andartls 
of length up to 4 metres,, and enables the determination ' of 
their absolute coefficients of expansion by heat ; the latter 
is designed for comparing the lengths of 24-metre invar 
wires or with a .standard 4-metre bar. - Unfprtuhately, 

only -d ‘ summary is given of the description of these 
ImjpQrtant pieces of apparatus, and -no plans ar^ .included. 
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At the same meeting Mr. J.-M'A. Bari^j*tiisc the 
preparation of invar and qubtod t^.' bespits of ex- 

periments ma.dfe to dcteriBnc thehr varfotion d8%‘ to ageing* 
rolling and unrolling, and tension! The ^periments were 
vrrv instructive, though the number quoted was small. He 
referred to the difficulty of determining the true tempera- 
ture of a tape suspended in air, and advocated its deter- 
ininaiion by means, of its electrical resistance. Mr. 

Iv F. E. Keeling directed attention to this difficulty in 
In 10, and showed that there might be as much as 2® C. 

1m iw.-cn the tape and the surrounding air. 

Inki errino to the letter on concentric joints in ice by 
Mr. 11 . J. F. Gourley in Nature of January 25, Julia R. 
tirugell, of Burleigh Stroud, Gloucestershire, sends some 
ul Starvations on the same phenomenon. The roadside ffcol 
studied was 6 feet long, 4 feet broad, and 1 foot deep in 
I he tniddle and .about 3 inches at the side. The rings seen 
only followed the line of the edge on one side, and half- 
w;i\- round the ends, projecting stones apparently inter- 
fering with their formation on the other side. A piece of | 
io-. 16 inches square, cut out and examined showed the 
hiilh iormation. The ice was 2 inches thick at the edge, 
m-.d the first bulh was 31^- inches from the edge and pi*o-‘ 
j'-a-d 2 inches, being followed by four others of varying 
>hapt s.. Alcnig the line of the rings the bulbs appeared 
in 1).' continuous, except the second, which was saucer- 
s^haped in appearance. Looking at the surface of the pool, 
which was of very smooth ice, the rings were seen 
riltf-rnately clear and opaque, and inspection of the under- 
surfaci Of the piece removed showed the bulbs were clear 
through to the surface. The opaque effect seemed to be 
due to ice crystals on the under-surface of the ice. The'' 
icf was the result of several nights* frost,, with no thaw 
hv rlay. 

lx connection with the exceptionally warm weather of 
last summer in Europe and the United States, an article 
h\ Mr. R. ■ Mossman in Symons's Meteorological 
Magitzinc for"' January, on the “ Abnormal Weather in 
Soiitli .America during 1911,” is of considerable interest. 
I'or ilu? f'egiqn north of lat. 40® S. in Argentina and part 
of Brazil the following mean temperatures below the 
normal (1S98-1907) are given for the four months June- 
Septemher :--*^ean max. 2-5° F., mean min. 3*0®, mean 
ti mperature^ 3 » 7 ®.y From a map showing the departures of 
the temperature for the three months June-August 

.'in Argentina it is seen that the greatest depression, viz. 
5®j was in a small area in the province of Corrientes. 
South of Latitude 35°, except for a small patch in Buenos 
Aires, the depression did not exceed 2®, and south of 41® 
the temperature was above the average, reaching an excess 
of 3.5® near the Atlantic entrance to the Straits of Magellan. 
The authorri observes that there is little doubt that during 
the year in question a marked displacement of the 
“ cenircs of action *’ of both hemispheres took place. In 
South America the meteorology of the whole year pre- 
sfMited a sequence of abnormal features, amimg the most 
jjiuminent being excessive rainfall at Rio de Janeiro in 
•March, iqu, and extreme drought in Buenos .Aires in the 
rune’ month. 

A COURSE of lectures delivered before the students of the 
j(>!ins Hopkins University by Dr. Charles Edward Brooks, 
on “ TableS'Ot Mortality and the Theory of Probability,” 
is jiublished in abstract in the Johns Hopkins University 
Circulai, No. 10. 'Ihc abstract of the six lectures only 
occupies forty-two pages, and is accompanied by a reprint 
ol ilie “ American " Experience *’ table of mortality. It . 
should enable any student possessing an elementary >icnow-^ 
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Icdli^j,; of algebra ^nd the inwtr notqtio^of the calculus 10 
dn'‘ with a very 
smkli* ^amount .of pr.(^^ It shows that the 

study of probabilities and sta^Stics is not nearly so 
difficult as is commonly supposed; .1. It is. highly desirable 
that schoolboys should learn the elemehtary notions o# 
probability soon after they have learnt, to multiply vulgar 
fractions, and that the elements of statistical mathematics 
should be taught in schools and colleges in place of much 
of the present useless algebraical drill. 

A REPORT on graduate work United 

States universities and colleges is^ published in the Bulletin 
of the American Mathematical Society for December, lyii, 
and forms part of the report of the International Com- 
mission on the Teaching of Mathematics. It would” 
appear that forty years ago practically no facilities existed 
for the study of higher mathematics, the school cstablislieil 
at Harvard under Benjamin Peirce being one of a few 
noteworthy exceptions. At present a much more satisfac- 
tory state of affairs has been reached, many institutions, 
both large and small, possessing well-attended schools of 
higher study frequented by bCth graduate and under- 
graduate students. The report deals, furlhor, on the 
advantages and disadvantages of study abroad, the former 
including the acquisition of foreign languages. In regard 
to the training of teachers in higher mathematics, Iho 
report' reveals a very different state or affairs from that 
now prevailing in England, namely, am excess of demand 
over supply. This, in the opinion oL'the committee, is 
likely to have a disastrous effect i/i ^coucaging graduates 
of mediocre ability to undertake s6mc wwk that thev can 
call research ** in ordl'r to qualify as ‘^^ege instruclurs. 

With the aid of the Rumfqrd Fund, Mr. . 1 *. W. Bridg- 
man, of the Jefferson Physical Laboratpry of Harvard 
University, has continued his experiments . on Ihf^ proper- 
ties of substances under pressures . up to 12,000 atmo- 
spheres. His most recent work relates to mercury, and 
the results are published as Memoir 12 of vol. xlvii. ol 
the Proceedings of the ^American Academy. He uses a 
steel piezometer, through the bottom of which a minute 
hole is made. The piezometer is filled with mercury, and 
is subjected to pressure in a cylinder of water. As the 
pressure is applied, water is forced into the piezometer. 
When the pressure is withdrawn mercury flows out, and 
the amount which remains in the instrument allows the 
compression to be determined if those of the water and 
the steel are known, That.^sOf steel was determined in- 
dependently by the change of length of a rod under 
pressure. That of water was measured by inverting the 
piezometer, filling it with water, and subjecting it to 
pressure in a cylinder of mcrcUry. As the experiments 
were carried out at temperatures .from -r39® C. to +22® C., 
they allow the isothcrmals for solid . and liquid mercury 
l>etween these limits to be drawn ,on . a pressure-volume 
diagram. • v' . " ‘ ..y 

Vol. vi. of the Journal of Metals ion- 

tains the May l^ure of i9ii,/^fl^r^d'Vby Dr. G. T. 
Beilby. The tiire, ** The . llafltl*?!^^ States in 

j Metals,** gives a very. inade^hatCv.idl^!bf the importance 
of the conclusions which thfe ^auttefe' has* ' reached, by his 
investigations on metaU,, The central 

fact appears to" be that .the''1n|i|tecmles of any pure sub- 
stance may be assembled iii ways, each of 

which imparts to the substance dij^^^ physical properties. 
In the first form the substance is crystakine, stable under 
heat treatment, but yields readily to meciianical forces. In 
■the second the substance is amorphous, becomes crystal- 
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line under heat treatment,* but is mu^ ijfaro stftftJe under 
mechanical forces maai^/the. fprnicr. polishing^ 

of a surface is down first or crystal- 

line form near. rite dlirfacei' and the maferial flows, ulti- 
mately solidifying in. the .second or amorphous state. Wire- 
drawing or other mechanical treatment produces the same 
effect, and the author shows. how most of the properties 
of materials used in construction are due to the presence 
in them of molecules in the two states of aggregation. 


fdrmtng;;^ijQid^f|^1^s^ .of entirely; .ii^tiirai or 
Normal' lather aHaboratory.;, term and pro- 
duct. The so-called “pure” cellulose in the form 
chemical filter papers represented about 90 to 95 per cent, 
only of “ normal ” purity,. The supposed iden<ity of “ rng 
cellulose” with “ norijial cellulose” is. an illuislOn'. Mr. 
(*ross suggested that the type of combination of 
with cellulose to form ihn complex i|lignocellulosc V may 
in time modify our view.s of chemical combination, o 


A TAPEK by Dr. K. Weiss, of the University of Prague, 
which appears in, the July (1911) number of the Siiztiugs- 
hcrichlc of the ...^cademy of Vienna, offers a satisfactory 
explanation of the deviations of the values for the 
j'leincntary quantity or “ atom ” of electricity found 
recently by Dr. Ehrenhaft and by Dr. Przibram from the, 
\alue found by Prof. Millikan. Like the other observers 
who have worked in this field. Dr. Weiss uses the speM 
of motion of electrically charged minute particles of matter 
either under gravity alone or under gravity and an electric 
field combiiiecl. His particles were of silver of diameters 
about lo-'^ cm., obtaincej by the aid of an electric arc. 
His arrangement allowed the same particle to be observed 
• luring twenty or more falls, and the speeds found differed 
amongst theipselves by 50 per rent, in the case of the 
smallest particles. When Stokes’s law, either in its 
original form or with Cunningham’s 'terrection, is applied 
lo the observation Jj, the values of the electric charges in 
many cases* comcr.^^iess than the atomic charge. Weiss 
shows that this i& due to the particles executing Browmian 
inoveinenls, and applies Einstein’s theory of these 

motions to the qb^servattohs, he finds they give values of 
the atomic charge ' between 4 and 5x10-^® electrostatic 
units, in agreement with the number generally accepted. 

The isolation by Willstiitter and Esch, recorded in the 
current number (vol. Ixxvi., Heft 2 and 3) of the Zeitschriff 
I hr filiysiologisclie Chemie^ of the yellow pigment of yolk 
of egg in a crystalline state, and the identification of its 
chemical nature as closely related to the xanthophyll of 
green leaves, is an important contribution to knowledge. 
Willstiilter’s earlier work- enabled him to classify tlie 
chemically indifferent colouring matters of animal and 
plant pigments into two classes, the hydrocarbons, 
of the carrotenc group, soluble in light petroleum, and 
the related oxygen coinpOomds, of the xantho- 

phyll series, soluble in alcoliol. Nearly two years ago he 
able to show that lycopene, the red pigment of 
tomatoes, was a mciqli^r of the carrotcnc group. As the 
result of the extra^'bn . the yolks of 6000 hens* eggs, 
about 4 grams of !'.a. '^^Ude,; pigme^ remained. This has 
been purified by ciry^stdUi^tioa ; from a variety of solvents, 
from which the Which it is proposed to name 

luteine, scpaiates^’ iil|^ characteristic colouicd forms 
\nalysis shows at lo bofi«n isoi^nerSde of xanthophyll, and 
this IS confirmed the study of the absorption spectrum 
and other properties, 

Ab* a meeting Of^ the" institute of Chemistry, held at 
University College, on Januaiy 2b, a lecture was 

delivered by Mr.'^',; 1 P.;*'Cross on “Cellulose.” He pointed 
out that cellulose/ as a bails of manufacture, takes an 


We learn from The Engineer for February 2 that in 
the middle of last month there was put to work single- 
deck petrol tramcar on the short tram-line connecting 
.Morecainbe and Heysham. This car is the pf three 
ordered for this service, is capable of carrying thirty- 
seven passengers, and is driven by a 55 horse-poiter four- 
cylinder petrol motor. Now that the petrol tranvesdr is .in 
accomplished fa^t, it will be interesting to wettch the effect 
on the fortunes of electric tramway systems. Then? 
appears to be no reason why petrol tramc^rs should not 
answer their purpose as well as 'electric cars^; and it is 
evident that success will render thepi formidable oppoiieiU''. 
It is too early as yet to attempt ahy comparative estinnit* 
of costs of running or of upkeep, but it mustgbe remt?m- 
bered that the electric system calls for heavy: e?penditLij <.- 
in overhead or underground equipment, and alfeo for a 
generating station in those cases where the train wa} 
|e authority cannot purchase its electricity. 

Bulletin No. 49 of the University of Illindts contains 
an account of tests on nickel-stccl riveted joints carried 
out by Messrs. A. N. Talbot and H. F. Moor^. at the 
university engineering experiment station. A total of 
ninety nickel-steel and fifty-four chronie-nickel-steel joints 
were tested in tension, sixteen nickel-stccl and sixteen 
I chroine-nickel-stccl joints were tested in tension, com- 
pression, and alternate tension and compression. Stretch, 
slip, and set of riveted joints were observed,' qs well 
the bending of the rivets. There was a noticeable slip of 
joint generally at loads within ordinary working* 'Shearing 
stress of rivet. The movement of the joint increased fairly 
regularly to a load averaging about 35,000 lb., per square 
inch of rivet shear for the nickel-stcel joints, when a 
marked increase of movement was found. This increase 
was closely coincident with a marked .set of the joint ami 
with a marked bending of the rivet. All the riveted joints 
I failed by shear of the rivets, at ult^iate shearing stresses, 
which ran fairly uniform in both flie nickel-stcel and the 
chrome-nickel-steel series for all the types of joint tested. 
In the alternated load tests, the most striking . feature was 
the relatively large slip which took place at comparatively 
low loads. The amount of this slip was especially large 
when a joiqt had been subjected to a single, .load con- 
siderably beyond the ordinary load. . ^ 

Prof. A. M. Worthington, C.B., F.R.S.i contributes 
to the February number of Pearson^s Mdgatilife a well- 
illustrated article upon his photographic analysis of the 
splash and jet produced by dropping a rough^ marble into 
water from different heights. The same-^.iftumber contains 
an account of t^le life-story, with iUo>^^Jiops, of the. 
nightjar, by Mr. B. C. Andrews. ' ; 


important position. Primary • manufactured products pt The annual volume for 1911 pf the of Miscjl- 
factory cost represent*. 200,000,000!. per laneous Information ” of the Royal Botanic' ^ar|(lens, Kew'; 
annum for the United, fCiir^om. Cellulose derivatives form is now available. The volume is published" by H.M. 
the basis of smokel^; powders, an indispensable auxiliar}’ Stationery Office at the price of 4^?. fid., and may be pur- 
to photographic art/.md tHe raw materiaLof “celluloid.” . chased from Messrs. Wyman and Sons, Ltd., of Fetter 
Taking cellulose as typical coHoid;^'(an^ enlarging our j Lane, E.C. Several of the papers iq. tlie ten 

view to include industries based upon cblloids, their pre- { separ^'.qytt^ers included ini^^the volume have already been 
poffiierance is evident. Industry is chiefly busy, iq trans- j hotii^w^jf^ohi time to time in ^cse. columns, 
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Doubling of Maktian “ Canals.**— rTelegraphing to the 
Astrotiomischc Nachrichfen (No. 4551) on January 25, Prof. 
Lo\v(‘ll states that tlie canals Ganges and Janiuna arc 
doubling, both from the western mouth. 

Refortbp Fall of an AiiROLiT^. — A curious accident 
is reported in a Lloyd *s message from the Finisterre 
(Spain) Signal Station. The message states that at 
»j a.m. on January 25 «he semaphore and telegraphic 
.apparatus was completely destroyed by the fall of a meteor, 
causing an interruption of both the maritime and land 
communications. Nothing, more than is implied in the 
.'ibove message, is reported as to the finding of any 
meteorite or its fragments. 

.V Bright Meteor.- -From 'I'arndw Prof. Anton Wilk 
reports the apparition, in a clear, cloudless sky, of a 
bright meteor on November 15, 1911. The path lay 

between 2oh. 20m., +40°, and 22h. 40m., +30®, and was 
traversed very rapidly. At the beginning of the flight the 
meteor was about twice as bright as Venus, whilst during 
the flight it gave off luminous particles, and was followed 
by a long luminous trail. At first the colour was bluish, 
th('n a glowing yellowish-white, and the duration of the 
whole phenomenon was about three seconds. 

KriiEMERis for Schaumassk*s Comet, 1911/1. — Astro- 
nomische N'achrichlen No. 4549 contains an ephemeris for 
comet i9iih, computed by M. .Schaumasse from the elliptic 
elements now published by M. Ffiyet in the same journal. 

The present approximate position is i6h. 19m., —3® 57', 
and the comet is only about one-sixth as bright as when 
discovered. 

M. Fayct directs attention to the similarity of the orbits 
of this comet and that of 1894 I. (Denning). 

Observations ok Comets. — Bulletin No. 3 of the 
Khedivial Observatory, Helwan, contains a further list of 
positions of Halley’s comet dc'tiirrnined from photographs 
taken with the Reynold’s reflector by Mr. Knox-Shaw. It 
has been found desirable to apply a temperature torm^ in 
the reduction of the measures, the temperature having 
varied between 6® and 24® C. 

Numerous observations of comets are r(?corded in Nos. 
4550-1 of the Asirono 7 nische Nachrichfen from several 
^jbservatories. 


Distances of Spir.\l Nkbul/TS. — Assuming that the spiral 
nebultp arc external galactic systems. Prof. Max Wolf 
makes some .speculations as to their relative distances in 
No. 4549 of the Astronomische Nachrichten, His deduc- 
tions are based also on the assumption that such systems 
art of the same order of actual magnitude, hence the 
ipparent diameters are inverse measures of their distances. 

Measures'^^’of eight objects have been made, and the 
relative distances dcri^ni^, both from the measures of the 
length and the breadth'; the results for each object agree 
fairly well. Taking the parallax of certain objects in the 
Milky Way, e.g. Nova Persei, as 001^, gives a means of 
calibrating the relative scale, and Prof. Wolf’s final 
speculative numbers are as follow : — 


Object 


M3 1 

M33 


M81 


Mioi 

M51 

11524 

H476 

H,s6 


Distance in 

Apparent diameter, 

Diameter in 

light years 

light years 

33*000 

120 

1100 

94,000 

54 ... 

1500 

1 72,000 

18 

900 

289,000 

18 

1500 

370,000 

10 

IICO 

500, coo 

15 

2200 

522,000 

7 

1100 

578,000 

8 

1300 


Observations at the Moscow Observatory. — ^The fifth 
%olume of tjbe Annales de VOhservatoire astronomique de 
Moscoh is * handsome volume, in which Prof. Ceraski 
publishes nCimerous results derived from various observa- 
tions made sinci the new observatory was installed in 
1900 ; the frontispiece is a reproduction of a photograph 
of the new buildings. 

Among other results, Prof. Ceraski gives those obtained 
for the stellar magnitude of the sun in two separate re- 
searches in i()03 and 1905, In the first he compared the 
sun with V?nus, and then, in the evening, Venus was 
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compared with a Leon is. The sun was found to bo 
242,400,000,000 times brighter than the star, and, taking 
Muller's magnitude (1-57) for a Ledhis, the sun’s magni- 
tude is -%26-89. In the later resiSarch other stars were 
also employed, and —26*5 was obtained as a more trust- 
worthy value of the sun’s magnitude. 

Other papers deal with the angular velocities of Pcrscid 
meteors, a special eyepiece for solar observations, a 
method of utilising the sun’s heat, the intensity of the 
luminosity of the atmosphere near the sun’s limb, &c. 
Further, M. Sternberg has a long paper on the application 
of photography to the measures of double stars, and M. 
Blazko writes concerning Algol variables, and describes a 
type of slitless spectroscope. In the appendix a large 

number of photographs showing the regions around 
variable stars, discovered by Madame Ceraski, a re- 

I produced. 

Internal and Cloud Velocities of Groui’S of Stars 
IN Relation to Skkctral Type. — In No. 5, vol. xxxiv., 
of The Astrophysical Journal, Dr. Weersinn .arrives at 
some interesting results arising from a mnthr-m.aiical 

inquiry into the ratio between the linear velocities 

of the individual members of star group.s and the gf'neral 
velocities of the groups as a whole, as it exists in dilTen'iit 
spectral types. Prof. Kapteyn, giin a paper published in 

I 1910, found that the individual linear velocities of stars 
increase with age, and suggested; that this phenomenon 
probably entails a dissipation of star groups as the.v grow 
older. Dr. Weersma now shows, from a study of A-t\p< 
and K and M-type stars, that this suggestion is probably 
correct. He finds that the individual velocities do tend to 
increase with age, while there is apparently a tendency 
for the group velocities to diminish ; the evidence for thi* 
latter, however, is by no means conclusive. 

SILK^CUI.TVRK IN THE PHiuPPINKS.^ 
QILK production is one of the most important industries 
^ in most of the warmer,, parts of the world ; but thr 
mulberry silkworm, Bombyx wori, still supplies by far 
the largest proportion of this commodity. 

As regards the Philippines, although the Jesuit Father 
Antonio Sedwo made large plantations of mulberry in 
i593» 3^d introduced silkworms, and in 1780 tin* 

Augustinian missionary Father Manuel Caliana sent both 
mulberries and silkworm eggs from China, and the silk 
industry was carried on for a while with success, yet it 
seems subsequently to have been neglected until about six 
years ago, when the. Bureau of. Science again introduced 
mulberry silkworms into the Philippines, under the auspices 
I of the American Government, which, at the same time, 
promulgated an ,Act forbidding the introduction of silk- 
worms into the Philippines by unauthorised persons. 

This was due to, the fear of the probable importation of 
silkworm disease's ; biit It may also be pointed out that the 
introduction of that terrible pest the gipsy moth into 
America was due to an entomologist carrying on experi- 
ments with possible silk-producing moths; and great care 
should always be taken in introducing an animal or plant 
into a new country, as it sometimes becomes an unexpected 
pest, even though it may be innocuous in its native home. 

The Bureau of .Science began by ' importing the eggs of 
silkworms from Japan in 1905, but it was found impossible 
to preserve the eg^ of the next brood. Therefore, Jn 1907, 
cocoons of four different varieties. ' were obtained from 
Ceylon, and these proved to be a , great success. The 
pamphlet before us gives a fulDlj^tbry pf the developiArnt 
and management of the insec^. iff! ail. their stages. 

Having succeeded so- far^ • thisj . Bui^jeau of Science 
attempted in 1909 to. introduce/!^, Erl, or castor-oil silk- 
worm, Attacus ricinif belonging, to ‘another family of silk- 
producing moths, also from Ceyl^. The treatment of the 
silk produced by this' insect ia different from that used for 
the mulberry silkworm, for the moth must not be allowed 
to emerge from the' cocoon, and thf cocoons cannot be 
reeled, but must be spun like wool or' cotton, though when 
thus treated they yield a very fine' silk.' 

* A Manual of Philippire Silk Culture." By Charles S. Banks. ^Froiu 
the Entomological Section, Biological Laboratory, Bureau of 
Manila)' Fp* 53+xx plates. (Manila : Bureau of Printing, igU')!, 
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This moth is closely allied to, if not a form of, Attacus 
cynthia, the Ailanthus silkworm, which Dr. Alexander 
Wallace attempted, 40 ^Introduce into England some years 
ago. It is a very handsome species in all its stages, as; 



Fk;. male and female of Aitacus ricim^ 

Boisd., the Eri moth. 


may be seen by the accompanying figures of the moths and 
caterpillars. 

1 he castor-oil plant grows wild in the Philippines, and 
Ibis silkworm is more easy to rear, and requires less care 



Fig. 2.- -Eri silkworms ready to spin: half natural sue. 


than the mulberry silkworm. Several oilier silkworms are 
found in the Philippines, some of which may possibly be 
ultijmatcly utilised as silk-producers. 

Enejmies and diseases of silkvvoims sue discussed. ,1^ 
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most important of, the former are ants,\rats, and mice ; 
Land hitherto it has ■ ^en' possible to keep silkworms in the 
[‘fPhilippincs almost entirely free from dis 
care and supervision. 

Other matters treated of in this useful pamphlet are the 
silk house, the mulberry, shipping eggs, the silk trade of 
the Philippines, &c. The plates illustrate the mulberry 
and Eri silkworms in dll their stages, cocoons of Antheraca 
semperi, one of the wild silkworms, a mulberry nursery 
and plantation, plans of a silk house, and various machines 
u.scd for silk-weaving, &c. 

This pamphlet is a good Illustration of what, may be 
accomplished by a little energy and foresight in the way of 
introducing a profitable industrv into a comparatively new 
locality. W. jF. K. 

THE RECENT FROST, 

""pi 1 1C closing days of January and llie early clays in 
February witnessed a keen frost over the Briti.sh 
Isles, but from the current weather changes it , seoni^ 
probable that the frost has conic to an abrupt tcrmin.alion. 
At Oroonwich the temperature fell below the freezing point 
each night for ten consecutive days, from January 27 to 
February 5. The lowest shade temperature wais 19°* re- 
corded on January 29 and February 3, whilst the lowest 
maximum day temperature was 27", on February 4, which 
day also had the lowest mean of tnaximum and minimum 
temperatures— 24*^. 'J‘he mean maximum or dav t'cmpera- 
ture at Greenwich for the t(Mi days was 35°, which is lo*^' 
below the average of the last fifty years, and the me.an of 
the lowest night temperatures 24*^, which is below the 
average ; the mean of the maxima and minima for the 
whole period was 30®. At the meteorological station at 
Hampstead the shade temperature on February 3 w.as lO®, 
and on the surface of the gras.s the thermometer rcgi.sten;d 
()®. In tile frost of 1894-5 the average temperature at 
Greenwich for the whole of February, 1895, was 29®, and 
in the frost of 1890-1 the mean for December, 1890, was 
also 29®. Both these frosts were, Ifcwevrr, much more 
prolonged than the spell just experienced. The recent frost 
was more keen over the country generally than any experi- 
enced since the winter of 1894-5, when special, trains were 
run for London skaters to Loch Lomond, . which The 
Times of February 6 reiKirls now to be covered for about 
a mile with good sheet-ice — the first occasion fof| the last 
seventeen years. A region qf high barometer was rcjiitred 
over the British Isles during the early period of^ the fnist 
to the close of January, but during the latter period of (he 
frost the barometer was low over England, and ^he atmo- 
spheric conditions were complex in character*^- 
A .summary of' the weathf*r issued by the Meteorological 
Office for the week ending February 3, ivhich embraces 
the severest weathetr of the recent cold spell, ,ahows that 
the temperature was much below the average over the 
entire kingdom, the deficiency amounting to 10® in the 
south-west of England and the Midland counties, and to 
about 9® in several other parts of Britain. The lowest 
temperatures arc said to have occuiTed on February 3 
over the kingdom generally. Some of the lowest shade 
temperatures reported are 4° at Balmoral on February 2, 

4® at Nairn on February 5, 9® at Llangammarch Wells, in 
the south-west of England, on February 3. The lowest 
readings on the surfi|Ce of the grass were — 0*3° at 
Norwich at 11 p.m. on February 2, and o® (zero) at 
Balmoral and Burnley. 


SKULLS AND PHYSIOGNOStY, 

A T the present time anatomists are divided as regards 
the possibility of reconstructing from the skull the^ 
appearance of the face and head during life. Those 
.nterested in this problem will find a recent.,.f)amphlet by 
rof. von Eggcling, of Jena (“ Physiognomie.iiiJd Schaedel,*’ 
ischcr, Jena, 1911, price 1.20 m.^rks), bf iihe greatest 
assistance, for the author has summarised in a very clear 
Tianner the various results obtained by previous investi- 
gators, and added his own observations. Swh researches 
were at first employed to ascertain whether Ijic skulls, 
which were alleged to be those of famous men, really 
x>rres(x>nded with their death-masks. In ;.:i867 Prof. 
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Wi.lcker compart tlio measurements of it'^uU'Wd t$i4>ef' 
that of Dante \yitli the poet’s dcath-maskf 'and found thatj^ 
the agreement was exact enough to' witrrant thdif 
auihenticity of the skull. In iSgJj Virj^ow, after com- 
paring a skull which was found by archajologists in circum- 
Ntances which led them to believe it to be that of Sophocles 
wiih busts of the po(?t, was unable to give a decided 
opinion. ' » 

The..|ii*at complete investigation of this kind was made 
by Welck^r in connection with Schiller’s skull; the dis- 
ciepanciea: between the death-mask, which he accepted as 
autluMitic,- and the skull were so great — more than he 
fi'und between modern skulls and faces— that he came to 
the conclusion that the skull could not be that of Schill# 

In 1S98 Kollmann and Uiichly attempted to reconstruct the 
physiognomy of a young woman from a skull found in the 
debris. a lake-dwelling. The bust was criticised by 

.Merkel,, who came to the conclusion that the skull gave no 
cine 10. the essential parts of the face — the eyes, nose, and 
mouth. lie was led to alter his opinion, however, bv • 

handing a sl^li to a sculptor and asking him to reconstruct I 
face. .The skull was that of an Australian native. 
Ihe sculptor returned and told him it was impossible to 
mould ^ European face on such a skull ; the one he ulti- 
nately modelled had the features of the race to which the 
skull belonged. I 

Prof, von Eggeling has performed a real service to anthro- 
pologists and given them th(? hope of ultimately securing 
a scientific basis for obtaining trustworthy reconstructions 
of ilie face from a study of its skeleton. 

In a paper which has appeared in the BerUhte der 
Naturfors^l^nden Gesellschaft zu Fteiburg^im-lir. (October, 
Kill) Dr. J. Kalkhof gives the results of a series of 
meaNiiroinents of the orbits made on more than 800 human 
skulls belonging to various races. He found that although 
th.. ngiit ^d left orbits are approximately equal in height, 
rh*- left, jn two-thirds of the skulls examined, was dis- 
^nctly widd^ than the right. .Some ten years ago Miss 
rawcett and Dr. Alic^* Lee, while examining the crania of 
pr.-histonc E^ptian* from Naquada (Biometrika, vol. i., 
408) . found that the left orbit was not onlv wider, but 
alx) higher,^ than the right. It may therefore be accepted 
as proved that in the majority of individuals the left orbit 
IS more capacious than the right, 'i'he explanation of the 
prcdomipance of the left orbit isjnot easily explained, but 
ir will probably be found that it Is due to the greater use 
V' .^“®clcs of mastication of, the right side. Dr. 

K.'ilkhof has introduced a method of estimating what he 
na^ termed the diagonal axis of the orbit, but its utility 
not very apparent. He notes the remarkable shape of 
the prehistoric Cro-Magnon race, especially 
the honzonlffl direction of the upper orbital margins. We 
observe that Prof. Elliot Smith, in his rccentlv published 
book on tim ancient Egyptians, uses the shape of the orbits 
critci^on for distinguishing an alien people from the 
I'-al Egyptians. 



THE SECOND MENDELEEFF CONGRESS OF 

CHEMISTRY AND 

FHYSICS. 

'P'HE second Mendel^eif congress of Russian chemists 
and ^.physicists was held at the University of* St. 
Petersburg on January 3-10. TIm number of members 
was unexpectedly large, namely, f^oo (that at the first 
congress \yas 1008) ; there were about sixty general, joint, 
anil srctional meetings, at which more than 220 cornmunica- 
ti.ms were made. Short abstracts of these papers, together 
^^ Iln the discussions, were published in the daily ** Diary ** 
ot the congress. ^ 

On January 3, after a funer.il service in the University 
c^iHirch in memory of Mendel^eff and , the honorary presi- 
'lyni. Leketoff, there was inaugurated the “ MendeMeff 
Musf um suite of three rooms of the University lodg- 
Mendcldeff occupied as professor, containing 
furniture, all fitted up exactly as it was 


oh thfe diaracteristics actual |)roblems of the natural 
sciences;' ^ ' 

The Waning of that 'day i and thei three following days, 
were ilevoted. to sectional* meetings.^! On Christmas Day 
(January 7) there was only .one meeting (physical section), 
and several hundred members made an excursion by special 
tri^n to the Falls of Imatra (Finland)., ^. Olh the next day, 
JalKiary 8, the congress was invited to the Polytechnic 
Institute (village Sosiiovka, near St. Petersburg), where 
meetings of the sections of aerodynamics, radio-telegraphy 
and applied posies, metallurgy and electrochemistry took 
place, followed by an inspection of all the, buildings and 
laboratories of this vast institute. In the evening a 
general joint meeting with the Russian Physico-chemical 
Society was held at the University, the communications 
made being : — Walden (Ri^)» electrolytical dissociation in 
non-aqueous solutions ; anewLazareff (Moscow), application 
of thermodynamics in chemistry. 'J'he day was closed b\'— 
a banquet, .attended by some 500 members. 

. Jfanuary 9 wiis devoted to sectional work, and January 10 
wRncssed the closing meeting of the congress. After 
addresses by Prof. Walden (Rig.a) on lliii development of 
chemistry in Russia, :ind Prof, (loldhaminer (Kazan) on 
modern conceptions of time, space, and letlicr, the reports 
of the secretaries were read, and scver.'il resolutions of 
sections adopted. 'I'hcn ;i vote ^,)f thanks to all who con- 
tributed to the success of the congress was passed, and the 
president declared the congress rlosi'd. The third 
Mendel6eff Congress will be held in 191.1. 

Turning now to tlie work done in the different sections, 
we notice that some of the sections proposi.'d did not meet, 
as no papc*rs wenj presented ; others were very crowded, 
and held meetings as often as possibli?. 'Die great number 
of communications does not allow more than a mention 
of the titles of those presenting a general interest. 

(1) Section of Chemistry. — In the eight sectional meet- , 
ings about eighty communicaf^tpn? wre rnadc; of these, 
the following may b(j mentibrieil: — Borpdovski (Yurieff), 
determination of atomic weight of elements by means of 
absorption of electrons; Speranski (Kieff), adsorption of 
dissolved substances by ice; Kuznezoff ‘(Kbarkoff), catalytic 
decomposition of aldehydes; Grinakovski (Tomsk), linear 
velocity of crystallisation in capillfiiry^t tubes ; Huhanoyich 
(Zagreb), criticism of Traube’s • theory of superficial 
tension ; Fisher (Riga), mechanism of crystallisation in 
aqueous and alcoholic solutions ; Dumansl^(KiofT), nature 
of colloidal solutions; Wurzel (St. Petersbvi*), latest deter- 
mination of atomic weight of nitrogen (14,007). 

The Chemical Section held three joint meetings with tin* 
Section of I’hysics. Thirreen papers were commiinicatid. 
of which the following may be noticed 'l amman 
(Gottingen, formerly YuriePT), determination of molecular 
weight of crystalline bodies ; Zelinski (Moscow), aljsorptitin 
of ultra-violet oscillations by radio-.active substances ; 
Romanofif (Moscow), absorption of electromagnetic w.aves 
by alcohoE ; Kolli (Moscow), photochemical .action of 
electromagnetic waves on a mixture of benzene and toluene ; 
Hollmann (Yurirff), thermodynamics of solutions ; I.azareff 
(Moscow), dilTusion and biological processes. 

(2) Section of Physics. — Of the twenty-six papers pre- 

sented at seven meetings, many dealt with advances of 
physics during ri'cent years and new fundamental concep- 
tions. Among the papers were Weinberg (Tomsk), slow 
deformations of solids ; Goldhammcr -(Kp/an), theory of 
dispersion and absorption of light in isotropic immobile 
bodie^ Arkadieff (Moscow), magnetic properties, of iron 
and HM^cl under the. influence of swift electrical oscilla- 
tions j^Ehren Test (St. Petersburg), on the existenej^ of 
aether; Roshdestvenski (St. Petersburg),., anomalous "^dis- 
persion in sodium vapours ; Timlriazpff (Moscow), viscosity 
of rarefied gases ; Kravetz (MoscoNV)V'i^&titution of absorp- 
tion bands in tiansparent media. , 

. (3) In the Section of R.adio-tele.grajtifhj;. six papers, mo.stly 
of a -technical nature, were corrimunicMed in three meet- 
ings. A joint meeting with the Sieption of Applied Physics 



| Prof. Oslpoff (Kharkofl) spoke 

on tl.e scientific work of. Beketoff, and Umoff (Mostow)\ 
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:burg), pr^uction Of elektromagril^ic wawes in a system of 
commpbicating conductors. ^ 

(4) The Seefidfi of. Geophysics seven occasions, 
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wlii'n si\t«'pn commupicalfons werc\mW9 "and discuc^Ml. 
Many arc of general •* interest :-—Voeikoff^f'(Sl;.«Teterbbur^Vt 
xhe, influence of jvatefe'^n the .tet baianCfi''ot the earm; 
Virnadski (St. TcterTOrg), g^ous interchange in the 
(^arth’s rru'^t; 'rochfinovski (Odessa), formation of the 
rlenients of fog 4 Aganin (Odessa), new hypothesis of forma- 
tion of thunderstorms ; Dubecki, actinometric observations 
at the glacier of Berel. In the joint meeting of this 
section and the Section of ^ Physics four communications 
^^cre presented. Prince Golilzin (St. Petersburg) gave an 
account of the actual state of seismology, and Rosenthal 
(W.usaw) spoke about the df termination ot the depth of 
the 01 igin of carthi]uakes. 

(:?) Considerable interest was taken in the Section of 
Astn^ph) si( s ; in three me^ings eleven papers wete read. 
Of these we mention : — Amaftunski (Vilna), theory of sun- 
spots as resulting from the activity of prominences; Tikhoff 
“Tihilkovo), on the scintillation of stars ; light-filters applied 
t«i the study of phjsical properties of Mars and Saturn; 
optical properties of solar prominences ; Donich (St. iPeter|- 
huig), astioph>sical investigation of complete solar eclipses; 
Ncuimin, advaincs of selcnium-astrophotometry ; Arzik- 
hovski (No\orlu*i kassk), spectra of planets obtained by 
Slipher, and the spectium of chlorophyll. 

Many papers were also read at meetings of the sections 
of mrt.illogiaphy and •‘hnical eWtroehemistry ; aero- 
dvn<imu s ; biochemistry and biophvsics ; agricultural chem- 
istry ; hygiorif ; and didactics, the last-named being devoted 
to methods of teaching physics and chemistry in colleges 
(gymnasiums), and kindred matters. 

Iho exhihilions ol physical and chemical apparatus were 
\erv successful, and many foreign firms took part in them 
(vi/ \. Hilger, C. Zeiss, Heraeus, Fuss, and others). In 
spin* of the (Old {on some da>s a temperature of —25® was 
iigistMfd), more* than sixty excursions w'ere made to 
diihtent wotks and institutes of St. Petersburg and its 
mviiniN. Vliiiost all museiMis weie open to the members 
of th< congn^ss, and the provincial mcmb('rs made the 
most of this occasion to acquaint themselves with th^ 
(apital. After the end of our congress many members took 
part in the Congresses of Applied Geology and Mathe- 
matics, whiih were inaugurated in St. Petersburg on 
lanuaiv 9. 


BETWEEN HEIGHT AND LENGTH 
Ob THE WAVES FINALLY PRODUCED AT 
SEA BY WINDS OF ANY GIVEN SPEED A 

Q 1>SFK\ \T10\S made by the author, and those of 
^ S(c)Hsln, I’.iris, Abercrornby, and olheis, show that 
w'hpii Ihf* wa\(‘s in a storm are fully developed they travel 
with the same speed as the wind which produces them. 
If there be .mv excess velo(itv of wind, such .as might be 
supposed necessary to prevent the w’aves from flattening out 
through the (fleet of friction', it is a’ quantity so small that 
it falls within the errors of observation. Similarly for the 
breakers w'hich reach Q)Xt coasts after storms in the 
Atlantic, the aqtho|: has recorded periods which show a 
deep-water velocity to th(2 maximum i(('orded velocitv 

of the wind during iHi’ s^me spell of weather, the latter 
being in one force 11^ or 64 statute miles 

per hour, and ip Beaufort’s 12, or 77 statute 

miles per hour.^ H^BfeH^vcr recorded breakers with a 
•^pecd equal, or nenr^<)0^^* speed which the wind 

momonlatilv attains Im/g 


exceeding the avcra^^i^ia 
indiqlib that if there *be 


the speed of the waves not 
Surf the wind. The observhtions 

^ Jy waves which travel faster than 

the wind, they do not attain $4|flicient amplitude to form 
breaker s. 

Since the highest waves finally produced travel with the 
same speed as the wdnd, their period and length can be at 
once precisely calculated for iiny given speed of wdnd. Ihc 
recorded heights of fully j^deVelopc^ waves for all weathers, 
from “ strong br<‘eze ” tO ** strong gale,” 25 to 44 statute 
miles per hour, are proportional to the speed of the wind, 
the multiplier being [0*7^^ Thus* the height of the waves 
finally prodi]c(.d in a*" breeze, such as that of the 

trade winds, is feet, , and in the ordinary 

' .Summary of a Cantor l^turo delivered befuro the Boyal Society of Arts 
on January 27 by Dr. Vaug^ Cornish. ^ , * 
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” strongf;* gale ”, of fhe Nterth Atlantic 'i|!4>^o»7= 30-8 fe. r. 
The length of the 'waves being precisely calculable fiom 
th»" spmi of the wind, their flatness can be caleul.ated bv 
dividing by the empiric numbci for hgighfi ■'The rati(^ ot 
length to height is thus proportional to tlio^ velocity of tlu» 
Wind, the multiplier being (ib. . ’ * 


Description o^ind. 
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The author recently obtained mcasur<S|Hents Of Kn.^i 
w.aves in unusually favourable eirrumstances, the ship, 
P. and O. ss. Egypti being hove-lo for nine hours in tin 
Bay of Biscay during tho storm of December 21, loii. 
'Ihe following velocities tifr wind are the mepns of two 
sets of estimates of the Beaufort’s number. At 4 a.m , 
velocity of wind, 485 statute miles per hour ; a.m., 4135; 

noon, 3^*5. The velocities of the waves werqtjjj — $ ti.m., 
47 statute mik's per hour; 10 a.m., 435; noonj .305. At 
10 a.m. the prevailing height of w.ave was 31 fe<*t, vci\ few 
being lower. Tlieie was no “swell,” i.e. no waves fong* r 
aflA flatter than these, neither were theie any notireahle 
shoit waves. This remarkable ** sea ” was the effect ol a 
very sliong wind upon a h(*avv swell aheady lunning m 
pieciselv the same diiection. The spttd of this sw»ll, .is 
observed in the positions occupied bv the ship on the 
pieceding day, was 40 statute miles per hour. heir’ll! 
w.is usually about 15 fe(>t» individual ( rests r^lhg oc« a^ion- 
alU to a little more than 20 feet. 


QUANflTATlVE STUDIES IN * 
EPIDEMIOLOGY. ' 

'T'lIK publication of a paper on this subject by Sii-'Roftald 
Ross in a recent issue of Nature^ prompts* me to 
present a iot(i which I had been holding over for .a longer 
article, and h,ave also incorporated in a paper read ^pfore 
the Washington Philosophical Society.* At the time, 

I wish to offer a solution for a rcitain system of diff'^r- 
cntial equations obtained by Sir Ronald Ross — a solution 
which presents certain points of intei csf. ’ v » 

I. 

We may set ourselves the problem of investigating the 
relation between the number of the infected population 
(the focus of infection), the total population, the 
“ infectiousness ” of the disease, and its qiean duiation. 
We shall here restrict our 4|k)nsideral ions to the case of 
disease such as pulmonary phthisis, which is more or les'^ 
constantly p];cscnt (i.c, not epidemic in its occurreiid) 
Brief reflection shows that we can apply tQ this case 1 
mathematical treatment precisely aqalogoMS to that of tbf 
grow^th of a population ; for wc may thigaLof diseased 
portion of the population as a separabfi|wggt^gate, into 
which new individuals arc recruited by frewft'infections, 
just as new individuals enter an ordinary ]MMlation Iw 
procreation. On the other hand, members tfwt^^ontinualb 
eliminated from the aggregate, first by deaths, second! \ 
by recoveries. On the basis of these c9nsiderations, 
formula: can without diflijculty be established between tlu 
Oetobor 5, 1911, p. 466. 

2 Nov^pabtr 191 c ** Evolution in Discontinuous Systems.*' Pub- 
lishred iatbe'Joufnal pf the Washington Academy of 
Fehruatry, i^i2. * , 


NATURE 


[February 8, 1912 


^98 


factors enumerated above. Such general formulae, how- 
ever, involve certain functions which are unknown^ and 
the determ i tuition of which by statistical methods would 
at best present great difficulties. The matter assumes a 
somewhat more favourable aspect if wc are satisfied with 
the discussion of the simple special case of a stationary 
population in which the disease al^ is supposed to have 
i-f'achcd equilibrium. 

\Ve may th^n procf?ed as follows ; — 

Let N be the total number of the population, and N, the 
number affiicted with the disease. 

Let Ss=-.N 5 be the total number of deaths oer unit of 
time, .and let Sj=sN,a*, be the number of deafns per unit 
of time due to the disease considered. 

Let = be the total number of individuals 

eliminated from the aggregate of discasf^d persons per unit 
of time from all causes, including deaths by the disease 
imder consideration, by other diseases, and also recoveries. 

When a stationary condition is reached, <ri must be equal 
to the reciprocal of the meah duration L of the disease. 

Tn this case we h.avc, then, 

(0 

Furthermore, if 7 is a factor indicating that fraction of 
the total deaths which is due to the disease considered, 
then 


N,jr,=N,T=:7N, 

JL 

Hence 

N,^ 7 l£ 

N "t ■ ’ 

or, solving for L, 

1-5 ^ • • 

N 7.f 


( 2 ) 


(3) 


(4L 


Hy the way of n numerical example, I will substitute in 
ih(? formula thus obtained some data gathered from the 
statistics of New York City. The supposition of a 
stationary population and equilibrium condition of the 
disease is quite unwarranted here, but in the absence of 
more suitable material, and in view of the groat un- 
certainty of the figures obtainable, we shall have to rest 
content with this veiw crude illustration. 

In 1909 the population of New York numbered about 4-5 
millions. The total number of consumptives at the time 


has been estimated at about 45,000. 


Hence 

N 


= 0*01, 


The 


death-rate per head per annum from all causes was o-ot6; 
that from tuberculosis alone, 0-002. Hcncc 


*■ = 0.016 


75 = 0-002 
7^0.125. 


The coefficient t represents a measure of the “ deadli- 
ness ” of the disease — i.e. it expresses what fraction of the 
persons once struck with the disease ultimately die there- 
from. It is difficult to obtain any kind of estimate of the 
value of Ti Wc will assume that t=o-8 . 

Wo then have by (4) 


I x o’8 _ 

o-ooKh 


In viow of the crudity of the data on which it is based, 
this calculation must be regarded purely as an illustration 
ot th.- principles involved, and not in any sense as an 
attf-mpt to determinL L, although the endeavour has been 
made to preserv|^ at least the right order of magnitude in 
thf example givCT. 


11. 


In dealing \vith inelaxenous diseases, Sir Ronald Ross 
i>btuins tne equations 

+ ( 5 ) 

( 6 ) 
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He points oui that 



when 

* -9 1' - \ 

kk'f~kt] 

Wp-Kq' 

Let us introduce new variables 


Z — s — A 

Z'=£'-A' . . . . . 

Fquations (5), ((>) then appeal^ in the form 

'^'=(iZ + <iZ' + cZZ' . . . . 

lit 




; . . ( 7 ) 
. • . ( 8 ) 


• . . (II) 


2 ^=<»'Z + //Z' + c'ZZ' (12) 


where the coefficients a, a', b, b\ r, r' are funclions of 
k, Ic', /), /)', q, q'. If these latter are consl.'int, the solu- 
tion of (ii), (12) can immediately he written down in 
series form, namely, 

Z = A,-?-" + ■ »' -I- + C.y- 2 '‘' 

+ A,c-“' + B»»--<“+»'' + Ca«-'*+'-"" + Dj6-»"' I ... . ( 13 ( 
and a similar series for Z'. The constants of th'^se sorii's 
can be evaluated by sul)slituting the solution in the 
original equations and equating the coefficients of homo- 
logous terms of the right-hand and left-hand member. In 
particular, wc thus obtain 

li= ■■l\{a^■ll)^.K^a~^^>'f+T<l'IA ■ ■ ■ ( 14 ) 

H= + . . . .(IS) 

This re.sult throws an interesting light on the character 
of the path by which the final static ” condition is 
reached ; the process is oscillatory so soon as 

(rt - //)^ + 4</'^-*c o 

'riie solution (13) is then preferably written in trigono- 
metric form, 


Z = Pj cos;// 4 - Qj ^in ;//) + 2;// -t Q.jsin Znt + Ro) -1- 

r P5, cos 3/// -I Q... .sin 3;// + Ry cos w/ -f Sy sin ;;/) t . . . ( 1 0) 


with a similar scries for 7 J . It will be observc'd that for 
large values of t both Z and Z' follow the law of damped 
harmonic oscillation, with a common period, and a phas(' 
ditTorence depending on the value of the constants 
a, a', b, 6'. 

In conclusion it may be remarked that Sir Ronald Ross’s 
equations (5) and (b) can still be solved by the method 
here set forth if the coefficients fc, //', pj p\ q, q' of those 
equations are not constants, but funclions of 3 and s'. 
The right-hand members of equations (ii) and (12) arc then 
obtained as Ttaylor’s series for two variables, and thus 
extend to an infinite number of terms. This does not in 
any way affect the form of the solutions (13), (16), which 
remain valid also in these circumstances. 

Alfred J. Lotka. 


NATIONAL SYSTEMS^igf^ CATION.^ 

'T'*HE International Council of -Women has issued a 
special pamphlet entitled Natlon.al Systems of 
Education,*’ which ought to prove uselful to educationists 
and to the large body of voluntary workers who inlterest 
themselves in educational progress.. .The pamphlet com- 
prises short accounts of the leading features of education 
in the various countries or States represented within the 
International Council of Women— -United Stales, Canada, 
Germany, Sweden, Great Britain and Ireland, Denmark, 
Netherlands. New South Wales, Victoria and Queensland 
in Australia, Tasmania, New Zealand, France, .Switzer- 
land, Austria, Hungary,' Norway, ^Belgium, Greece, Russia, 
Finland, Italy, Servia, and Bulgaria. 

These accounts have been comribuited by the members of 

^ First Report of the Education Committee of ,the International Council 
of Women, compiled hy Mrs. Oeiivie Gbrdon, Convener. Pp. 94. (Aber- 
deen, Rosemount Press.) Price 6 if. 
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the educaliuii coiiiinittce in response to a .series of ques- 
tions framed by the convener, Mrs. Ogilvie ' Gordon.' 
Among the writers are such welUknown experts as Mme. 
Pauline Korgomard, Government inspectress in France ; 
Miss Florence Keys, of Bryn Mawr College, in the United 
States;. Miss Ellen Terserus in Sweden; Miss L. Sandholt 
in Denmark ; Miss Augusta Rosenberg in Hungary ; Dr. 
E. Graf in Switzerland; Dr. I. Grassi in Italy; Frau 
Marianne Hainisch in Austria. 

'I'he lines of the inquiry have bc.en adhen d to by all 
the contributors, and this has secured a directness and 
simplicity in the method of treatment that will specially 
commend the pamphlet to the non-professional reader. It 
also facilitates a comparison of the different stages of 
advance ment reached by one country and another, in any 
particular drpartment of education. 

\\'«’ find, for example, that primary education is obliga- 
torv in all these countries, with the e.'cception «>f Russia. 
Finland, and some parts of Canada. In Russia, elcmcnUiry 
rducaiion is not compulsory. The number of schools is at 
pr(‘s«*nt restricted, and can by no m(‘ans accommodate all 
the children. In European Russia, 43 per cent, of the 
ineti ami 21 per cent, of the women can read .and write. 
'rh»? lunnhers attending the elementary schools arc 3,882, 
hoys and 1,517,260 girls. The towns are much better pro- 
vided with schools than t!.e 'rural districts. Primary educ;i- 
lion is free. I'lie schools are chiefly under the control of 
tin* loral government bodies, but there are several thousand 
cluir( h schools. 'I'he pupils of the primary schools are 
tauglit H'ading and writing, arithmetic, and religion. 
In 1 ^'inlanfl, the question of compulsory education is the 
question iif the moment. However, most people c.an re.ad, 
as thiM-e is a law (1686) which enacts that all Lutherans 
who (l»*sire to marry must be able to read. The Canadian 
report s;iys : — “ 'I'here is a movement in Montreal to st'cure 
a compulsory school law there. In Nova Scotia each 
municipality decides for itself whether attendance of 
children at schools .shall be compulsory or not. ... In 
poor, thinly settled districts, where the inhabitants m.ake 
their Uvhig by fishjng, lumbering, &c., there is still much 
illitc'-acv, and very little interest is taken in securing educa- 
tion.'il advantages for children.** 

Religif)us instruction in accordance with the established 
cliiin h of the country is compulsory in the primary schools 
of (iermany, Austria, Hungary, Sweden, Denmark, 
Russia, [’'inland, and Greece. In Belgium and .Switzer- 
land, if the parents wi.sh, the children are allowed to nb.setU 
themselyos' from religious teaching. In Norway “ religious 
insiriulion is compulsory except for dissenters* children.** 
In tin* Netherlands the “ public elementary schools do not 
undertake religious instruction, but, by arrangement, 
instruction may be given in the schools by all denomina- 
tioTK.” fn the United States “ no specific religious instruc- 
tion of .any kind is admitted in the public schools, 
elemeiit.arv or .sj'cond.ary. ’* 

When we compare the period during which attendance at 
the primary schools is obligatory, we find that it is longest 
jti Great Britain, where, normally reg.ardod, the school age 
ts from five to fourteen years. Next come Austria, 
^^*‘ng.ary, Switzerland, Germany (except Bavaria and 
\\'urtemberg, where the. age is six to thirteen), with eight 
years’ .attendance, from six to fourteen, certain exemp- 
tions being pcaaiiittcd, especially in rural areas. On the 
other hand, th(?se are the' four countries where ail boys 
are compelled to attend continuation classes after leaving 
till- primary school, up tp- fifteen years of age in Switzer- 
land .and Hungary, and 'sixteen years in Munich and a 
numller. of industrial centres in Germany and Austria. In 
e ranee, attendance is compulsory from six to thirteen years 
of age ; in Norway and Denmark, from seven to fourteen 
years ; in Belgium and the Netherlands, from six to twelve 
years. 

In Swf'den, the usual period of attendance is from seven 
to fourteen years of age, but exemptions at twelve years 
are freely allowed among the poorf*r children for wage- 
earning purpiis’es, delicacy of health, or entry on skilled 
tnides. If they remain until fourteen or fifteen years of 
age, thn boys and girls are given more advanced and 
sp<.*ciali.sed work, much in the sahu* way as in the supple- 
mentary schools or classes in Scotland. 

The public elementary schools of Sweden are described 
as co-educational, but it has to he remembered that in the 
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larger public schools the boys and girls are taught 
seprirately in several of the branches, after ten years of 
age. For example, cardboard sloyd and elementary needle- 
work arc taught as a three ycai's* course to mixed classes 
of boys and girls between seven and ten years of agf*. 
.Afterwards the boys and girls arc taken separately ; both 
continue cardbo.'ird sloy^ until about eleven and a half 
yi-ar.s of age, but the girls are also taught from ten years 
onward more advanced ne(*dlework .ind household subjects, 
whih' the boys in these yc-ars pass through stages of wood- 
carpentry and metalwork. 

I he system of trade schools and day continuation cla.sses 
is only lH*ginriiiig in Sweden. There arc “ compensation ” 
evening schools, compulsory for the children of twelve or 
thirteen years of age, who are exempted from the primary 
schools, and there ani voluntary evening schools for older 
pupils. Almost every Swedish town supplies a good busi- 
ne.ss training in the evening schools. 

One striking inequality in Sweden is that the Stale 
provides for boys a complete secondary- or high-school 
education at public schools which are practically * free, 
whereas girls have to depend upon private enterprise, and 
pay fees accordingly. Also in Denmark “ all ‘he secondary 
schools for girls .alone .are private schools, but recently in 
C.'openhagen a few secondary classes for girls have *ic(m 
established in the public schools (immicipal or State 
grammar schools).’* 

Frau Stcinmann writes of the provision of secondary 
schools for girls in Germany : — “ The higher schools for 
girls ;iro those towards which the women of our country 
are chiefly directing their attention at present. Until lately 
they were ‘ higher * schools mostly in the sense that they 
were attended by the higher classes, the instruction being 
po other than in a ‘ middle school.* Recently they have 
hi'eii much improved, an advaiu'enuMit due to the influence 
of womens associations; but still (with the e-xception of 
Saxony) they are not preparatory for any public examina- 
tion, and cannot be regarded as on llui 'same level as the 
higher schools for boys. . . . The majority of these 
schools, probably 75 per cent., are private schools; only ;i 
small proportion are public schools.** 

The note of progress in girls* education is clearly sounded 
by Mme. Kergomard for France: — “Secondary education 
for girls is proving a remarkable success in our country. 
.Scarcely begun, it can already count its institutions in 
almost all the chief towns in the ‘ departments * (tlu;re 
called lyceums), and in almost all the chief places in the 
‘ districts * (tlu'i'e called colleges and secondary courses). 
Th(?sft courses, which wore started with a view to the 
gCMicral cultiiri" and higher education of girls, are being 
naturally and irresistibly directed towards the diplomas, 
aiul no longer towards diplom.as of a limited kind, known 
as * women’s diplomas,’ which arc looked down upon in 
the universities, but towards the full licentiate' and fellow- 
ship degrees as for men. / 

“ The study of dead langu.nges has gradually been 
organised in the secondary schools ; we declare that wc no 
longer wish for ‘ equivalents,* any more than we are will- 
ing to accept an inferior place in the university. . . . The 
universities are open to women, thanks to the system of 
recognising some branches of study in lieu of the men’s 
programme; but we wish to discard all ‘equivalents,* as 
they deprive us of the right to t(‘Jich in these universities.’* 

.Among other European countries, Switzerland ha.s 
already gone a long way in adapting the higher- education 
of girls to the needs of the universities, and assimilating, 
with certain reservations, the gymnasial courses for girls 
to the courses in boys* gymnasia. Servia has lately been 
making very rapid strides in her educational system, and 
I'.very advancement is shared alike by boys and girls - 
“ Most girls whose purentillcnn afford it, and especially 
in recent years, attend the girls* gymnasiay " which are 
founded on exactly the same system as those for boys. 
The cost of education in the gymnasium for *.bpys is 20 
francs in the lower classes and 40 francs in the higher 
cl.asses ; for girls the cost is 25 francs per annum in the 
lower and 45 francs in Ihq higher classes. 

“ Commercial academiej have lately been opened for 
boys and girls; some, are xo-cducational, others are special 
schools for boys or for girls. Pupils are only admitted to 
these academies after.-.having passed through four classes 
of a gymnasium and obtained the corresponding certificate. 
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The academy then provide a three* years’ course in‘|)dm- 
mercial subj^»cls,‘ and ^grants a diploma which, enables the 
outgoing schplars do enter upon banking, accounting, and 
other mercantile and commercial careers.** 

Of secondary . education in Russia, her. Excellency 
*Mme, Ph^sophioff writes: — In the Russian Empire 
rliere are ordinary secondary iprhools for boys and 605 

for girls ; the numbers in attendance arc 149,438 boys and 
104,500 girls. There are, moreover, special secondary 
schools, technical, commercial, artistic, &c., which are 
attended hy 163,053 boys and 46,911 girls. . . . The schools 
usually* have the right to give the pupils who pass the 
final e;Kj^td|nation a diploma. In the boys* high schools for 
ilassics this' diploma opens the way to the university. 
Pupils of ‘ Rcalschulen * must pass an additional examina- 
lion in Latin. Girls who have passed through a girls* 
high school may be admitted to the private university 
colleges or medical colleges for women, but not to the 
universities. Women were admitted to the universities in 
1005, 1906, and 1907, but the right was then withdrawn. 
The Syllabus of work in* the high schools for girls is much 
the same as in the classical high schools for boys, except 
that it does not. include Latin.** 

For. complete equality of opportunity in an education that 
shall be • preparatory either to the university or to various 
forms of professional careers not demanding a university 
diploma, one .turns to (he United States: — ** Both the 
flfincntary and the high schools are absolutely free to 
rnsidents. To non-residents a small fee is charged, 
averaging according to locality. Practically all institutions 
above the secondary schools offer scholarships and fellow- 
ships, awarded on various grounds, to students in -under- 
graduate and in graduate work. 

“ The majority of the high schools are co-ediucational, 
though in large centres segregated high schools are also 
maintained by the public*school system. . . . 
i^“A phenomenal e.Kpansion has recently been ■ witnessed 
in agricultural, technical, and vocational training. Great 
progress in agriculture has been attained by the universi- 
ties, notably that of Wisconsin, and agricultural high 
schools have been opened in many localities. The first 
vocational public school was opened in 'New York City,. 
September, i9fi9. Technical and tl^de schools have beeir 
opened i^ many cities, and technical instruction is also 
offered by -^cooperation between manufacturers and local 
school boards. Business colleges are numerous throughout 
the country, and the university curriculum at certain 
institutions has been extended to include courses in rail- 
road administration, consular service, business methods, 
&c.** 

Miss Keys comments upon the promise of usefulness 
given by the Carnegie foundation for the advancement of 
teaching: — “During the five years of its e.xistencc 
(organised 1905), in its function as a pensioning body for 
the faculties of colleges and universities, it has investi- 
gated the curricula and teaching equipment of such institu- 
tions with a view to determining their eligibility to benefit 
by the pension fund. The result of such investigations 
and the subsequent publication and free circulation of find- 
ings have thus far been of indubitable advantage to sound 
educational methods. Notably has this been the case in 
connection with the report on tfie medical schools of the 
United .Statt?s and Canada : the facts there published have 
been instt'umental in closing some of the least defensible 
of these schools and in profoundly modifying for the belter 
schools well-meaning but ill-equipped. Thus far, then, the 
foundation, by the ideals and methods of those conducting 
it, has happily contradicted the apprehensions of those 
educators who caw in it a possible agent for formalising 
th«; higher institutions of laming, and thus retarding 
progressiye deyfeloprnent.’* W . 

The question that deals with universities, university 
colleges^ ;and polytechnic institutions has elicited an 
interesting series of responses. In the United Slates these 
number 606, and only 80 of them are under the control of 
the Slate or of municipalities, 517 being under private 
corporations. The autonomous government of the priv.nte 
colleges, has given rise to the notorious want of uniformity 
in th(!^ degree standards througliout the States, and to 
certain of the- inadequacies which have been exposed by 
means of the Carnegie foundation. 

In Canada the larger universities, such as the Toronto * 
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Univenehyv- tke McGill University at Montreal, and 
Dalbousier c University at Halifax, are co-educational. 
“..SeVerarnew universities are being started in the West 
(one at Saskatoon, another in British Columbia), and they 
will probably have an important cdueationnl influence on 
that part of the Dominion. . . . The fees payable at 
Canadian colleges are usually small, and the cosi of living 
is moderate, except in the larger cities, such as Montreal 
and Toronto.*’ 

Germany has now .thrown its universities and poly- 
technic institutions entirely opea to women, with the excep- 
tion of the Roman Catholic theological f. acuities. “ Women 
may take the same degrees, as men in medicine, philo- 
sophy. and science. In la\y they may take the degree of 
a Doctor in Law, but most States do not allow them to 
pass the examination demanded for a lawyer, and none to 
enter the Civil .Service. In theology, some Proie.5taFrt 
faculties allow women to take their university degree (Lie. 
Theol.), but none to pass the examination lending to 
church service. . . . Literary, professional, anti scien- 
tific societies generally admit woinim of university rank, 
yet not all do so. The cost of university education is very 
different. It may be fixed between 400 mark.s and 1000 
marks (cal 20I, and 50/.) a year, residence and board not 
included.” 

Sweden also excludes women from the liceniiafr in 
theology, but permits them to attend the lectures. All othor 
degrees are the same for men and women. “ .According 
to an Act of Parliament passed last year, all rurrers arc 
open to women graduates^ except in the faculty of 
theology and the army and navy medical posts in tlic 
faculty of medicine. Women of university rank arr 
eligible for all societies upon the same terms as nmn of 
university rank. All university instruction in Sw<’den is 
free. There are. a great many bursaries offered to stud»‘nfs 
of small means. Students who are under training as 
teachers are offered no special facilities.’* 

Norway, Denmark, and Servia are other Stales in \vhi( h 
university instruction is- given without any payment of 
class fees. In the Netherlands the cost of university 
teaching i.s 16/. 3**. 4^. per annum during the l;r^L four 
years; in Switzerland it is about 300-400 fr. aniuudh ; 
in Austria the minimum is kr. a semester, or half- 
session, and the maximum is 100 kr. a soi, neater for 

the ordinary student in the faculty of philosophy; in medi- 
cine, the ordinary fees are 100 kr. a semester in th»‘ first 
and second years, and 200 kr. a semesler in the third, 
fourth, and fifth years. In Russia the cost is io7. to 12/. 
annually. In New South Wales the cost is as much as 
25/, to 30/. annually. Thus there are great differences in 
the expenses of a university education, but in every country 
there are scholarships and bursaries for deserving students. 

The educational conditions in Great Britain and Ireland 
have been ably described by the Hon. Mrs. Franklin, who 
represents the National Union of Women Workers (or 

British National Council) upon the International Council 
of Women. 

The information gathered together in this very in- 
expensive pamphlet is full of suggestion, and if the 

pamphlet succeeds in making for itself a, circulation, there 
is little doubt but that the various contributors will be 
encouraged to amplify their statements at a future date, 
and to reissue this trustworthy record of educational con- 
ditions and advances from time to timie. The International 
Council of Women 1$ undoubtedly, fulfilling its .high ideals 
in placing its world-organisation, at pr/*scnt presided over 
by the Countess of Aberdeen, at , the service of the public 
in such ways, and it is sincerely to be hoped tha^ Vverv 
encouragement will be gi^ to thij? disinterested work of 
the council in the cau^ Of edjueatioh. / 

UNIVEFSITY ANB EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — Dr, J. B. Hurry, ^f 'kSiadihg, has oflered 
to present to the University pecoirtties' adequate for the 
endowment of a research studient&hip in physiology of the 
value of looZ.,. tenable for one* year, and available every 
two years. . He suggests that the holder of the student- 
ship shoiijd bear the title of ” JSichael Foster Research 
Student,” in memory of one who did much for the 
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rslaVjlishment of the biol^^ical and medial schools at 
Cainbricl.qe. •“ 

'I ho Vionural Hoard of Studies has rej^rted in favour of 
establishing a lectureshij) in experiniehtal nlorphology, and 
should the report be adopted it asks for powers to appoint 
C. Shearei, of Clare College, subject to the conliriiiation 
of the Special Hoard for Biology, as the lecturer for a 
jieriod' of five years. 

Applications for tlie John Lucas Walker studentship, the 
holder of which shall devote himself (or herself) to original 
research in pathology, arc invited, and slumld be sent, 
before February ly, to Prof. G. Sims Woodhead, Patho- 
logical Laboratory, New Museums, Cambridge, to whom also 
applications for further information regarding the student- 
ship may be addressed. The studentship is of the annual 
valu«' of 200/. (grants may also be made for assistance 
and aiiparafus), and is tenable for three years from 
Aj)ril iS. 

i .Special Hoard for Biology and Geology reports that 
ili« tiordon •)j|i?tgan ‘ income for 19 ii has been applied as 
follows : — (a) 50L to Prof. Hughes, being 40/. for a motor 
lor driving a rock-slicing machine and 10/. for the forward- 
ing uf Pleistocene research ; (6) 50/. to Prof. Punnett in 
ordi-r that the Botanic Garden Syndicate, may continue to 
ofT*r special facilities for plant-breeding experiments; 
(r) 50/. to Prof. Gardiner for the care and development of 
tin- colb‘ctions of insects. • . 

Om-orj). — The Weldon memorial prize has been awarded 
to Pmf. K.irl Pearson, F.R.S. This prize was founded in 
nirniorv of the late Prof. Weldon, and Is awarded to the 
f)ers«ui who, in the judgment of the electors, has during 
thr l.jst si.x years published the most noteworthy contribu- 
tion to biometric science. ^ 

Dr. .Merry, Rector of Lincoln Coll(^ge, has addressed a 
leiiM* to the Vice-Chancellor in which he says that the 
IS now in a position to respond to the appeal made 
som*' time ago for help to the University in the way of 
conn ibiition to the endowment of .some of the professor- 
ship.'-. .A fellowship in the college has been offered to and 
arcepi. d by the professor of pathology (Prof. G. Drever). 

Sir 1:. Ray .rLankester, K.C.B,, F.R.S. , Mr. M. E. 
Sadl. r, A’icc-Chanficllor of Leeds University, and the Duke 
of \\)rthum])orland, K.G., F.R.S., have been elected 

honorary students of Christ Church. 

A Rr.riKR message reports that Sir Charles N. E. Eliot, 

K. G.M.G., formerly Commissioner and Commander-in- 
Chief for the British East Africa Protectorate, and Vice- 
C'hancellor of the University of Sheftield, has been 
nominat'.'d principal of Hong Kong University. 

-V sKRins of nine free popular lectures is being given in 
thf ni \v lecture hall of the Ilurniman Museum, Forest 
Hill. .*^.E., at 3.30 o’clock on Saturdiiy afternoons. The 
lecliin-^ commenced on Saturday last, when Dr. IL S. 
H.'irrison, curator of the museum, lectured on “ .\ Museum 
of Evolution.” 

Wi: loarn from Science that the will of the late Mrs. 

L. H. Hitchcock provides that the Hitchcock mansion 
and iho estate of forty-five acres, valued at 10,000/., shall 
go to Dartmouth Odilegc. To the How'e Library of 
Hanover, occupying the ancestral home of Mrs. Hitchcock, 
an endowMiient of 10,000/, is left. To the Pine Park 
Association, a society formed to preserve the natural 
heaiUics of the town, is bei^ieathed a large tract of wood- 
land adjoining the Vg!e:6f , Tempe. 

I in; fellow-sliip of ift<|i‘;.City. and Guilds of London Tnslir 
tuto lias b(.‘en cohferred U|^on Mr. Noel Deerr and Mr. 

, ' F* Wilson. This distinction is conferred upon 

stud^itv \vho, having, obtained the associateship and spent 
at h ast five years in actual practice, produce evidence of 
having done valuable research work or of having othcr- 
to the advancement of the indu.stry in 
which they are engaged. 3 ince Mr. Noel Deerr gained 
nis associateship at the City and Guilds (Engineering) 
Gollege ho has been occupied as chemist to cane-sugar 
lactori^ s, and .has . rendered signal services to the cane- 
sugar industry. Since Mr. Leonard P. Wilson gained his 
mploma he h.as held the Leather sdllers’ Company’s research 
tellowship. llo is now a cliemist at one of the artificial 
silkworks at Covt'iitry. IIis/\york in connection with the 
artificial silk industry has been .of. special value. 
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A COPY of the report of the Librarian of Congress .and 
the report of the superintendent of the library building 
and grounds for the year ending June 30, 1911, has been 
r«M:cived from Washington. In the internal affairs of tin- 
library the record of the year shows rather a steady pro- 
gress along lines now well established than any novelty 
of importance, except the more systematic and extended 
<Iistributioii of copyright duplicates to other Federal 
libraries. The library nas recently been the beneficiary of 
two bequests from Europe. One, in 1910, . Was by the 
late Mr. Henry llarrisse, an American long resident in 
Paris, the ciirtographer and historian of, the period of 
jj^Columbian discovery; the other,, in . May,' 1911, by the 
late Dr. A. B. Meyer, director of the Oregon Museum of 
Zoology, of the letters of Prof. F. Blunientrltt, of Leit- 
meritz, on account of the many items of information 
relating to the Philipjiines. We notice thiit the grants to 
the lihr.ary in iqii amounted to 133,400/., and that the 
expenditure during the same period reached 131,000/. 

The future of the London Institution has been under 
the consideration of the board of the instituBon for some 
time. The Government has been approached on thd ques- 
tion of the inauguration of a scheme to utilise the institu- 
tion as a school of Oriental languages. At a meeting of 
the board, held on February t, it was decided to issue a 
circular to the proprietors, of the institution reviewing the 
situation and enumerating proposals for founding the 
London Institution for Oriental Languages. The circular 
was published in The Times of February 2, and we notice 
that it is proposed to provide, say, 20,000/. tb'ss.ooo/. by 
grants from Government, and an annual inrotne, towards 
which the (jovernment has agreed to contribute 4000/. ii 
year. It is also proposed to transfer to the new govern- 
ing bod^i^' or to the Government for the usg of the new 
governing body, the freehold property of the institution 
and all other property of the institution, except its funds 
at present invested in Consols. It should be pointed out 
that in order to carry the proposals into effect an Act of 
Parliament will be required, but as the proposals meet 
with the approval of the Government, it is' not anticipated 
that this would be a matter of difficult3\ 

A FEW months ago reference was made in these columns 
to a movement to ensure that a girl’s education should 
include some knowledge of the science which affects home 
problems and some practice in the domestic arts. To give 
practical effect to the views then expressed, it was neces- 
sary for a university to open its doors to special course's 
for training women in the study of the science of the 
household, and thus ensure for schools a continual supply 
I of teachers trained to impart the knowledge oh which the 
I necessary reforms must be based. King’s for 

Women had made a most successful start in educating 
women on these linos, but^the movement could not be 
carried on successfully without adequate endowmept«. The 
sum of ioo,0(xj/. was needed — 20,000/. to provide ‘a hostel 
for the practical training in domestic arts and' a resi- 
dence for women students, 20,000/. for building and 
equipping laboratories, and 60,000/. for the endowment of 
salaries for profes.sors and lecturers. A trust fund com- 
mittee was formed to receive moneys given for this pur- 
pose, and the announcement is now made that the wliole 
of the 100,000/, required has been subscribed privately in 
the course of a few months. 'J'he Marquis of Anglesey 
gave 20,000/. to build and equip the laboratories, and 
another 20,000/. was given anonymously to fOiind the 
hostel, which her Majesty has allowed to bo called Quern 
Mary’s Hostel. Mrs. Wharrie gave a sum of 20,000/. to 
provide for the teaching of chemistry, in memory of her 
father, the late Sir Henry Harben, and when it was known 
that yet 30,000/. was required, another donor» who had 
already by his influence rendered splendid service to the 
movement, at once came forward and jjave this amount 
to complete the endowment. The fund will be adnjinistered 
in accordance with the terms of the t|;ust deed' ' by an 
executive committee composed of representatives "of the 
subscribers and of King’s College for Women, Including 
Lady Meyer and Lady Rucker, who were the pibheers of 
the scheme. Negotiations arc now proceeding respecting a 
site for the hostel and for the new buildings Of King’s 
College' for Women, in which will be., incorporated the 
laboratories of the hotne science department. 
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SOCIETIES AND ACADEMIES. 

London. 

Royal Society, February i.— Sir Ardiibakl Geikie, K.C.B., 
pr«.*siviont, in the chair. — Dr. A. Harden and Dorothy 
Norris : The b{ict('rial production of acctylmethylcarbinol 
ami 2 : 3-butylenc‘ j^Iycol from various substances. H. laclis 
ai'rof^cni's and B. cloacae, when f»rown in a peptone solu- 
tion ciuitaininiJ either j^Iucose, la;l’ulose, mannose, galao 
tos«\ arabinose, isodiilcite, or .adonitol, produce both 
aceiylmethylcarbinol and 2 : ^-butylem; glycol. Glycerol, 
ethylene glycol, and acetaldehyde under similar conditions 
also give rise to butylene glycol in presence of B. lactiSi, 
aeroj^eues, but no aceiylmethylcarbinol is produced. In 
these three cases a carbon syntht'sis is involved analogous 
to that which occurs in the butyric fermentation of glycerol 
and lactic acid. The fermentation of citric and malic 
acids, of dihydrowacetone, and of peptone water gives 
rise to neither carbinol nor glycol. — J. Thompson : The 
chemical action of Bacillus cloacae (Jordan) on glucose and 
mannitol. The B. cloacae, like B. laciis aerogenes, pro- 
duces* a considerable proportion of 2 : 3-butylene glycol 
from glucose and mannitol, as well as a small amount of 
.acctylmethylcarbinol. Tin; other products are alcohol, 
acetic, lactic, formic and succinic acids, carbon dioxide, 
and hydrogen. As in the cases of B. laciis acrogeiics and 
B. coli communis, the percentage of alcohol produced from 
mannitol is about double that formed from glucose-. — 
J. H. Mummery: 'J'he distribution of the nerves of the 
di'iital pulp. The object of the paper is to demonstrate, 
with the author’s preparations, that the nerve fibres of 
the dental pulp do not terminate, as considered by most 
histologists, at the pulp margin, but that, although they 
here form a narrow plexus, fine neurofibrils pass out from 
it in great abundance and enter the d(*ntinlh tubes, 
traversing the dentine in intimate association with the 
dentinal fibrils to the inner margin of the enamel and 
cementuin. The bundles of medullated nerve fibres which 
enter the tooth at the apical foramen traverse the pulp in 
mure or less parallel lines, running in most cases in com- 
p.'iny with the blood vessels. They send oil numerous side 
branches, which at the periphery of the pulp lose their 
medullary sheath, the axis cylinders spreading out into 
a mass of neurofibrils which enter into a more or less 
dense plexus beneath the odontoblast layer. These neuro- 
fibrils ;ire more abundant towards the crown of the tooth, 
.and are scattered and nearly absent in the lower p:irt of 
the root. Fine fibrils are met with in the substance of 
the pulp, but in much greater abundance at the margins, 
in the neighbourhood of the odontoblast layer. At the 
periphery of the pulp these fibres break up into a plexus, 
known as the plexus of Raschkow, immediately beneath 
the layer of odontoblast cells. From this plexus fine neuro- 
fibrils j)ass between and around the odontoblasts, enclosing 
th(?m in a meshwork and entc*ring into a narrow plexus 
at the inner margin of the dentine, from which fine fibres 
are given off to the dentinal tubules. In the substimce 
of the dentine in well-impregnated preparations fiiu? dotted 
lines can be traced in the tubules. In the majority of 
case's there appear to be two fibres in each tubule. These 
dotted lines can be traced in many preparations to the inner 
margins of the enamel and cemenlum. — F. \V. Twort 
and (r. .1.. Y. Ingram: A nuthod for isolating and rulti- 
v.'iting the Mycohacierium enteritidis chronicae pseudo- 
iuhcrcidosae bovis (Jbhne), and some experiments on the 
prepar.'ition of a diagnostic vaccine for pseudo-tuberculosis 
of bovines. In loio the authors demonstrated the possi- 
bility of obtaining a pure growth of Jbhne ’s bacillus on a 
medium containing the powdered substance of the dead 
human tubercle bacillus. 'I'his medium was .suggested by 
till* j»ossibiliiy that ]irevioiis failures in attempts to culli- 
'atf‘ the microorganism of Jbhne’s dise.asc had re.sulted 
tioin on in.ahilily on the p.'irt of the bacillus to build up 
some necessary part of its food material, and that this 
part might be supplif.'d ready formed jn the bodies of the 
dead tubercie barilli. During the past year the authors 
”‘^'1 '.,. the growth of Jbbne’s b.acillus on medi.a 
moditied by substituting i per cent, of other dc?ad acid-fast 
bacilli in place of human tubercle bacilli. They havij 
experimented with seventeen varieties, and have obt.'iimtd 
positive results with a Jarge number, but neg.ative results 
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with others, including the bovine tubercle bacillus. These 
experiments demonstrate a hitherto unrecognised diffen'iice 
between the human and bovine types of tubercle bacilli. 
The authors have also .succeeded in extracting, by me.'ins 
of hot ethyl alcohol and other solvents, the essential sub- 
stance (existing in the various acid-fast bacilli) which is 
needed by Jdhne’s bacillus for its vitality and growth. 
I'he strains of Johno’s bacillus which they have? i.solaled 
have been inoculated into a number of anim.-ds, with 
negative results in the case of rabbits, hens, pigeons, 
guinea-pigs, rats, .and mice, thus furnishing further proof 
that Jbhne ’s b.acillus is not a variety of the human, bovine, 
or avian tubercle b.'icillus. The inoculation of calves .and 
a cow with strains of b.acilli isolated from cases of pseudo- 
tuberculous enteritis>has reproduced the diseasi* with its 
typical characteristics, and the bacilli have be«‘ii again 
isolat(‘d from the artificially infected areas, and show the 
characters of the bacilli originally inoculated. Avian 
tuberculin, originally recommended by Bang, of 
hagen, for the diagnosis of Jbhne’s di.sea^i has in the 
authors’ hands given negative results. They have pr(‘p;ired 
di.agnostic .and other vaccines from their pure culture*;* of 
Jbhne’s b.acillus, but .so f.ar have been unable to obtain 
a diagnostic v.accine of .sufficient strength. As the bacillus 
is now growing more vigorously, the authors hope to over- 
come this difficMlty in the neiir future. — K. A. Arbor : 
'Khe fossil flora of the Forest of| Dcan Coalfield (('iloucesin - 
shire) and the relationship of the coalfields of the we^t of 
ICngland and South W.'iles. — Dr. F. \V. Edridg:o-Green : 
Simultaneous colour contrast, (i) The colours and changes 
of colour which are seen on simultaneous contr.ast appear 
to be due to the exaggerated perceptitin of objective relative 
difference of the'“‘contrastcd lights. Whilst all the known 
contrast phenomena arc easily explicable on this view, 
there are many facts which arc oppos(*d to the older 
theories. For instance, spectral yellow or pigment yellow 
contrasted with green do not appear red when s<«-n 
through a blue-green glass, which is impervious to the rr d 
rays. (2) A certain difference of wave-length is neecssm v 
before simultaneous contrast produces any effect. 1 his 
varies with different colours. (3) A change of inten.sity of 
one colour may make evident a diffenmee which ' nt 
perceptible when both colours arc of the same luminosity. 

(4) Simultaneous contrast may cause tho appearant e of .1 
colour which is not perceptible without comparison. 

(5) Both colours may be affected by simultani'ous con- 
trast, each colour appearing .as if moved further fnan thf* 
other in the .spectral range. ((>) Only one colour m.ay b.* 
affected by simultaneous contrast, as whim a colour of 
low saturation is compared with whili*. (7) WIumi a faN'- 
estimation of the saturation or hue of a colour has been 
made, the contrast colour is considered in relation to this 
false estimation. That is to say, the missing (or added) 
colour is deducted from (or addend to) both. (K) .\ comple- 
mentary contrast colour sensation does not appear in the 
absence of objective light of that colour. Prof. 11. F 
Armstronar and E. Horton : Studies on enzyme .u iion. 
XIV. — Urease, a selective enzyme*. 

Linnean Society, Januarv 18. — Dr. D. H. Scott, F.K.S., 
president, in the chair. — Dr. A. Anstruther Lawson : 
.Some features of the marine flora at St. .Andrews.— Miss 

E. L. Turner : Discovery of a nestling bittern in Norfolk 
on July 8, lyii. Slides were shown from photographs 
taken by the author, and they showed the young bird ii^ 
its protective attitude simulating a bundle of reeds, and 
the nest itself. 

Mineralogical Society, J.inuary 23.— Prof. W. J. Lewis. 

F. R.S., president, in the chair. — Miss M. W. PorteJir and 
Dr. A. E. H. Tutton : The relationship between cryst.d- 
line form and chemical constitution ; the double chromates 
of the alkalies and magnesium. The investigation of tlie 
crystals of ammonium-magnesium chromate containing 
GHjO, and of those of the analogous salts containing 
rubidium and caesium (the formation of the corre.sponding 
potassium salt being impossible), shows not only that the 
double chromates belong to the same monoclinic scries as 
the double sulphates and selenates previously invf*stigated 
by Dr. Tutton, but that their mutual relationships arc 
precis(*ly parallel to those afforded by the other groups of 
the series. The rubidium and ca?simn salts exhibit the 
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same progressive changes of morphological and physical 
properties in the same direction as the rubidium and 
ca?sium salts ot all the other groups investigated, so that 
if the potassium salt could be prepared the three salts 
would undoubtedly form a eutropic group progressive in 
properties in accordance with the atomic weights of the 
three alkali metals, and it is even possible to predict the 
properties of the missing potassium salt. As in all the 
other cases, the ammonium salt is isomorphous, and not 
eutropic. Moreover, the double chromates arc isomorphous 
and not eutropic with the eutropic sulphates and selenates. 
— Prof. \V. J. Lewis: A lead-grey sulpharscnite from 
Rinn, probably liveingite. The crystals have two 
prominent zones mutually inclined at 90®, the one markedly 
oblique and the other prismatic in symmetry. Assuming 
oblique symmetry, the face-symbols are very high 
numbf-rs ; assuming anorthic symmetry, they are simple, 
bin ih«- crystals possess several relations characteristic of 
obliqiit' symmetry, and twinning, though undoubtedly 
<u*curring, is not a satisfactory explanation. — R. H. Solly 
and Or. ti. P. 11. Smith : A new anorthic mineral from* 
jlio Rinnenthal. Since no further crystals have come to 
light .similar to the live minute ones found in 1902 by Mr. 
.Solly on a crystal of, probably, rathite, they have recently 
In i n remeasured. 'Ihey are lead-grey, and their streak is 
tiiocolatc in colour, and tlfty are therefore probably a 
sulphai'M^nite of lead. No axes or plane of symmetry were 
4>l)si‘rvrd, .and the symmetry is tIuTefore anorthic. The 
fundamental constants are a :b : <: = 0-9787 : 1 : l‘l575 ; 
« S.vi'. 12', 7=113® 44i'; 010:001=62° 41', 

Of) I : inn = S3® 4^', joo: 010 = 65° 46'; and about twenty-one 
forms weri* ob.sorved, of which the most prominent are 
Kio, 010, 001, iTO, iiT, iiT. — Dr. A. Hutchinson : 
C'oleinanite and neocolemanite. By a slight change in the 
orieniation adopted for the crystals of the latter niineral, 
its ( ry*>tallograpliic and optical properties can be brought 
inio Jiarmony with those of the former. This can be 
♦ iTecied by a rotation of the crystal through 180° about 
111!' norm.'d to the face 001, 100 of neocolemanite then 
(‘oinciding with 201 of coleinanite. — l)r. A. Hutchinson 
;md Dr. \. I-:. II. 1*utton : Further observations on the 
opiic.il char.'irti^rs of gypsum. W’ith the aid of new 
.ijipar.'iliis, !)y which the section-plate of gypsum perpen- 
dicular to ihe first median line can be surrounded during 
obsiMvation.s of the interference-figure by flowing hot 
wafci , of \^'lneh the temperalure is accurately recorded 
liotli immcdiaicly liofore and after passing the crystal, the 
authors have bi i n .able to prove definitely that the lenipera- 
«ure ar which g\psum becomes uniaxial is for sodium light 

ha nd C and greenish-blue F hydrogen light 89°, 
and lor the violul hydrogen line near G 87°. Th(*se 
tcmpi raiures .agree jJiecisely with those observed for the 
'■\act ‘superposition of the p.air of images of the speclro- 
mi'ier >lide, affordi'd by a 60° prism cut to give (he a and 

refractive indices. Owing to the large correction neces- 
>ary lor conduct ion of the crystal holder, when the ordinary 
I'ue.ss :iir-bath healing apparatus was emplo^'od, and to the 
<lifficuUy in di'termining it, former determinations of the 
ti inpi rature at which a section-plate of gypsum becomes 
uniaxial were too high, and did not agree with the prism 
oliservations. — Dr. G. F. II. Smith : Note on a large 
cryst.al of anatase fron\ the Binnenthal. The crystal 
^Aliibits a combination of the forms a(ioo), t( 3I3), and 
-fii3), and the others not prominent, and it is remarkable 
fur the fact that the faces r have been entirely replaced 
by numberless tiny crystals with the forms 3(113), fc(ii2), 
/‘fill), ajnd r(ioi), and the same orientation as the large 
crystal. ^ 

Geological Society, January 24. — Prof. W. W. Watts, 
I' .R.S., president, in the chair. — Dr. C. A. Matley ; The 
f-ipper Keuper (or Arden) Sandstone group and associate 
'ocksi^of Warwickshire. The stratigraphy of a sandstone 
'One in the Keuper Marls of Warwickshire, well exposed 
’ll the. area formerly occupied by the Forest of Arden, is 
‘I'.'scribed. This •'one varies in lithological comiKisition 
Old thickness. It is never wholly a sandstone, but always 
ontains beds of light grey and pale green shale, marl, 
'11(1 mudstone. The sandstone usually forms thin, flaggy, 
'diite or light grey beds, and exhibits ripple-marks, 

' iirrent-bedding, and surfaces with footprints and sun- 
^:racks. The zone contains Estheria minuta ; plants ; teeth, 
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spines, and scales of fishes ; tracks and remains of laby- 
rinthodonts and reptiles ; and occasional casts of mulluscan 
shells. The zone was first dc.scribed by Murchison and 
Strickland in 1837, but has not hitherto been completely 
m.'ipped. The author traces it from the type-locality at 
Shrewley over an area of 108 square miles, and finds that 
it forms a continuous do|>osit at an horizon bllween 120 
and I bo feet below the base of the Rhmtic. He accepts 
the view of Murchison and Strickland, and he also corre- 
lati'-i with it the similar deposit at Leicester described by 
Plant. The formation was probably formed, as an 
epi.sod*; in the history of the Keuper Marls, by an irrup- 
tion of the sea into the Keuper Marl area. It represents 
a phase corresponding to that of the Rhaitic bone-bed and 
the tea-green Marls, but of somewhat earlier date. The 
author is inclined to the view of the older observers that 
the Marls are aqueous deposits, though possibly contain- 
ing much wind-borne, material, dt^^osiled in a shallow lake 
undergoing strong iwaporation and subjected to occasional 
irruptions of the. sea. They represiMit the closing phase 
of 'IViassic “ continental conditions in the English Mid- 
lands, when the slow subsidence which was soon to bring 
in marine Rhjctic and Liassic deposits was in progress, 
and produced that overlapping of the Keuper rocks on to 
the higher grounds of the 'IViassic land-surface which is 
observable in the neighbouring districts of the Lickey 
Hills, Nuneaton, and Ch.arnvvood Forest. The paper also 
records three well-borings through the Marls into the 
Lower Keuper Sandstone. 

Physical Society, Janviary 26 — Prof. IL L. Calnelsird, 
F.R.S., president, in the chair. — R. Apployard : A direct 
reading instrument for submarine cable and other calcula- 
tions. The logarithmic spiral has frequently been used 
for determining by a gr.aphic method the. logarithm of the 
ratio of two., qiianlilics. If an attempt is made to apply 
the spiral to "the solution of engineering problems, such as 
arise in the design of submarine cables, (here is difliculty 
in obtaining suiricicnt accuracy, especially for readings 
near the pole of the spiral. 'Phis defect has been removed 
by introducing a secondary spiral, similar in all respects 
to the primary spiral, and having the same pole, but dis- 
placed round the pole through n certain constant angle. 
A pair of radial .scales, each haviag its zero at the pole, 
and each divided into tlie same number of equal divisions, 
can be rotated about the pole. At all angular positions a 
scale of this kind will be cut by the two spirals if they 
are sufliciently extended. For all angular positions of 
such a radial scale the distance between the pole and the 
point where that radial scale is cut by the secondary spiral 
is ahv.ays the same multiple of the distance betw’een the 
pole and the point where the radial scale is cut by the 
primary spiral; In effect, the secondary .spiral magnifies 
the r;idial siale readings of the primary spiral to any 
lesired extent, depending only upon the angle through 
which the template of the primary spiral is rotated to form 
the secondary spiral, 'fhe spirals are drawn in a manner 
that avoids" ambiguous re.adings, and give m.'iximum 
precision within the range of diameters of conductors and 
dielectric coverings required for submarine cable work. 
The instrument is provided with two sirnilarly divided 
radial scales, one corrf'sponding to d, the diamrrter of the 
conductor, and the other corresponding to D, the diameter 
of the dielectric. 'I'he angle between the two scales, corre- 
sponding to any pair of values of d and D, is then a 
me.asure of log D/d. The scales can be marked to indi- 
cate weights of conductor and dielectric, and the circle of 
degrees to which tin* spiral is drawn ran be marked to 
indicate log D/d, capacity, dielectric resistance, and other 
functions of D and d, if required, for any definite dielectric, 
the specific constants of which are known. The general 
equation to the spiral may he written d = .\Iogd + B, 
where A and B are constants. To draw the secondary 
spiral, the primary spiral is rotated backwards about its 
pole through .an angle This is equivalent to rotating 
both the radial scales through 4 >, 'I’he intercepts are now 
d, and D, — i.n. ilie radial scale readings arc now gr<?ater 

in the ratio S. Butterworth : The vibr.ation 

a If ^ 

g.'ilvanometer and its applications to induemnee bridges. 
Wbration galvanometers are divided into two types, .accord- 
ing as their moving parts possess only one or an infinite 
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number of degrees of freedom. A theory of the former 
type of galvanometer when used in circuits containing 
inductance and capacity is worked uut» and the conditions 
of maximum sensibility are determined. The same, theory 
is applicable to the string type of galvanometer provided 
that the damping is small. The results are applied in the 
case of #general inductance brMge : (a) Anderson’s bridge, 
(6) a modified Rimington’s bridge, (c) Ileydwcillor’s 
modification of the Carey-Foster bridge, and (d) a bridge 
for measuring frequency. The best conditions for work- 
ing Anderson’s bridge with the vibration galvanometer as 
detector are obtained. Experimental results for methods 
(b) and (d) are quoted. — Dr. P. E. Shaw : Sealing- 
metals. . The established method of fixing quartz fibres 
for accurate torsion experiments is due to Prof. C. V. 
Boys. It involves considerable trouble, which can be 
avoided by the . means given, while the resulting joint is 
in some cases stronger. Prof. Thrclfall used Margot’s 
solder to fasten glass, aluminium, or quartz surfaces to 
any otlier. This material acts perfectly, and is simple, 
the bit being of aluminium, and there being no flux. 
Investigation \«hows that there is no special merit in 
Margot’s formula. In place of Margot’s solder the follow- 
ing act very well : — (a) tin ; (h) zinc ; (c) alloys of tin 
and zinc; (d) tinman’s solder; (e) aluminium. Lead does 
not stick well. Then there is a variety of materials with 
melting point ranging from 180® to 660®. For all materials 
which act in the same manner as sealing-wax the , term 
scaHng-mctals is suggested. They have the advantages 
over any wax in (a) high melting’ point, (b) non-emission 
of vapour when temperature is raised. There are applica- 
tions other than for tension fibres where joints to with- 
stand temperature are required. — Dr. J. II. Vincent and 
A. Buniill : A negative result connected with radio- 
activity. Specimens of iron, antimony, and. bismuth were 
subjected to a high-frequency alternating idiagnetic field. 
The air in the neighbourhood was tested for any ionisation 
that might have been thus produced. The results were 
negative. — Prof. A. Andcraon : A copper-zinc uranium 
oxide cell and the theory of contact electromotive forces. 
A uranium oxide cell with copper and zinc plates is 
described, and reference is made to the temperature 
coefficient of its E.M^. A difficulty connected with the 
energetics of the cell is pointed out, and a possible explana- 
tion put forward tentatively. 

Royal Anthropological Institute, February 6.—- D. 
cBacRitohle ; The kayak in north-western Europe. The 
kayak, or skin canoe of the Eskimos, was in use on the 
coast of northern Russia two or three centuries ago. 
Evidence of this is obtained from statements made by 
Burroiigh in 1556, and from the chronicl^ of a Danish 
expedition to Vaigatz in 1653. It appears that the natives 
of that coast not only used the ordinary kayak, constructed 
to hold one person, but al.so built kayaks capable of hold- 
ing two occupants, a variety of this canoe which is nowa- 
days specially associated with western Alaska and the 
Aleutian Isles. It was further shown that three kayaks 
were captured off the northern shores of Scotland about 
the end of the seventeenth century. One of these is still 
preserved in the museum of Marischal College, Aberdeen. 
,An important fact is the occasional presence of a kayak- 
using race of “ Finns ’* or “ Finnmen ” in the Orkney 
Islands during the last twenty years of the .seventeenth 
century, as testified to by three, writers of that period. 
The Orkney people being of Norse stock, the word 
“ Finn ” would bear to them the meaning of the Swcdi.sh 
” Lapp.” It is ' consequently worthy of note that the 
mountain L.'ipps have, a tradition that their ancestors 
crossed into Sweden from Denmark in small skin boats, 
and that the only Lapp name for a. boat denotes a skin 
'canoe, propelled by paddies, and devoid of rowers’ scats 
.and steering place. The comparatively recent survival of 
,^app communities in southern Norway was also referred 
•to. After considering the theories of castaways from 
Greenland, and of E.skimos brought captive to Europe who 
had subsequently regained their freedom, the lecturer ex- 
pressed himself ip favour of the hypothesis that the Orkney 
” Finnmen ” of the seventeenth century, like their kayak- 
* using contemporaries on the north Russian coast, were the 
unassimilated remnants in Europe of people of Eskimo type, 
whose range in earlier times had been wholly circpmpolar. 
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• ' Manxhester. 

•* Literary and Philosophical Society, January 23. — 
Prof. F, E. Weiss, president; in the chair. — Thomas 
Thorp : A crossed transparent grating. The secondary 
spectra produced by the crossing of the gratings are quite 
pure and free from all “scatter.” — ^J. R. Qwyther : The 
modes of rupture of an open hemispherical concrete shell, 
under axial pressure. The author gave an account of tests 
carried out with nine specimens he had prepared, made of 
concrete in the proportion of i : ij : 2, the aggregate being 
^-inch chippings, and the results obtained by subjecting 
these shells in the. ordinary way to compression hi a hori- 
zontal testing machine.' “ Longitudinal ” cracks in 
meridionaL planes first appeared, spreading gradually, hnd 
the sliells ultimately broke by an irregular crack roughly 
along a parallel of “latitude,” the* mean height being 
approximately 0*6 the height of the,^bell. The vertex- of 
the cone of fracture roughly coincided witli the centre of 
the base. In the plain specimens the “ longitudinal ** 
cracks began at the base; in the specimens reinforced at 
the base they commenced at the top ; and in the specimens 
reinforced both at the base and the top they commenced 
around the middle of the shell. Mr. Gwyther concluded 
that the “ ring tension ” was comparatively small, that ^ 
the fracture depended on th^ load and 0^ he stress, and- 
that the final rupture was due to an handing 

moment,” He gave a table he ha^J.* ^ ;^tired showing the 
ver^cal breaking loads in tor ? 0.^ rhing stresses in 
pounds per square inch. — read a note on 
the mechanical conditi'* ^ involved the foregoing 

question . -V f all 

5^*. - Dublin. 


Royal Irish Academy, January 23.- Rev. Dr. Mahaffy, 
president, in the chair. — H. Ryan and )i:. Dillon : Higher 
tertiary alcohols derived from palmitic d nd stearic r-sters. 
Some discrepancies between theory anc1>i>xpcriinent in the 
analysis of beeswax suggested a fh mination of the 
properties of higher tertiary alcoho ai J ^ as substances of 
this class have been, with one excrangei, ■'hitherto unknown, 
it was necessary to attempt thei^rcnccthclical preparation. 
Good yields of higher tertiary athe wore obtained by 
the action of alphyl and aryl nthe ajum halides on the 
esters of paiinitir without By dropping con- 
centrated sulp. ? Cl y ^‘^idution of .a higher 

fatty arid in aiu ^ ^ o ^ finha.se, consisting of 

the nearly pure? fence, rapidly and 
quantitatively, the fatty aciu ‘'>nv('n ed into its ester. 
The method is an extremely convenient one for the pre- 
paration of such esters. The tertiary alcohols formed 
esters with acetyl chloride, but with arctic anhydride and 
sodium acetate mixtures of esters and unsaturaled hydro- 
carl>ons were obtained. Phenyl isoryanale did not form 
urethane.s with them, and when they were heated^ with 
potash-lime to 230® C., unlike the corresponding priin.arv 
alcohols, they underwent no change. — A. McHenry : 
Report on the Dingle Bed rocks. It is suggested by the 
author that the seeming conformable succession on the 
south is due to inversion and overthrusting of the rock 
and that the true position of the “ Dingle Beds ” in the 
geological succession is at the bottom of the ' Ppf** 
Silurians, and that they are probably of Llandovery f : 
while on the north and north-elRjfc sides of the fossilifci 
Silurian inlicr, the rocks there! called “ Smerwick Beds 
on the Survey map, arc the equivalents in age to ihc 
“ Dingle Beds,” and come in. their true and regular ordci 
below the Wenlock division of the Silurians. 
similarity of the “ Dingle Beds *’,and “ Smerwiefc Beds 
in all their characters is very appiirent in the "field j. aim 
was even noticed by Du >Jbyer when surveying the district 
more than fifty years ago... The author has no doubt 


their being the one set 


j. lie auLiiv^i iin.3 f 

. strata, and probably 


in tics 
140 
and 


Llandovery ago. — Rev. Catibn Lott : Mosses and- r 
(Clare Island Survey). ■ A t.total of 272 mosses ai 
hepatics were found in the district,* of which 27 mosses a 
22 hepatics occurred on the island only,, and 05 mo.sse^ a 
42 hepatics on the* :f mainland only. Eight . 

were hitherto unknown Ireland, while 

nimhosa and Riccia 'iei^chi^ had previouslv only 


station in the couht]^ 
Mycetozoa (Clare 
district 31 specie^j^we^ 


louui' Kerry). — Miss G. j 

.Siifyey). In the Clare Islan 
‘'found during a visit last Novemb. 



NATURE 


505 


February 8, 1912]:: 


Advantage is taken of this repdjr^t to summarise our know- 
ledge of this group in Ireland#^' Some 65 species in all are 
oh record from the country, but about six of these are 
regarded as probably erroneously recorded. — Carlcton Rm 
and Sir H. C. Hawley : Fungi (Clare Island Survey). 
Previous, to the present survey only two species of fungi 
were on record for the county of Mayo. Some 750 species 
are now recorded, of which nearly 300 are new to the 
Irish flora. One new genus of Hyphomyceta; — Candelo- 
spora, Hawley — and one new Agaric — Hygrophorus 
squamulosust Rea — are described. On Clare Island itself 
a list of 284 species of fungi was compiled. — A. W. 
Stelfox ; Land and fresh-water Mollusca (Clare Island 
Survey). This group was closely studied not only on Clare 
Island, but along the whole coast of Mayo, and on the 
adjoining islands of Inishtusk, Caher, and Inishhofln, and 
^analyses of the faunas of the different parts of the area 
arc made. In fhe whole district 90 species of Mollusca 
were found. Of these, 58 occur on Clare Island, two of 
which arc looked on as owing their introduction to man. 

Edinburgh. 

Royal Society, January 8. — Dr. John Horne, F.R.S., vice- 
president, in the chair. — Dr. Kidston and Prof. Gwynne 
Vauiphan : The Carboniferous flora of Herwickshire. 
Part i. Slenomyelon tuedfanuntf Kidst« The description 
was founded on a specimen found by the late Mr. Mathc- 
son, Jedburgh, in 1859, additional material found in 
the original locality in 1901. Briefly put, it is as 
follows : — stem monostelic, primary xylem without xylene 
parenchyma, divided more or Ic.ss distinctly into three lobes, 
by as many radiating and interrupted bands of paren- 
chyma ; primary tracheas porose on all walls, the proto- 
xylems of the leaf traces decurrent as exarch strands on 
the extremities of the lobes ; secondary thickening occurs, 
s(?condary tracheaj with porous pith on radial walls only ; 
medullary rays numerous ; stele closely invested by a zone 
of sclerotic periderm ; leaf traces depart successively from 
the extremities of the lobes and repeatedly divide in the 
cortex ; leaf-trace , protoxylems become immersed ; the 
outer cortex of the “ Spargonum ** type. The stem 
possesses so many features peculiar to itsel^hat in the 
present stale of our knowledge it is unsafe^to speculate 
fis to its relationship to the other members of the Cycado- 
fdices. It is perhaps best to let it remain among that 
nebulous group in which it has already provisionally been 
placed by Dr. Scott. At the same time, it should be noted 
that the absence of independent meristeles in the cortex 
of the stem separates it widely from Sutcliffia insignis, 
Scott, with which one might be tempted to compare it. — 
Dr. F. J. Cole : A monograph on the general morphology 
of the myxinoid fishes, based on a study of Myxine. 
Part iv. On some peculiarities of the afferent and 
efferent branchial arteries of Myxine. These peculiar 
structures arc called vascular papillae, an4 have been found 
in some cases to be the means by whicli blood is passed 
direct from the arteries into the surrounding “ lymphatic *’ 
peribranchial sinuses. Such blood re-enters the blood 
stream via the . superior jugular veins. The so-called 
Ivmphatic spaces ^of Myxine contain normally red blood, 

.d therefore must be excluded from the lymphatic system 
^ensu stricto. They are, however, not situated directly in 
the course of the blood stream, but partake of the nature 
of both systems. The Myxinoids are in the act of acciuir- 
ing a deflnite lymphatic system. — Prof. Sutherland 
Simpson : The effect of changing the daily routine on 
the jiiurnal rhythm in body temperature. Experiment^ 
wereA made on the daily variation in body temperature 
during travel across, the American continent and across the 
Atlantic Ocean. It was found that the body quickly 
adjusted itself to the new conditions, so that the diurnal 
rhythm depended entirely on the daily routine. — Prof. 
David Hepburn : The Scottish National Antarctic Ex- 
pedition. Observations on the Weddell seal. Part ii. 
The paper gave an account of the genito-urinary organs 
of a young Leptonychotes weddellif captured and embalmed 
by the naturalist of the Scottish Antarctic Expedition. A 
detailed account was given ’ of the foliowing special 
points : — the adaptation of the pelvic organs to the great 
obliquity of the osseous pelvis ; the allantoidal shape of 
the urinary bladder, which extended as far forwards as 
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the umbilicus; the presence of prostatic glandular tissue, 
as revealed by the microscope ; the presence of a cylindrical 
piece of developing bone common to boOT corpora cavernosa 
penis; the absence of a scrotum, and the lodgment of 
each testis in a subcutaneous recess showing no surface 
bulging ; the absence of vcsiculm seminales ; the presence 
of a bilateral retractor ppnis muscle composed of unstriped 
muscld fibres, probably representing the tunios dartos of 
the absent scrotum. 

G6TTINGEN. 

Royal Society of SciencelB.->-The Nachrichten (physico- 
mathematical section), parts iv. and v. for 1911, contain 
tile following memoirs communicated to the society : — 

June 17. — K. Wegrenor : The fdlc of direct radiation in 
the temperature-period of the air at low and middle alti- 
tudes of the troposphere. — A. Bootalmoyor : The path of 
the kathode rays proceeding from a Wchnelt kathode in u 
homogeneous magnetic field. 

July 1. — K. Landau : The partition of numbers com- 
pounded of p prime factors. — K. Fbraterlingr : Formuhu 
for the computation of the optical constants of a metallic 
film of given thickness from the polarisation conditions of 
the reflected and transmitted light. 

July 29. — H. Bohr ; The behaviour of the zeta function 
C(s) in the half-plane fr>i. — C. Rungro : Graphical solu- 
tion of the boundary conditions of the equation 

ay" * 

— P. Bachmahn : Materials for a scientific biogrrtfhy of 
Gauss : (i) on Gauss’s work in the theory of numbers. 

September 14.— Ih. v. Kdrmdn : The mechanism of 
the resistance experienced by a moving body in a liquid. 

October 13.— R. Fricko : The transformations of auto- 
morphic functions (dedicated to Richard Dedekind on his 
eightieth birthday). 

October 28.—G. Tammann : Equations of condition in 
a region of small volume.— R. Wedekind : Contributions 
to the knowledge of the Upper Devonian scries at the 
northern margin of the slate ridge (Schiefergobirge) on 
the right bank of the Rhine. 

The Business Communications (part ii.) include a dis- 
course on “ Metamorphic Processes in the Crystalline 
Slates,” by O. Mttgrgre, and congratulatory addresses to 
Prof. Waldoyer, and to the Universities of Breslau, 
Christiania, and St. Andrews. 


BOOKS RECEIVED. 

The Practical Science of Billiards and its “ Pointer.” 

By Colonel C. M. Western. Pp. iv-»-i53. (London: 
Simpkin and Co., Ltd.) 35. 6d. net. 

The University of Missouri Studies. Vol. ii. Science 
Series The Flora of Boulder, Colorado, and Vicinity. 

By Prof. F. P. T^aniels. Pp. xiii + 311. (University of 
Missouri.) 1.50 dollars. 

A Shorter Geometry. By C. Godfrey, M.V.O., and 
A. W. Siddons. Pp. xxii + 301. (Cambridge University 
Press.) 25 . 6dL 

.South Afrid® Zoology. By Prof. J. D. F. Gilchrist. 

Pp. xi4'323. (Cape Town : T. Maskew Miller.) 105. 6d. 
net. 

Fortschrittc der Naturwisscnschaftlichcn I^orschung. 
Edited by Prof. E. Abderhalden. Vierter Band. Pp. 299. 
(Berlin & Wien : Urban & Schwarzenberg.) 15 marks. 

The Arctic Prairies. A Canoe-journey of 2000 Miles 
in Search of the Caribou ; being the Account of a Vqy/^ge 
to the Region North of Aylmer Lake. By E. Thompson 
Seton. Pp. xvi 4-415. (London : Constable and 
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THE PHILOSOPHY OF SCIENCE.^ 

(1) Natural Philosophy. By W, Ostwald. Translated 
by T. Seltzer. Pp. ix+193. (New York: Henry 
Holt and Co. ; London : Williams and Norgate, 
1910.) Pricjjj. 1 dollar net. 

(2) Prolegomena zur Natur philosophic. By Hermann 

Graf Kcyserling. Pp. xii^ i59. (Miinchen : ]. F. 
Lehmann’s Verlag, 191Q.) Price 5 marks. ^ ^ 

^0 KADERS of German will remember that* 
^ Prof. O.stwald published as the first volume 

of Reclam’s series, “Bucher der Naturwissenschaft,’’ 
a book which is practically a popular summary of his 
larger “Vorlesungen Naturphilosophic.” This 

little work, after specim revision by the author, now 
appears in an American edition. Mr. Seltzer’s trans- 
lation is generally satisfactory, though ho has left, 
here and there, an obscurity of diction which . it is 
difficult to charge to the account of so clear a writer 
as his original. 

A book in which an investigator of Ostwald *s 
eminence gives in systematic outline his views on the 
aims, nature, and general methods of science is bound 
to exercise considerable authority over the opinions 
of young students and inquiring laymen. It is, there- 
fore, a matter of considerable importance to deter- 
mine whether his guidance in these .Subjects may be' 
recommended with confidence. In spite of great ad- 
miration for the genius of the distinguished chemist, 
the reviewer is bound to record on this point an un- 
fc'ivourable opinion. It 'would be absurd to deny that 
the book has value. The practical wisdom and in- 
spiration of a successful man of science inform many 
of its pages, and may gladly be accepted in lieu of 
a good deal of correctitude in logic and philosophy. 
Moreover, Prof. Ostwald ’s characteHstic doctrine of 
“energetics” leads him in a very direct way to results 
— such as the limited validity of the concept of 
mechanism — which, though unpopular among phybic- 
ists and chemists, arc regarded as of. great importance 
by all students of the philosophy of science. But out- ! 
side the thirty-six pages given to the general principles 
of the physical sciences, the' treatment of his topics 
seems frequently unsatisfactory. His logical and 
psychological analyses lack precision and thorough- j 
ness, and often suggest that on some questions of 
fundamental importance he accepts the views of the 
Mill and Spencer epoch as finally authoritative. 

The pragmatism which made Prof. Ostwald’s work 
so intc^resting to the late William James appears very 
early in the book. Strictly speaking, science is, he I 
holds, concerned only with the prediction of future 1 
events. The “ retrospective prophecy ” to which Hux- ! 
ley attached equal importance “must take its place 
with other aimless activities called play" (p. 13). 
Moreover (as the last phrase indicates) even predic- 
tions of future are not properly to be called science 
unless they bear directly or remotely upon the practical 
management of human life. " At first sight this dictum I 
would seem to confine the-iegitimate development of | 
some sciences within severely narrow limits. For 
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example, must the palaeontologist prove that his 
sHjdies have a bearing (say) upon eugenics before he 
can, be admitted into the company of men of science? 
In- anticipation of such questions, the author is 
obliged to argue that since we can never know com- 
ptetely “what kind of* knowledge we shall next need 
• . ^ therefore it is one of the most important 
functions of science to achieve asi^ferfect an elabora- 
tion as possible of all the relations conceivable.” 
Thus, judged by the pragmatic test of “alikeness” 
upon which Prof. Ostwald lays so much stress (p. 52), 
his definition of the aim and scope of scientific inquiry 
turns out after all to be identical with the intel- 
lectualist view upon which h^s so severe (p. 13). 

Prof. Ostwald ’s preoccupation with the practical 
value of science*— though a fault which leans to virtue’s 
side — makes him cling to an empiricism which is, to 
say the leati^ dimodi. In spite of an (apparently) 
wider definition on p. 62, the word “ experience ” is 
constantly used as synonymous with “perceive” or 
“perception.” Concepts are %imply the “coinciding 
or repeated parts of similar experiences ** — a view 
whic^ seems identiibl with Huxley’s “composite 
photograph ” theory of general ideas, and is open 
to the same criticisms. It follows that the degree of 
certainty reached in reasoning depends upon the 
number of perceptual experiences upon which the con- 
cepts are based. Thus the security of the conclusion 
2 + 3=5 is extremely, high because the number-concepts 
are so extremely “general.” 

• Starting in this way, it is not surprising that Prof. 
Qstwald repeats Mill’s misunderstanding of the 
syllogism (p. 65)^ and restricts deduction to the com- 
paratively small rdle of applying “principles . . . 
acquired through the ordinary incomplete induction 
... to special instances which, at the proposition of 
the principle, had not been taken into consideration •’ 
(p. 41). It is difficult to regard this as an adequate 
statement of the aim of Newton’s “Principia,” dr of 
Maxwell’s “Electricity and Magnetism”; yet both 
these treatises must be held to give a “ dcductiv^ 
treatment of their subject-matter. So anxious is tw 
£tuthor to reduce all knowledge to repeated “experi- 
ences ” that he holds mathematics to have been 
proved to be an empirical science by the fact that 
certain laws in the theory of numbers have been 
found empirically and have not yet been proved deduc- 
tively (p. 56). The same ultra-empiricism seems re- 
sponsible for the remarkable statement (p. 76) that the 
power of “a few highly developed individuals,” such 
as Julius Caesar, to “keep up several lines of 
thought ” simultaneously proves that time is not neces- 
sarily to be conceived as unidimensional. 

It will be seen that, in the reviewer’s opinion, 
Prof. Ostwald ’s work suffers from the capital defect 
of misrepresenting seriously the relations between 
ideas and perceptual experience. It is true th^t^ no 
on# has yet formulated an adequate account of these 
relations. Nevertheless no theory of science caa be 
satisfactory unless it takes account, on one hand, of., 
the criticisms of the inductive process which we owe| 
to such logicians as Bradley and Bosanquet, and, on * 
the other, of the patient, unbiassed, and pene- 
trating res^rches concerning the objects of cognitive 

R 
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processes which .we associate with the names of | 
Husserl) Meinong, Bertrand Russell, and others. 
Although he makes good use of modern views about 
mathematics which have a certain connection with 
the latter researches, yet Prof. Ostwald, from lack of 
sympathy or for some other reason, appears to have 
assimilated very little from these typically modern 
doctrines about the fundamentals of his subject. 

(2) In his faminarity with the present situation in 
logical criticism and philosophy, Graf Keyserling has 
a manifest advantage over his scientific compatriot. 
For this reason the six discourses which form his 
latest work offer most instructive as well as attractive 
reading even to those^ho cannot accept all his con- 
tentions. He sees wrai perfect clearness that the 
central question of natural philosophy is the question 
how conceptual thought is related to perceptual ex- 
perience — in other words, how it is that we are able 
to theorise successfully. To understantl the problem 
aright we must recognise that theories deal in the 
first place with entities— “ universals,*’ relations, num- 
bers, &c. — which are distinct from the entities revealed 
to us in physical phenomena, i^d yet are really quite 
as external to our minds, quite as “ objective ** as the 
latter. Conversely, the phenomena commonly called 
external are known just as immediately and as 
truly as the objects of thought. It follows that the 
a priori laws which regulate pur “inner” experience 
are entitled to be called “ laws of nature ” equally 
with the sequences determined a posteriori among 
“outer” experiences. A mind capable of taking in 
the universe at a glance would, in fact, see, not two 
worlds, but one world of reality, the elements of 
which are knit together by a univocal necessity. 

This conception of the universe admitted, it is possible 
to understand that perpetual miracle — the power of 
“ prospective and retrospective prophecy ” wielded by 
the man of science. Consider one of the most notable 
instances : the power to predict and reconstruct 
phenomena by means of Newton’s laws of motion. 
Since mathematical thought and the spatio-temporal 
l^jries of external events run their courses under a 
single system of laws, it is always possible that in a 
given instance the mathematical realities and the 
empirical will, to use Graf Keyserling *s word (p. 44), 
“coincide.” Suppose this relation to hold good 
between Newton’s laws and a group of mechanical 
events. Then whatever consequences follow by 
^“logical” necessity from Newton’s laws must be 
exhibited empirically; nature is bound, so to speak, 
to actualise this particular series of possibilities (p. 44). 
This account of the matter explains why induction 
does not (as the empiricists contend) involve essentially 
the contemplation of numerous instances. The 
essence of the process is (as Prof. Bosanquet and other 
writers have urged) the analysis of a given pheno- 
menon with the view of discovering the “ mathematical 
realities ” which “ coincide ” with the empirical ob- 
servations. If the details of the coincidence can be 
brought to light by the examination even of a single 
instance predictions based upon such an examination 
may have the highest certainty. 

It is not possible to' follow here the important con- 
sequences of Graf Keyserling’s views. It must suffice 
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to say that he develops them with great ability and 
in a very interesting way. He finds occasion to offer 
illuminating criticism of the pragmatists and ot writers 
whose works are now the cei1|re of much attention — 
for example, Hans Driesch and Henri Bergson. It 
is not extravagant to say that by his understanding of 
the problems and methods, both of philosophy and 
of science, his lucidity and his literary charm, he pro- 
duces in no mean degree the same impression as the 
great Frenchman. The book is one wnich should find 
a welcome in an English translation. 

' T. P. Nunn. 

TWO INTRODUCTIONS TO THE STUDY Of 
EVOLUTION. 

(1) The Doctrine of Evolution: Us Basis and its Sc(hpe, 
By Prof. H. E. Crariiptbn. Pp. ix + 311. (New 
York: The Columbia University Press, 1911.) 
Price 6^. 6d. net. 

(2) Einfiihrung in die DAzendenztheorie, Fiinfund- 
dreissig Vortrage. By Prof. Karl C. Schneider. 
Zweite Auflage. Pp. xii4-386 + 3 Taf. (Jena: 
Gustav Fischer, 1911.) Price 9.50 marks. 

(0 pROI’* CRAMPTON has written a careful and 
^ interesting introduction to the study of evolu- 
tion in the wide sense. It consists of eight lectures 
given in New York to “mature persons of cultivated 
minds, but who were on the whole quite unfamiliar with 
the technical f^cts of natural history,” and for such an 
audience, which is certainly widespread, the book can 
be strongly recommended. But even those who know 
a good deal of natural history may read Prof. Cramp- 
ton’s lectures with great profit, for although they have 
not perhaps the keenness which marked tjie author’s 
important contribution to the theory of natural selec- 
tion (his study of Philosamia cynthia)^ (hey are ch.nr- 
acterised by scientific restraint, by careful workman- 
ship, and by a wide outlook. The outstanding feature 
of the book is that half of it is devoted to the higher 
reaches of the evolution-process — to ihe ascent of man 
and the establishment of human societies. 

After an introductory discourse on the living organ- 
ism, Prof, Crampton sets forth the evidences of 
evolution from comparative anatomy, embryology, and 
palaeontology. The fourth lecture is on “Evolution 
as a Natural Process,” and here the author avoids 
controversy, contenting himself with a balanced state- 
ment of the various interpretations that have' been 
offered. He then passes to the evolution of the human 
species and the human races, to mental evolution, and 
to social evolution. These three chapters are full of 
fresh illustrations of great interest. The book ends 
up with a courageous chapter on those “t}v(>lved pro- 
ducts” which we call (i) ethics, (2) religion and 
theology, and (3) science and philosophy, the author’s 
particular point being that here also evolution proves 
to be real. Not only are the higher elements in human 
life subject to analysis, classification, and formulation, 
but there are natural reasons in human evolution why 
there should be a developing ethics, religion, theology, 
science, and philosophy. The author ends up finely 
with a statement of the practical value of evolutionist 
conceptions : — 
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“The doctrine of evolution enjoins us to learn the 
rules of the great game of life which we must play, 
as science reveals them to us. It is well to 
rrniembcr that a little knowledge is a dangerous 
thing, but because evolution is true always and everv- 
where, an understanding of its workings in any de- 
partment of thought and life clears the vision of other 
realms of knowledge and action. . . . Evolution as a 
complete doctrine commands everyone to live a life of 
service as full as hereditary endowments and surround- 
ing circumstances will permit.** 

After reading this admirable course of lectures, one 
general criticism arises in our mind—one, however, 
involving for its statement a longer discussion than 
is* possible here and now. It appears to us that the 
author has not sufficientfiy analysed his “ deeply 
grounded conviction that evolution has, been continuous 
throughout.** We wish to know mot? about this con- 
tinuity- what it is that is continuous, and w'hether 
the continuity implies that there is an identity of 
c.'iuses throughout. The genetic method is certainly 
applicable, but do the same* categories serve through- 
out? Is the truth with Spencer or with Bergson? 
It seems to us to be giving a false simplicity to the 
facts to conclude that “human social relations are 
biological relations,*’ or that “identical biological 
laws, uniform in their operation everywhere in the 
organic world, have controlled the origin and estab- 
lishment of even the most complex societies of men.** 
It seems to us a matter for regret that a zoologist of 
Prof. Crampton’s eminence should adopt, especially 
in a work of this sort, the mechanistic hypothesis 
without giving a statement of the other side. We are 
inaware that a mechanical description has been given 
of any complete vital operation, and if it were given 
WT do not think that it would be what the biologist 
wants, for he cannot get away from the fact that 
the organism is a historical being. 

We are only stating our opinion, but we think there 
is need for reconsidering, even in the light of other 
I>arls of the book, such a deliverance as this : — 

“Docs science teach us, then, that the ultimate 
elements of human faculty are carbon-«cs5 and 
hydrogcn-HCA ’5 and oxygen-ness, which in themselves 
are not mind, but which when they are combined, 
and when such chemical atoms exist in protoplasm, 
constitute mental powers? Plain common-sense 
answers in the affirmative.’* 

And this : — 

“W^at can be the source of mentality, if it is not 
something brought in from the outer world along 
with the chemical substances which taken singly are 
devoid of mind? •Scientific monism frankly replies 
that it is unable to find another origin.** 

Such a"‘presentation of the old problem seems to us 
disappointing, especially when it comes from the 
country of William James and Josiah Royce. 

(2) Prof. Schneider has prepared an enlarged 
edition of an admirable book which was reviewed 
in Nature of January lo, 1907. It then con- 
sisted of six lectures introductory to the study of organic 
• volution, and was marked by clearness and freshness 
nf exposition. It had also the crowning merit of 
hieing short, and was a pleasing contrast to a number 
of larger books of similar aim, which take a longer 
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time to say less. In its new edition, however, it has- 
surrendered the charm of brevity in the hope of secur- 
ing other excellencies. It has become thirty-five lec- 
tures instead of six, and each lecture occupies about 
ten closely printed pages. What are the features of 
this practically now boo)^, which, it may be noted, is 
not to be confused with the author’s “Versuch einer 
Begriindung der Deszendenztheorie ’’ ? 

Perhaps the chief characteristic is the elaboration 
of the concept of “Anlagen** or primordia. The 
common way of looking at these as simply material 
structures will not stand criticism. In place of the* 
view that morphogenetic differentiation may be inter- 
preted in terms of the chemico-physical properties of 
the primordia, Schneider seekl^ to substitute a re- 
habilitation of the “idea-theory ” of Plato and Goethe, 
with which he combines the Aristotelian-Scholastic 
concept of potency, “elaborated in a modern exact 
fashion.” Another feature of the book is a judicious 
eclecticism. For while there is much that is personal 
and original throughout, such as the author’s theory 
of vitalism, his welcome, but all too short, discussion 
of the importance of periodicity, hia criticism of the 
ordinary Darwinian position, and so on, there is a* 
praiseworthy attempt to ^recognise a measure of 
validity in the suggestions of the various schools. 
He pleads for less purely argumentative criticism, for 
a deeper inquiry into fundamental principles, for a 
study of biological method, and for more determined 
effort to get away from preconceptions which inlluenre 
even the experimenters. The Lamarckian, he says, 
will not hear of mutations, and the Mutalionist will 
not hear of modifications. The Darwinist rejects the 
psychical theory of adaptations, and the psycho- 
Lamarckian rejects determinants. The student of 
chromosomes does away with Anlagen, the “Ortho- 
genetiker” with adaptations, the vitalist of Dricsch’s 
persuasion with vital energy, the Weismannist with 
the transmission of acquired characters, the Mechanist 
with all vitalistic principles, and so on. But all these 
views have factual relations, and there is a kernel of 
truth in eacli. They cannot be lumped together, but * 
no view is as yet complete enough to dispense with 
the aid of others. Cooperation as well as criticism 
is needed among the evolutionists. 

In his sketch of the evolutionism of the future. Prof. 

* Schneider distinguishes primary or constitutive prin- 
ciples and secondary or auxiliary principles. The 
primary |IHnciples are three: — (1) The idea, which 
interpenetrates every organism and binds it into unity ; 
(2) entelechy, which is “a kind of cohesion in the 
idea,** holding the constellation of Anlagen in a specific 
order, a correlating, regulative, formative principle; 
and (3) vitality, a form of energy, like heat in the 
inorganic realm, which brings into materi^ e.xplicit- 
ness what is implicit in the idea, and includes two 
main factors, of assimilation, grow'th, and reproduc- 
tion on one hand, of variation on the other. 

The secondary or auxiliary principles, whicK repre- 
sent a complication of the primary simplicity of idea, 
mtelechy, and vitality, are of two kinds, ectogenous 
and endogenous. The ectogenous principles operate 
from without ; they do not originate within the 
organism. They include the influence of environ- 
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mental changes on assimilation and the like, and the 
influence of psychical impulses and needs relating to 
the external conditions of life. In both these ways a 
“ somation ” (corresponding to a somatic modification 
of most authors) may arise ; it is an ectogenous change 
in contrast to an autonomous mutation. The endo- 
genous secondary principles,* which are also called 
entropic, include amphimixis and death. 

THKORETICAL AND PRACTICAL PHYSICS, 

(1) A TexUhook of the Principles of Physics. By Dr. 
A. Daniell. New and revised edition. Pp. xxv4- 
819. (New York : The Macmillan Co. ; London : 
Macmillan and Co., Ltd., 1911.) Price lys. net. 

(2) A Textbook of Physics. By Prof. L. B. Spinney. 
Pp. xii+ 605. (New" York : The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1911.) Price 
I2J. net. 

(3) Principles of Physics: Designed for Use as a TexU 
book of General Physics. By Prof. W. F. Magie. 
Pp. 1x4-570. (London: G. Bell and Sons, Ltd., 
19 1 1.) Price 6d. net. 

(4) Treatise on Practical Light. By Dr. R. S. Clay. 
Pp. XV4-519. (London : Macmillan and Co., Ltd., 
1911.) Price 10s. 6d. net.^: 

(0 T'T is presumably the duty of a reviewer to try 
^ in reading a text-book to take up the point 
of ^view of the students for whom it is primarily 
designed. This attitude it is not at all easy in many 
cases to assume. But the third edition of Dr. 
DanielPs text-book scarcely admits of doubt in this 
respect. Regarded from a purely physical point of 
view, the book undoubtedly contains much useful 
information, notwithstanding the fact that it is pre- 
sented in a peculiarly disjointed fashion. But to 
propose it as being suitable for medical students seems 
very misleading. Those who are experienced in 
teaching medical students, or, at any rate, the majority 
of them, know with what simplicity the principles of 
physics must be treated. The subject is one which 
the students themselves think is foreign to their 
medical course, and the complexity of detail with 
which this book abounds would surely make them 
adhere more strongly than ever to that opinion. But 
apart altogether from the question of suitability for 
any special class of students the book is in several 
other respects open to serious objections. In the first 
^place, the unfortunate tendency in man^jlt^ recent 
physical text-books of quoting unproved numerous 
mathematical formulae is especially prominent in this 
particular case. This is, in all probability, the main 
cause of the disjointed nature of the text already 
referred to. It must be admitted, of course, that such 
procedure is occasionally inevitable and even desir- 
able, but #hen it becomes the rule and not the excep- 
tion, it encourages students to regard physics as a 
series of formulae to be committed to memory, and 
having ho logical sequence. 

Further, the mode of statement is often peculiarly 
involved, and sometimes inexact. The latter is illus- 
trated by the statement that “a body free to fall in 
yacuo would be subject to a constant downward 
acceleration of about 981 cm. per sec., or 32*2 feet Per 
-\ 0 . ? 207 , VOL. 88] 


sec *' — a statement quite in keeping with the uncon- 
vincing way in which the distinctions between velocity 
and acceleration have been previously treated. The 
following also is ^^urely a rather extraordinary view 
to express : — “ Kinetic friction is accordingly not a 
Force; it is a Resistance or Reaction.” 

The present edition has a supplementary chapter on 
radio-activity and kindred subjects added. Attention 
is directed to the chief points in recent work, but the 
numerical data in connection therewith have scarcely 
been brought up to date, the old value 3*4 x 10-^® E.S. 
being given, for instance, as the unit of electricity. 
The author has also adopted a uniform notation, and 
gives an index of symbols at the beginning of tlje 
book, but although, in this index, 10® is defined as 
being equal to x^kx>, 000,000, we frequently find very 
large numbers mpressed in the uncontracted form. 
l*he arrangement of the mathematical treatment is 
also unfortunate from the point of view of facility in 
reading, being printed in small type, and from line 
to line, just like the ordinfiry text. 

(2) Prof. Spinney’s book will without doubt serve 
admirably the purpose for which it has been written. 
In nearly every respect it fulfils the necessary condi- 
tions. Being written for engineering and technical 
students entering upon a course of physics, it deals 
in a straightforward and logical way with the various 
sections into which the subject is usually divided. 
As is to be expected, particular prominence is given 
to mechanics, the principles of which are illustrated by 
familiar phenomena and practical contrivances. 
Although the mathematical treatnient is intentionally 
limited, what is given is exact, and involves no blind 
learning of formulae. Also, notwithstanding the pro- 
fessedly elementary character of the work, the author 
contrives to convey clearly the underlying principles 
of such subjects as surface tension, kinetic theory 
of gases, and polarisation of light in a way not often 
achieved. To each chapter is appended a series of 
numerical examples; the printing and arrangement of 
paragraphs and chapters are excellent, and the heavy 
type used for the more important statements is a 
distinct gain. The diagrams have evidently been 
carefully prepared, and are reproduced in a manner 
quite above the average. To all students desiring 
a thorough introduction* to the science of physics, 
whether they be engineering students or not, this 
book can be unhesitatingly recommended. 

(3) In some respects this book is unique.. On 
several nrevious occasions have historical treatises on 
special parts of physics been published, but no general 
elementary text-book of physics % based ' upon a 
historical outline has until now, we believe, appeared. 
The author’s chief reason for adopting this mode of 
procedure — and it seems to be a good one — is that it 
directs attention to the lines upon which discovery 
has proceeded, and trains the mind of the reader 
in the processes which may lead to further discoveries. 
Whether this be the ca^e or not, it is certain that 
the historical treatment makes the subject eminently 
readable, particularly to those somewhat acquainted 
already with , the principles of physics. From the 
point of view of .the beginner, however, difficulties 
might arise owing to the historical sequence necessitat- 
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ing the omission of practice in the application of th^ 
physical laws. These difficultfes the author has to a 
large extent surmounted by adding to each chapter 
a series of worked examples, thus avoiding the intro- 
duction of them into the text. Interest is undoubtedly 
added to the subject by the historical setting, and 
it is quite possible that students may be induced to 
regard physics with more favour on account of it. 
The printing is good, but ^e diagrams are neither 
so numerous nor so well produced as they might be. 
As evidence of the lack in this respect, not one of the 
four methods of determining the velocity of light is 
illustrated diagrammatically. 

^ (4) The most surprising feature of Dr. Clay’s book 
on practical light is the fact that considerable 
space is devoted to pin optics. The size of the book 
suggests that its scope will cover "experiments of a 
much more elaborate character. This is indeed found 
to be the case, repetitions by more accurate methods 
of the rough pin determinations being described at a 
later stage. As a result the book appears unequal, 
and the omission of the pin experiments would have 
been a gain rather than a loss. The ground covered 
is very extensive, particular attention being paid to 
the chapters on the compound lens, the microscope 
and colour, on account of the importance of their 
industrial applications. Colour, especially, is treated 
much more fully than is usually the case in text- 
books of practical physics, ^nd the numerous experi- 
ments described in this connection add considerably 
to the value of the book. The diagrams with which 
the experiments are illustrated are exceedingly good, 
so much so that a student, having here before him 
the perspective view of the arrangement of apparatus, 
could scarcely fail to set it up correctly without other 
aid. It may also be pointed out that, with the excep- 
tion of one, all the diagrams have been specially pre- 
pared for this work. The general arrangement of the 
experiments is normal and logical, and the two 
appendices, containing useful practical hints, are very 
desirable. In short, notwithstanding the rather un- 
fortunate inclusion of pin optics referred to, Dr. Clay’s 
book will certainly form a very useful reference work, 
not only for students of physics, but also for those 
engaged in industrial appliqarions of the principles of 
light. % 


INDIAN FRESH^WATER INVERTEBRAJES. 

The ^auna of Britidh India, including Ceylon and 
Burma. Edited by Dr. A. E. Shipley, F.R.^. 
Fresh-water Sponges, Hydroids, and Polyzoa. By 
Dr. N. Annandale. Pp. viii+251 + v plates. Pub- 
lished^ under the authority of the Secretary of State 
for India in Council. (London : Taylor and Fran- 
cis ; Calcutta : Thacker#^ ^pink and Co. ; Bombay : 
Thacker and Co., Ltd. Berlin : R. Friedlander’ & 
Sohn, 1911.) Price > 

'"PHIS volume differs 'in some important respects 
from those that have preceded it in the “Fauna 
of British India.” It id the first of the series to. be 
written entirely in India, and since, as the author 
very justly remarks, “biological research oh Indian i 
animals can only be undertaken in India,” it only j 
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fitting that a large part of the volume should be 
devoted to observations on the l^tonomics and life- 
history of the . organisms dealt with. It is thus far 
more than a merely systematic monograph, and con- 
tains a great deal that is of interest and importance, 
not only to the special student of the ^Itidian fauna, 
but also to the general biologist. 

The Indian region is especially rich . In ires&- water 
sponges. Thirty-six species, subspecies, and varieties 
are enumerated (including three added, in the . appen- 
dix), although on p. 51 the number is given hs only 
twenty-nine, possibly because, of doubts as to the 
systematic or geographical ^status of some of the 
forms. Of these no fewer than tii|»nty-two have been 
discovered and named by Dr. Annandale, who, how- 
ever, pays a generous and well-merited tribute to the 
pioneer work in this field of the late Dr. H. J. CaAer, 
of Bombay,, i'k" 

Little is yet known as to the seasonal cycles 
in the life-histories of fresh-water animals living under 
tropical conditions, and on this subject Dr. Annandale 
has many interesting observations. He points out 
that in temperate regions the approach of. . winter 
affects most of the less highly orgitnlsed inhabitants 
of fresh waters in the same way, leading to the pro- 
duction of gemmules, statpblasts, and the like, which 
lie dormant during the unfavourable season. In India, 
on the other hand, the reaction to seasonal changes 
is by no means identical, even in closely allied species. 

“Some species flourish chiefly in winter, and enter 
the quiescent stage at the beginning of the hot weather 
(that is to say, about March), while others reach their 
maximum development during the ‘ rains * (July to 
September), and as a rule die down during winter, 
which is the driest as well as the coolest time of the 
year.” 

A striking example of specific idiosyncrasy in this 
respect is given in' the case of two sponges, Spongdla 
bomhayensis and Corvospongilla lapidosa, found in 
Bombay. They 0 

“resemble one another considerably as regards their 
mode of growth, and are found together on the lower 
surface of stones. In the month of November, how- 
ever, C. lapidosa is in full vegetative vigour, while 
5. bomhayensis, in absolutely identical conditions, is 
already reduced to a mass of gemmules, having 

flourished during the ‘rains.’” 

The Hydrozoa dealt with consist only of two species 
of Hydrflu Dr. Annandale’s important ditoivery of a 
fresh-water medusa (Limnocnida) in streams of the 
Western Ghats (Nature, August 3, 1911) having come 
:oo late to be included in this volume. One of the 
species of Hydra is the familiar and widely distributed 
H. vulgaris, and Dr. Annandale has much that is new 
to tell regarding the bionomics even of this||fhuch- 
studied animal. Especially interesting is the Account 
of the way in which tl^e larva of a small iriidgej^- 
Chironomus fasciatipennis, preys upon Hydra. The 
iarva, which protects itself with a tuWar casA of silk, 
entangles the Hydra with a silken thread, and binds , 
t firmly to the outside of the tube, to be afterwards* 
devoured at leisure. 

Of Polyzoa about .sixteen forms are recognised. 
One of the most interesting Is Hislopia lacustris. 
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which was formerly placed among the Cheilostomata. 
Dr. Annandale confirms Jullicn’s statement that it 
belongs to the Ctenostbmata, and he shows that it is 
closely related to Arachnoidea, which was at one time 
cited as evidence for the marine origin of the fauna 
•of Lake Tanganyika. ^ 

A number of misprints have escaped correction. On 
p. 19 the words “co-type” and “paratype” seem to 
have changed places, with the disastrous result that 
we are left in doubt as to the sense in which these 
terms are used throughout the volume. In the sen- 
tence, “ Some of these species . . . are identical with 
others . . . closely related to European forms” 
(p. 12), “and” {^ceded by a comma should appar- 
ently be inserted hfter “ with.” On p. 177 it is stated 
^that Kraepelin’s classification of the Polyzoa is “less 
liable to criticism than that followed by Braem,” 
where the context appears to imply that it is more 
so. It is not clear in what way the “ force of gravity ” 
can account for the mutual attraction of gemmules 
floating on the surface of water (p. 118). 


THE PHYSICS OF ELECTRIC LAMPS. 

Dcr elektfische fAchtbogen: Experimentalvortrag auf 
Witnsch des wissenschaftlichen Vereins zu Berlin 
gehalten am ii Januar, 1911. By Prof. H. Th. 
Simon. Pp. iv + 52. (Leipzig : S. Hirzel, 1911.) 
Price 2 marks. 

Lcs Lampes Electriques, By Prof. H. Pecheux. 
Pp. 186. (Paris : Gauthier-Villars, n.d.) 

P ROF SIMON’S monograph is a reprint of a lec- 
ture delivered in Berlin, and gives in an in- 
teresting and consecutive form a brief summary of the 
principal physical aspects of the electric arc. The 
numerous physical phenomena presented by the arc 
have long afforded a most interesting field for research, 
and it is remarkable into how many bypaths these 
researches have led. Although the arc in its practical 
application is primarily a sgurce of light, the most 
efficient which we possess, and secondarily a source 
of heat, neither of these aspects receives more than 
a very brief mention in the pamphlet before us. 

It is indeed somewhat remarkable that so little 
attention has been given by physicists to the problem 
of the emission of light by the flame arc, a field of 
research which would seem to be of great theoretical 
and practical value. But for some reason or other 
the electrical characteristics of the arc have always 
appealed more to investigators, and these have been 
explored far more thoroughly, with valuable and in- 
teresting results. Notably the investigations of Prof. 
Simon himself on the telephonic arc and of Duddell 
on the musical arc may be referred to; these have led 
to th#.use of the arc as a source of sustained oscillation 
. for the transmission of wireless signals, a direction 
^ in which its utility could scarcely have been foreseen. 

These phenomena and their theoretical explanation 
•will be found clearly described in Prof. Simon’s little 
'book, which, if it does not attempt to add much to 
, -our existing knowledge, summarises it well. In 
addition to a .number of diagrams the book is illus^ 
trated by a coloured reproduction of an autochrome 
photograjih of a flame arc, which is fairly successful 
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considering the difficulty of the subject. The general 
effect, however, is far too red. 

M. Pecheux ’s little book forms one of the volumes 
of the “Encyclopedic Scientifique des Aide-Mdmoire,” 
and is a brief and well-written description of the 
I various types of electric lamp in use. A good deal of 
space is devoted to the subject of the electrical char- 
acteristics, a subject which always seems attractive 
to writers on incandescent lamps, and has re- 
ceived somewhat more attention than its importance 
warrants. On the other hand, the amount of atten- 
tion given to the light-emitting properties and efliciencv 
is perhaps somewhat meagre. M. S. 

OUR BOO^^ SHELF. 

Farm and Garden Rule^hodk: a Manual of Ready 
Rules and Reference. With Recipes, Precepts, 
Formulas, and Tabular Information for the Use of 
General Farmers, Gardeners, Fruit-growers, Stock- 
men, Dairymen, Poultrymen, Foresters, Rural 
Teachers, and others ^n the United Stales and 
Canada. By L. H. Bailey. Pp. xxv-+-587. (New 
York : The Macmillan Company ; London : Mac- 
millan and Co., Ltd., 1911.) Price Ss. 6d. net. 
This book affords a striking commentary on the 
progress of agriculture and horticulture in these 
latter days; whereas a generation ago the cultivator 
could carry all his rules and recipes in his head, he 
now finds such a bewildering number of possibilities 
open to him^ that, witl^ut the help of some such 
volume as this, he will be wholly unable to make any 
use of the stores of knowledge accumulated at 
numerous experiment stations throughout the world. * 
The first section shows how to use the weather 
map and to interpret as far as Inay be the weather 
indications ; then follow directions for making observa- 
tions and using them. Next comes an account oi 
the soil, the elements of which it is composed, water 
statistics, and so on, and finally rules to be followed 
in order that fertility may be maintained. Consider- 
able space is devoted to chemical fertilisers, as the 
importance of the subject warrants; in particular th»* 
farmer is shown how to calculate the fair value of a 
manure from its guaranteed composition, and how 
to convert one form of guarantee into another. 
Typical mixtures of manures for various crops are 
suggested, the range in both cases being wide, so ns 
to ensure that the tables shall have as large a value 
as possible. Dates for sowing, planting, and pro- 
pagating various plant# in the different regions an* 
given, followed by tallies showing the number of 
plants that should go to one acre and also the distance 
apart at which the plants must be set. Several pages 
are devoted to the yields of fiey crops in the different 
5 !ftates, wherein some very interesting and suggestive 
'data occur. The best yield is commonly double and 
sometimes three times the average for a particular 
State, a fact which shows that there is still room for 
much levelling up in the farming efficiency of the 
cultivators, even when allowance has been ^ade for 
the fact that some of the high yields are partly due 
to exceptional climatic conditions. 

Then we get into fruit and greenhouse figures, and 
find tables containing such uninteresting but valuable 
data as the legal size of apple barrels in various 
States, standard dimensions of flower pots, recipes 
for painting hot-water pipes, making liquid^ putty for 
glazing, &c. This section ends up with a list, eighty 
pages long, of fungus and insect pests the grower 
may reasonably expect, together with a few short 
hints showing how each pest , may be more or less 
controlled. 
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The section on live stock runs on lines similar to 
those adopted for crops; tables are given showing 
the composition of feeding stuffs, typical rations, and 
methods of computing variants, together with much 
information aboutj the animals themselves. Alto- 
gether the book will be found very useful for reference 
purposes, and, as it is well indexed, it is very easily 
consulted. , 

Mineralogy, By Dr. F. H. Hatch. Fourth edition, 
entirely rewritten and enlarged. Pp. ixH-253 
(London : Whittaker And Co., 1912.) Price 4s. net. 

In this “fourth edition** a revision has for the. first 
time been undertaken. The consequent doubling of 
^its size and price is fully Justified by the enhanced 
value of the work, whjfji for twenty years has been 
handicapped by its modest size. The addition of 
eighty pages to the section dealing with descriptive 
mineralogy has allowed a much fuller treatment of the 
ores, this portion being trebled in length, while ore- 
dressing processes (electromagnetic, oil-concentration, 
&c.), find brief reference under properties of minerals. 

• The portion on optical pfoperties, formerly relegated 
to a couple of pages, is enlarged sevenfold, thus per- 
mitting of an explanation of dbuble-refraction 
phenomena. Coupled with the fuller description of 
rock minerals, this renders the book of some use in 
microscope work. The use of the letters a, C to 
indicate elasticity axes is regrettable, owing to the 
likelihood of confusion (both in writing and speak- 
in. g), with the a, &. and c crystallographic axes; thd 
subslitution of X, Y, Z, as adopted in Iddings’s “Rock 
Minerals,” avoids this difficulty. 

The arrangement of , the descriptive portion under 
the four heads Rock-forming Minerals, Ores, Other 
Salts, and Gems is convenient, if inconsistent, and it 
is supplemented by a list of mineral species, chemically 
classified. Wo are surprised to find so smaU a book 
including among “ the more important minerals ** 
motacinnabaritc, hauerite, &c. The^ treatment of 
mineral names is not always satisfactory; thus 
nowhere is mention made of the name kupfcrnickel, so 
commonly used as a synonym of niccolite; dialogite 
appears in the text as such, but in the index as dial- 
logite. Wolfram and wolframite (though used as 
synonyms) are used apparently indiscriminately in the 
text, but are separately indexed. 

The typography is good and misprints very rare 
(on p. 57 statical changes evidently means charges), 
but some illustrations of crystals, like Figs. 63 and 
75, might be improved. R. F. G. 

Reifolving Vectors, with Special Application to Alters 
nating-current Phenomena, By Prof. Geo. W. Pat- 
terson. Pp. vi + 89. (New York: The Mqcmi Ua n 
Company; London: Macmillan and Co!^ Ipl., 
19 1 1.) Price 4s. 6 d. net. 

Thjs brief but excellent little treatise can be recom- 
mended as a good introduction to the modern topic of 
revolving vectors, aniLparticularly to the use of the 
symbolic^ notation in the development of the subject. 

It opens with a brief historical note on the discovery 
in 1797, I>y Wessel, of the use of the imaginary 
as an operator having a geometric function of rotation 
through a right angle. From this the author leads 
on to the treatment of complex quantities, and their 
use in representing harmonic motion. The latter half 
of the book deals with the application to alternating 
electric currents and other electrical matters. It is 
satisfactory that the author conforms to the conven- 
tion adopted by the International Electrotechnicaf^ 
Commission in its recent session in Turin, ijn . using^ij 
the counter-clockwise sense of rotation as positive. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to coxrespond with the writers of, rejected 
manuscripts intended for this^r any other- part of Nature. 
« No notice is taken of anonymous communications,] 
Contour Diagtarms of Human Crania. 

In the last number of Biometrika (viii., i, 2, X911) Prof. 
Karl Pearson has edited and published' a very valuable 
paper by the late Dr. Crewdson Benington on cranial 
ty^-contours. The work is based on long S^ies of skull.'^ 
of various races, c.g, English of the seventeenth century 
(from the Whitechapel Plague Fit), modern English. (Royal 
Engineers), various Negro races from the Congo; Guanche, 
Egyptian, Eskimo, and the prehistoric Cro-magrion skull. 
For each series three typical contours are selected, viz. : — 
(i) a “transverse vertical,’* passing through the auricular 
points and the apex of the skull (2) a sagittal or median 
section ; and (j) a horizontal section through the glabella ; 
and in each case all the individual skulls of a scries are 
combined into a single “ type ** by a process of arithmetic 
averages. ^Lastly, the diagrams thus obtained are repro- 
duced on tissue-paper, so that one may be superposed upon 
another, and the characteristic differences easily compared. 

I venture to think that we may go a little further, and 
may, by a simple device, get a new series of diagrams 
which shall throw into still greater relief the presence and 
the amount of essential difference of form : for, after all, 
comparison of the two superposed contours is a matter 
of individual judgment, and there is a lack of fixity and 



Fig. z. — English crania, 17th century. Transverse contour. 


precision in our interpretation of the result. Moreover, it 
is obvious that we have, in the first instance, no clear 
and easy distinction between differences of size and diftVr- 
ences of form. 

Taking the case of the transverse, or vertical int<.*r- 
auricular, section of the skull, Dr. Benington *s diagrams 
represent it for us as in Fig. i, where a median vertical 
axis is divided into ten equal parts (the uppermost of 
these also by a point one-quarter of a division from the 
apex), and at e.'ich of these points of division the hori- 
zontal distance to the contour-line is measured and 
corded. Thus we are in possession of such tabular st.ate- 
ments as the following : — 

A B 


Vertical Height 
ll\ 

10 

9 

8 

7 

6 

5 

4 

3 

2 

IJ 


111*5 

193 

... lat 

20 

37*5 

37 

52*1 

55 

60 *4 

67 

65*0 

72 

67*3 

74 

68-6 

74 

68*5 

72 

66-6 

69 

63*4 

64 

6i*2 

62 


Dimensions (in mm.) of the transverse cranial section (right side). 
English skulls of X7th century f B, Cro-magnon skull. 
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In order to isolate differences . of form (rftm differences 
of general magnitude, 1 have reduced all measurements to 
the scale of a standard vertical height, of xoo mm., with 
the following result : — 

Vertical A^B C'^' D 15 F G H 

Height... xoo 100 100 100 'V xoo xco 100 xoo 

II ... 17*3 i6'S 181 i8;i, 16 0 127 IS S i 7 < 

10 33-6 30 6 33-5 34 7 3 * 9 27‘4 32 0 337 

9 ... 467 4 S'S 45 5 47 5 460 41-6 46-0 476 

8 ••• S 4 ’* SS '4 Sa ’9 55 5 546 489 535 SS ‘3 

7 - s 8’3 S 9 'S S 6‘8 S 8‘9 S 9 » S 4'4 569 589 

. 6 ... 6o'4 6i’ 2 58-8 6o‘i 60 ‘9 ■ S7'o 58-3 6o’i 

5 ... 61-5 61-2 59 5 60-3 .617 58 2 58-6 604 

4 ... 61-4 S9S 59-0 59-3 615 58-3 58-2 601 

3 .» 597 570 57-2 57 3 590 576 558 57-3 

2 ... 56-9 529 54-5 54-3 557 560 53 3 54-4 

1 .. 54-9 5»-2 520 S 3'3 545 560 5«'4 52-5 

Hcrt/ontal, dtroensions of the transverse cranial section, reduced to a 
common vertical height. . 

A, English (x 7th century); B, Cro^maghon ; C, Living English; D, 
Egyptian; E, Guaiirhe; F, E<kimo;,G, Congo Negro (Fernando Vas, 
1864; ; H, Congo Negro (RateteluX 

Lastly, we may write any of these in terms of per- 
centages,. of any other ; and so, for instance, we may take 
the seventeenth-century English skull as our type, and 
translate the data for all the rest into percentage propor- 
tions thereof, as follows : — 

AB C D £ F G H 

11 ... 100 95*4 104*6 104*6 927 73*4 89*6 98*8 

10 ... 100 91*1 997*03*3 94*9 81.6 95*4100*3 

9 ... 100 97*5 97*4 101*7. 98*5 89*1 98*4 101*9 

8 ... 100 "102*2 96*9 102*4 100*8 90*2 98*7 102*0 

7 ... 100 102 0 97*4 101*0 101*4 ;^‘3 97*6101*0 

6 ... ^101-3 97 3 99 5 100-9 944 S 995 

5 ... 100 99 5 967 980 100-3 94-7 95-3 99-8 

4 ... 100 96*9 96*1 96*6 100*1 95*0 94*8 97*9 

3 ... 100 95*5 95*8 960 98*8 96*5 93*5 ^*0 

2 ... 100' 92*9 95*8 95*4 980 98*5 93*7 95*6 

* * 100 93’3 94 7 97*1 99 *g lo^ * 93'6 9 S '6 

Mean ... 100 97*1 97*5 99*6 98*7 91.7 95*2 98*9 

Relatiye horizontal dimensions of the tran.sverse cranial section. 

A, English (x7th century) ; B, Cro-magnon ; C, Living English ; I>, 
Egyptian ; E. Guanche ; F, Eskimo ; O, Congo (Fernando Vas) ; H, Congo 
(Batetelu). 

When these numbers are translated into curves (plotting 
heights vertically and percentage-breadths horizontally), 
then, r think, they show us- in a striking way the nature 
and degree of such differences as exist between the several 
type-contours. The contour of our standard of comparison 
(seventeenth-century English) is nqw represented by a 
vertical straight line, and all the others by appropriate 
curves. It' is obvious that if a skull differ from the 
standard in some simple way, as, for instance, by greater 
or less breadth, uniformly distributed, its curve will 
approximate to the form of a straight line parallel to the 
vertical ; if the tendency to broaden or to narrow increase 
from below upwards, then the curve will be more or less 
of a straight line set at an angle to the vertical ; while if 
the changes are more complicated or irregular, then the 
new curve will be more or less sinuous. Indeed, the 
sinuosity of the.' curve will be a rough measure of the 
^ fundamental differences in form between it and the standard 
of comparison. 

As my object here is to illustrate a method rather than 
the result^ derived from it, I will deal very briefly with 
the curves shown in the following figures. 

In Fig. 2 the sinuosity of the Cro-magnon curve (i) 
indicates striking^ differences from the standard in the 
essential .form of its contour; it is much narrower below, 
in the auricular region, then gets broader, and, finally, it 
is shaj^ly constricted near the "apex." The Guanche skull 
(2) is. nearest to the Englishman’s, but is narrower above. 
The '.Negro (Fernando Vas) (3) is everywhere narrower, 
and its curvature has a trend similar to that of the 
Quaqchi ^; , The Eskimo (4), broad below, narrows to a 
great degrpe in the apical region. 

'Tn^ Fig. 3 wc compare with the seventeenth-century 
Ehglishman (6) ,the living Englishman (Royt*)! Engineers) 
.and (5) the Egyptian. The latter, by its somewhat \^lfcater^ 
sinuosity, $hows a greater difference than the: (ormer, 
being narrow in the lower half of the section and broader 
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or more flattened above,* but the differences are obviously 
not nearly, so great fe)r iastance, those between the 
English skiull and .EsIiIei^ or the Cro-magnon. At the 
same tinie/ the differences' between the Egyptian and the 



Fic. 2. 

English skulls are opposite in character to all those illus- 
trated in the former figure* ^ 

In the next figure (4) we compare (i) the transverse 
contour of the living Englishman with the Englishman of 



the seventeenth century^ and (2) two /Congo tribes one^ with 
another. .(The curves in this ins^nce have been slightly 
smoothigd'.) Save for a slight accentuation . of apparent 
differehceii' in the immediate neighbourhood of the apex^ 
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the curves are in each case all but straight, and are nearly 
parallel to the vertical. They show (x) that the skull of 
the living Englishman,, that is to ;^ay, of the Royal 
Engineers, is a little narrower than that of the Seventeenth- 
century Londoner, the difference being greatest across the 
ears, and that, in lil^ manner, the skull of the Batetclu 
Negro is a little breeder than that of the Negro from 
Fernando Vas. In bbth cases the general simi&rity, or 
identity of type, betjveen the two skulls under comparison 
is clearly brought but. ' 

Lastly, we may use the method to compare the'ieft side 
of the skull with the right.' And so we find (Fig. 5) that 
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in the English skull there is approximate identity through- 
out most of the section, the left side being narrower in the 
upper portion only; in the Nc^o (Fernando Vas) the left 
side IS throughout inferior, while the Cro-magnon skull is 
markedly unsynimctrical, the left side being the narrower 
below, but expanded or flattened above in a striking degree. 

January 27. D’Arcy W. Thompson. 


Microscope Stands. 

The correspondence whic^has ensued on the interesting 
^ticle on the above subject^ which appeared in Nature of 
December 21, 1911, has afforded much material for 
tion. Ihere must be a best possible design for a inffo- 
scope stand, but it is evident that the one required by the 
expert amateur is different from that which is acceptable 
and advantageous to the professional in the laboratory. 

1 he former demands, and can wifii advantage utilise, 
many rj^nements that never appeal to the latter. The 
best Kngiish microscopes undoubtedly supply the needs of 
the expert — ^that appears to be admitted — and assuming 
that the design of the Continental instrument is preferred 
in the laboratory, it might be that, the worker w6uld , 
fuller benefit from his microscope if only some i 
additional conveniences , were at his disposal, and he knew 
how to use them. , . 

So far, the rorreroondence has been contributed by 
experienced technical , micrOscopists ; bht the views of the 
other side would be welcome and informing. - . ? ’ 

- T® to the article in question, no one. who has,, 

had the use of a centring substage would be disposed* to' * 
accept a centring adjustment to the nosepiece In jortfer- ^ 
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'once.' 'it is stated that the latter adlUstmcnt is provided 
in the Continental models, but .1 ani. unable to find a 
centring nosepiece listed or described |t)i either of the cata- 
logues of the two leading German matiufacturers of micro- 
scopes, excepting only in connection- with petrological 
microscopes. Some centring device is' admitted to be 
necessary, and continual working with condensers having 
large aplanatic cones sSem reveals necessity for the 
centring suKstage. - * 

It is suggested that the correction ’^llar fill’d to 
objectives is superior to the rackwork ^draw-tube for 
adjusting for varying thicknesses of cov^ /glasses. This 
is quite correct; but probably not more than 1 per , /cent, 
of the objectives that are sold have correction collars, and 
in consequence of the perfection in which even students’ 
lenses are now made, the sensitiveness to thickness of 
cover glass necessitates careful adjustment by variation of 
tube length. There is another important . feature of the 
mechanical draw-tube, and that is it gives a maximum 
and a minimum body length which permits of the use of 
any objective, whether corrected for the short or the Jong 
tube, though this is subsidiary. 

As to the standardisation of the substage fittings, a 
definite size is given by tl^ Royal Microscopical Society, 
and if this is adhered to there can be. very Ijtlle trouble 
about interchanging. It has to be remembered that one- 
thousandth of an inch in the diameter of a tube makes all 
the difference between a tight and a slack, fitting ; tube 
fittings are particularly li.able to variation in consequence 
of slight bending. Objectives do not always interchange, 
though all are ostensibly made to the standard /size ; but 
the alterations needed are exceedingly slight, . and the 
differences in the substage apparatus of standard size are 
rarely such as cannot be quickly corrected. It seems 
reasonable to assume that if it be good to have a standard 
size for eyepieces and objectives, it is equally advantageous 
to have one for the substage. The English makers work 
loyally to the one standard of the Royal Microscopical , 
Society, while the Continental makers each have two. or 
three different ones. 

At the bottom of all questions relating to the use of the 
microscope is the urgent necessity for systematic-' teaching 
in the elementary technique of the instrument. It! is not 
unusual to meet men of eminence who are constantly 
working with microscopes who do not even know that a 
substage condenser requires to be focussed. How is it 
possible that the refinements of the English microscope 
can appeal to thoir .students? F.R.M.S'. 


The Inheritance of Mental Characters. ' 

To the discussion on the question of the inheritance of 
mental characters (v. Nature, December a8, 191 x, p. 278) 
as one who takes an interest|r in the subject, but can 
lay no claim to having expressly studied it, I should be 
glad to be allowed to contribute a few experiences. 

In a girls* primary school the writer knew a child who 
from the age of five until eleven (when her education was 
complete) was, owing to her daring athletic feats, a 
torture to her teachers. They were in a pe^etual worry 
lest she should break her bones or her neck. ' Punishment 
— ^and it was pretty liberal — was of no user 'when their 
backs were turned she was at it again. They-^and some 
of them were old teachers — had never met one like her. 
The other children, about 150 in number, were normal. 
This one had no peculiar environment, no special oppor- 
tunities. But her father was a professional shoij^an. 
She, like the Greek CEdipus, had never seen hirnr nor 
did her mother ever speak of him. He had been ‘^Taised ** 
bn a small farm. His brothers were commonplace work- 
men. The teachers were unaware of the showman 
parentage. Some few of us knew, and watched with 
interest the devel^ments. 

This case seeidp’ an instance of the inheritance of an ' 
acquired taste. 

True it, no more than any case that qan brought 
forward, is not beyond question ; for just possibly in the ; 
child — ^as very likely previously in , the father — the mere 
abnormal potentiality, was there. This perhaps some/ 
accident ^revealed to her. We always like to do what we 
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can do better than others, let it be tragedy writing or 
^tanding on our heads. In children this love of admira- 
tion or notoriety, instead of being judiciously cloaked, is 
ingenuously explicitly manifested. So, not impossibly, once 
diMOverrd, this initial potentiality might have been 
developed. 

In the elementary school in which the writer himself 
graduated, after every show or tilcus we always tried, as 
bo vs will, to emulate the somersaulting, walking on the 
hands, and the various bodily contortions which won our 
admiration in our favourite demi-god. Far and away the 
most successful of us — we numbered eighty or ninety — • 
were invariably a barber’s three sons. This barber, 
though he was then for a score of years hard and fast 
at his trade, had been in early life for many years a circus 
rider. We were all then very young, between seven and 
twi lve. We and they were then unaware of this circum- 
stance. Even if aware'of it they could not have been in 
any way impelled by it except as an instinct. 

This "case is adduced as supporting the former instance 
and its deduction. In picking up facts out of books — the 
>ole idea of education in our neighbourhood — the barber’s 
boys were not quite so good as the average of us, but to 
double somersaulting they took like ducks to water. 

As correlative to the saying that it takes three genera- 
tions to make a gentleman, you will find among trades- 
folk the statement that it requires an equal number of 
generations to turn out a first-rate craftsman. I met this 
opinion first in a pottery district. I came across it since 
among people of the same class in three countries, and in 
many distinct districts of one of them. Now if this 
Opinion be sustainable — ^and personally I think so — then 
increasing potentiality from generation to generation, or, 
what it amounts to, the inheritance of acquired powers, is 
a fairly legitimate inference. 

'Ihc transmission of like fundamental potentiality, 
indeed, should scarcely be questioned. The transmission 
of acquired potentialities, or of capacities enlarged and 
increased by use, is a furlh<‘r matter ; but countless 
instances such as those given above could, 1 am convinced, 
b»* adduced in support of it. It would be hard to resist 
their accumulated force. It is anyway a priori what is 
ro be expected, and the principle is so important that on 
its truth depends the perfectibility, at least, of man. To 
♦ ‘*\plain the transmission of this fresh inheritance remains, 
1 think, the sole problem for men of science. Its solution, 
>0 far as 1 have observed, is hardly yet within sight. 

The Staiihaun, Drogheda. • ■ J. M. 


The Mnemic Theory of Heredity. 

I'tftef.x years ago Nature allowed me to direct atten- 
tion to certain variations in the arrangement of hair on 
ih»> aninrial body, and lhis< was followed by several other 
('ommunications elsewhere on the same subject. The con- 
clusion from these ob.served facts, which were very 
luimerous, though intrinsically unimportant, was that only 
by the doctrine that acquired characters can be transmitted 
were they to be explained. No biologist has ever 

I hallenged this conclusion, except by criticising some det.ail . 
in the observations, or by saying, in effect, “ Let us change 
fhe subject ! ” ■ But this large body of small facts remains 
record, and the smaller the individual facts are shown 
U) be the stronger is the evidence that thev arc removed | 
from the province of Selection. 

If it were not for the statement, made on the high 
.Tuthq|vity‘ of Prof. Dendy, as to the “ rapidly accumulating 
'•vidence . in favour of the doctrine that acquired 
characters can be transmitted, I would not have ventured 
t<» bring up this vexed question. Rut the evidence of 
those facts is entirely in agreement with the mnemic 
theory oL heredity, as it seems to me ; and in view of the 
attitude of Dr. Beard, and many other luologists, towards 
tin- doctrine of the possibility of the* transmission of 
arquiretj. characters, it seems necessary to bring forward 
f.'irts, and more facts, however small they appear to be. 
.Alter all, things are what they are,” and theories very 
soon after they become orthodox have a way of breaking 

Walter Kidd. 

rebruary J2. 
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Distaste of Birds for Butterflies. 

In view of the recent discussions in Nature regarding 
the distaste of birds for butterflies (December 21, 1911), it 
will doubtless be of interest to know of the results of an 
investigation into .the relation of birds to an outbreak' of 
butterflies (Eugonia californica) in northern California 
during the summer of 1911. 

The fact that in the examination of some 40,000 
stomachs by the U.S. Biological Survey there have been 
but few instances where birds have been found to feed on 
butterflies makes the results of the investigation carried 
on by the California Fish and Game Commission with 
respect to the recent outbreak of still greater interest. 

During the early part of the summer the snow crush 
(Ccanothus sp.) was entirely defoliated by the work of the 
larvflB of Eugonia californica in many places in the moun- 
tain districts' of the northern part of California. During^ 
the latter part of July and the first weeks of August the 
great army of caterpillars had transformed into butterflies. 
These insects were so numerous that the ground was often 
blackened by them, atid great swarms of them filled the 
air from morning until evening. 

Field observation showed the Brewer blackbird 
(Enphagtts cyanoccphalus) to ha the most efficient destroyer 
of the butterflies, certain individuals being observed to eat 
an average of five butterflies S minute. Two other birds, 
the western kingbird (Tyre^us verticalis) and the western 
meadowlarR (Stuniclla nc^ecta)^ were seen to feed on the 
insects. 

Stomach examination revealed the f.ict th:it two other 
birds, the bluo-fronled jay {Cyanocitta sielUri frontalis) 
and the Say pheebe (Sayornis sayus)^ fed on tlie butter- 
flies to some cxt(Mit. Sixty-one stomachs in all were ex- 
amined, representing twenty-one different specie-i. Forty- 
five species of birds were noted in the localiiN where the 
investigation was carried on. 

The most important fact brought out by the work was 
that birds will turn to food .which is abundant and readily 
accessible, even though it be a little-relished tvpe of food. 

^ ^ H. r. Hrvant. 

East Hall, University of California, 'Berkeley, 

Cal., January 27. 


Thomas Young and Gottingen. 

Thomas Young, more particularly famous as the founder 
of the wave theory of light, and whom Helmholtz described 
as one of the most clear-seeing men who had ever lived, 
matriculated at Gottingen University on Octt)l)er 29, 1705* 
and took the doctor degree there in medicine on April 30, 
1796. ' 

This fart is little known, even among Young's adininjrs. 
Indeed, it had escaped the knowledge of the Gottingen 
authorities. With the view of perpetuating A’oung’s 
memory at Gottingen, the present writer brought the 
matter before the notice of Dr. E. Riccke (professor of 
experimental physics at Gottingen University). Prof. 
Riccke placed the matter in the'^hands of the Pro-Rektor, 
Geh. Rat. Prof. Dr. W. Voight, who instituted inquiries 
as to the place of Young’s abode. 

It transpired that A’'oung hadMived in the building which 
later became the Physikalisches Institut, and is now the 
Insdtut fiir Angewandte Mcchanik und Mathematik. It is 
a pleasing coincidence that in this sau'e building Gauss 
and Weber did their work on the first electromagnetic 
telegraph. 

Shortly before Christmas, as a result of Prof. Voigt’s 
representations to the Magistral of the town, a neat little 
tablet to the memory of Thomas Young was aflix^:iA. This 
tablet is in appropriate proximity to that in memory of 
Gauss and Weber. 

To Prof. Voigt grateful acknowledgment is due for the 
enthusiastic and warm-hearted manner in which he Ilis 
superintended the erection of this little memorial to one of 
the greatest of all physicists. H. S. Rowell. 

Glazed Frost. 

Referring to the letters of Mr. Charles Harding and 
Prof. Meldola on the phenomenon of freezing rain, I re- 
member the occasion referred to; it. was on January ii» 
iSbS, when trees were covered with ice by rain which 
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froze- instantly on touching a solid object. In driving 
through Richmond Park 1 noticed the branches bending 
under a wcn'glit of clear ice, and, what was even more 
remarkable, the windows of mj’ cab becoming thickened 
b\ a layer of ico while the temperature was just at the 
freezing point. Rain had been falling continuously until 
the afternoon, when the drops began to solidify on con- 
tact. From roofs and gates long icicles were formed, 
increasing in size; the grass. was sheeted with ice, although 
tile ground had not been chilled by frost. 

1 1 is not easy to explain the passage of very cold drops 
through a warm layer of air without thi.-ir temperature 
being raised nearly to that of the layer, but, since the 
objects on which they fell must have been above or about 
the fpT/ing point, the drops must have brought with them 
a degree of cold sufficient not only to cause instant solidifi- 
.^calion, but to retain the solid stale some time after fall- 
ing and lo refrigerate the objects. The size of the drops 
was not unusual. • Roixo Russell. 

pRor. Mi.ldoi.a in his letter (Nature, February 1, 
p. 447) rt fei's to a similar occurronco to that described by 
me in Nmtrk of January 25, and he says, “it must, I 
think, have breii in iSOh of i8()7.” Prof. Mcldola adds 
that- th* re nui-'t bo many .Wondoners now living who can 
remember the occasion. 

I w* 11 remiMiiber the occurrence, and my brother, Mr. 
|. S. Harding, skated round Bolgrave Square and the 
iimiK'diali' neighbourhood for two or three hours. 

Ma\ I give the following extract from my Meteorological 
Regisirr, k* pi in the neighbourhood of Relgravia, which 
show.s lh»- liiiH' and nature of occurrence? 

“ January 22.-^Slight rain from 7.20 p.m. to 

n> p.m,, half congealed before it reaclu'd the ground, and 
forming almo.si simultaneously with its fall a sheet of ice 
upon I he i-artli, evidently the result of rain falling from a 
stratum of warm air at no great distance from the earth, 
and not having sufficient time to be converted from r.iin 
before reaching us.” 

I'hi.s Wily. I he do .(* of an exceptionally severe frost; my 
screen temprr.arure on January 5 was the lowt'st I 

have observed, and the Greenwich reading was (>6®. 

I think' some meteorologists would call the phenomenon 
p fr i rnd tf» hv Prof. MrUfola a silver thaw ; it is perhaps 
sotnewhai different in character from a glazed frost, and 
is .'I miiv pn'(’ursor of a (haw. Ciias, Hakuing. 

'I iir following note is to bo found amongst the “ Meteor- 
ological Observations ” nt the (Mid of “ The N.atural 
History of Selborne ” under the titkj of **Trozen Sleet,” 
<'md appears to be an example, and a remarkable one. of 
the phenomenon of “glazed frost ” 

“ January 20. — Mr. H.’s man says that he caught this 
day in a lane near llackwood Park many rooks, which, 
athMiiptlng lo fly, fell from the trees with their wings 
frozen together by the sleet, that froze as it fell. 'J'hcre 
were, he affirms, many dozen so disabled. — White.” 

Andrew Wait. 

Scottish Meteorological Society, Edinburgh, 

Februnrx’ 10. 

On Monday, '.‘cbruary 5, I was in Bruges; about 
8.15 p.m. I heard what T thought was hail beating upon 
the window panes. On leaving the house about fifteen 
minutes later 1 found that everything was covered with a 
film of4^ice at least a quarter of an inch thick. The 
phenom»>non of “ glazed frost ” was very well marked, 
particularly upon the iron railings which run along the 
side of the canals, and upon the twigs of the trees. The 
stone cobbles with which the streets are paved were com- 
pletely covered with smooth ice, and the roads were almost 
impassable ; I saw five people fall down in as many 
minutes. Francis G. Belton. 

33b Belgrave Rond, Birmingham. 

The letters of Mr. FTarding (Nature, p. 414) and Prof. 
Meldola (Nature, p. 447) recall the following ; — 

On February 5, .about 7.30 p.m., a heavy shower of 
rain, which lasted for fifteen minutes or so, suddenly fell. 
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Being caught in this shower, naturally 1 hurried, but 
quickly found my.self slipping rather than walking along, 
since as soon as the raindrops came in contact with the 
earth they apparently froz(?, the roadway quickly biM'oni- 
ing covered with a coating of ice, which had (uvery glazed 
appearance. A stick which 1 had in my hand^lso bta'ame 
coated, and was quite “•gflassy ” to the touch. 

Although the shower was of so short a duration, the 
youngcM* elemiMit of the people about at the time enjoyed 
themselves sliditig along the Promenade and dpi|^i ilu' 
main street (whicli has a fair slope). 

The temperature during th(’ day was about 32® F., but 
at the time of the showiM* it was about 33° F. 

E. \\VNnii.\M Jeffreys. 

University College of Wales, Aberystwyth, 



Human Eyes Shining. 

With reh rence to the' last paragraph in the leiffM* by 
ColoiK'l J. IIers(‘hel in Nature of January 18. I have 
stMnetime> „sei*n human «\ves n flecting light in the wa\ 
describf'd. though, as indicatetl in the letters to Nature, 
it is diflicult lo giM in tiv right position for seeing such 
an occurnMicc'. 1 havi- never tried a dark lantern. 'I hc 
best iiislance I have soimi w.ms in 187(1, wIkmi I ob-^( rv<'d 
llui light from an oil lamp inside a little girl’s eves. It 
was h(‘st s(M‘n when my head was biMwe(M) the lamp and 
her, and when the shadow of iny head lujarly came upon 
her evtM It apjx-ared to be Ium* retina that was illumin- 
ated; it was a bright orange-red, but varied in the amount 
of r»‘d. When my eye was nearly in the same direction 
as the lamp, iht- whole pupil was equally illuminated, but 
wIkmi less nearly in the saiiK' (lin*cllon the sidt" of the 
pupil next my shadow was lh(^ brightest, or the only part 
illuminated. 'rin' illumination w.ms stronger wIkmi slie 
looked lo one side of the lamp than wh(.*n she looked af it. 

‘ ’er sister (.‘xhibih'd th»' ph(Miomt‘ju»n h'ss sirbnglx , though 
still brightly, but her father very slightly. In tin* ('Xternal 
app(*aranc(' of lh(‘se eyes there* w.'ts nothing unusual. 

1 h.'ive* tried to sr«* this phenomenon in my own eyes in 
a looking-glass, wdih tin* sun as illumin;itor, but could 
only see a very faint illumination, very different from the 
above-itistanced cases. 

I have never it.sed an ophthalmoscope, but I understand 
that when an i*ye is so (>bs(*rved tin* light is n*d or orange. 

T. W. Back I roust:. 

West Hendon House, Sunderl.'ind, I'ebruary 10. 

Chalk and Ice. 

I HAVE read with much intore-sl the l(*ltcr (m “ (.'halk 
and Ice ” in Nature of February S, as 1 had observed tin- 
same phenomenon on January 7 of last year. 

'I'here h.ad b(*en heavy ra^i all tin* picvious day and a 
sharp frost at night, when, in walking over Ballard Down 
from Sw'anage to Studland, in the early .morning. 1 
noticed lumps of chalk with fibrous masses of ic(? adhering, 
th(^ ice in sonn* ras(.*s being larg(*r than the ch.alk fi'ag- 
ment. 

I’he soil consisted of sandy clay resting . on the dip 
slope of llie rhalk, and fragments of the latter were very 
luiinerous, each w'ith its adherent ice, w'hich, on account 
of its prismatic structure, sparkle<l in the sunlight with 
bright flash(*s of colour, the e^lifrrt being very beautiful. 

The formation of ic(’ below the surface, as suggested, is 
interesting, as it would cerbainly be an impoirta.ot factor 
in the g.Favitation of soil on a chalk slope. ^jjyi 'lng cold 
periods. “ . R. VVl|frpuocK, 

28 Blomfield Road, W., February 9 

CandlemRs Day. . ^ ' 

In addition to tlr- proverbs about the weather on the 
second of February quoted among the Notes in last 
week’s Nat uke. allow me to give the following,^ which was 
told to me by the late Dr. Corrie, Master of Jesu-s College, 
Cambridge : — 

** Si sol splendescat Maria purificante, 

Majus erit frigus post festam quam fuit ante.J’ 

O. Fisher. 
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NATURE STUDIED IN THE FORESTS OF 
GUIANAN 

M r. rodway is known as the author of works 
on J||istory dealing with that part of the New. 
World wnS^ he has for som^^ years resided. Whilst 
he was .working up historical facts, he was at the 
same tijffie making occasional excursions for the pur- 
pose’l^ 'studymg the forest and its inhabitants. The 
resulris contained in this charming .and rcadcablo book, 
first published in 1894, and now as a new edition with 
four pew • cl^apters and some new illustrations. 





The fisherman.— Frpm ‘*,In -the- Gniaiia Fdrest.” 

Th^.v^fst chapter gives a general review of the 
forest; comes a pleasifig description of the most 
import«nt^;ihhab»tant, the gentle Arawak Indian ; a 
new chapter in "this edition devotes special attention 
to the ]m(s^n^as.k hunter, and another to him as a,; 
fishermdh. v-Theh follows an outline sketch of the*' 

’ anii&ls, a, new chapter on the insects. The next, 
chafer interdependence of plants and .. aninaalsK*j 

* J Gtujuia Forest.’* Studies of Nature in Relation to ihc Struggle 

• ‘forbiTe. ■ Rod way. New, revised and enlarged edition. Pp. astfi.i 

” (l.undon; X^^isher Unwin, n.d.) Price js, td. net. ,■•1. .. 
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serves to introduce plant-life, and the last half of the 
book is given up mainly to: considering the struggle 
for life among plants^^^ . ; 

WhUe ..thU ;book is /^liite different in jplan from 
Waterton^a ^delightfully sentimental account of his 
“Wanderings” in the same region, and from Im 
Thurn’s “Among the .Indians of Guiana,” it appeals, 
like the former, rather to the general reader than to 
the student. 

The account of the^ Indian from his birth to man- 
hood is well told. His explanation of “ beenas ” \i,e, 
charms) seems more satisfactory than that of .lm 
Thurn. The latter writer considers only the 
^:pain suffered in using the charm, and sug- 
gests that the custom was adopted with the 
idea of preparing to meet without"* 
flinching any pain’ or danger that may 
arise during the chase. That is no 
doubt the effect, and it confirms the 
Indian in the use of charms, but it 
is no explanation of the selection of 
beenas. Rod way points out that the 

leaves of Caladiyms which are in *use 
as charms arc of various shapes aruJ 
are mottled or spotted with red and 
other colours; “to the Indian those shapes 
and markings mean something; they indi- 
cate the special use of the, plant. It is the 
old doctrine of ‘ signatures ’ so well known 
to the European herbalist, who once con- 
sidered lungwort to bb a remedy for diseases 
of the lungs, because its leaves were spotted ’ 
like that organ.** There is a special beena 
for every game beast, bird, and large fish. 
“That for the deer is one of the arrow- 
shaped Qpiladiums with ruddy veins, and a 
colour somewhat resembling the animal. 
In this case the leaf with its pointed 
lobes represents the facial outline and 
ears, while the colour is another part 
of the signature.*’ The tubers’ of these 
plants contain an acrid juice which 
the Indian rubs into gashes made in his 
flesh with razor-grass. TIic stinging pain 
caused by the juice and borne without 
flincluh^ signifies that the charm#is power- 
ful &d. is working, thereby ensuring success 
in the hunt. 

It is ali)ity that the chapter on the 
“senses of plants” was not omitted in this 
edition. The author appears to think that 
plants have three out . of five senses, that 
they suffer pain (p. 292); and that they can 
be credited with the foresight to strive for 
a particular object (p. 283). The word feel- 
ing is used loosely to express touch, and 
also a consciousness of touch. When the 
roots of a plant absorb dPSTerent quantities^ 
of various materials, they are said to cxer- 

. else the senses of taste and smell*, and to 

distinguish suitable from unsuitable foodl 
Schopenhauer somewhere remarks that con- 
sciousness sleeps in the stone, dreams in 
the plant, and wakes up in. the animal. Mr. 
Rodway seems , to go very much further, and to put 
plants in the same cta^ as animals. But in plants 
there are no differentiated organs, nor nervous system. 
When a root bends, the cells at the tip where the 
stimulus is . received do not differ, except in being 
younger, from those higher up along which the 
stimulus passes, nor from those where the response 
is made and the bending takes place. It is scarcely 
scientific to apply to plants terms which are properly 
restricted to man and the higher animals. 
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The last two chapters , are on thfe'vCauses of the 
struggle and nature’s, lal^s; they ai^r.^me what dis- 
cursive, and are not. viry heljpful towards a better 
understanding of the subjtet; ^ 

The illustrations are from photographs and are well 
done; one of a fis^hermah is repr^uced hcfe. 

ATMOSPHERIC CIRGULATION OVER THE 
TRpPJCAf^ ATLANTIC.^ 

'X'HE general cirqplatidn of the atmosphere proviaes 
meteorology with /one of its most fascinating 
problems, because the' details must ultimately be known 
by observation, while the theoretical results 
hitherto obtained cannot, with reasonable values for 
♦.friction, be made to agree quantitatively with the 
observed motions. In the region of the trade-winds, 
the average conditions persist with sufTicient regularity 
to make them the necessary basis of any wind-chart 
and a fundamental criterion as to the general truth 
of the conclusions deduced hydrodynamically on the 
assumption of a known distribution of temperature. 
It was for a long time confidently believed that above 
the' trade-winds themselves, at no very great heights, 
there prevailed a counter-current, as steady and regu- 
lar in its main features as the wind beneath it. Every 
schematic representation of the circulation by Mai^, 
Ferrel, James Thomson, though differing in othep, 
features, agreed in this one, and the conclusions 
drawn by Hildebrandsson from the observations of 
clouds supported them. 

It was therefore a surprise when Prof. Hergesell 
reported in 1904 '"that observations made over the 
Atlantic on the Prince of Monaco’s yacht. Princess 
Alice, had revealed the existence of an apparently per- 
sistent and extensive N.W. wind above the N.E. trades. 
The conclusion was based on observations made dur- 
ing the course of one summer only, but the different 
observations were sufficiently concordant to give 
Hergesell confidence in the conclusion. Clearly such 
a N.W. wind could not prevail around the whole 
tropical belt because the flow, of air southward in the 
trades must be balanced by a corresponding flow north- 
wards. It is, moreover, impossible to devise a scheme 
of pressure distribution wh^ would, satisfy the 
elementary principles of atmo^heric motion, and per- 
mit of N.W. winds a€ all points on a parallel of lati- 
tude. The view was therefore received with some 
scepticism, and in order to ob^in further, and, if 
possible, conclusive evidence on the point, M. L. 
Teisserenc de Bort and Prof. Rotch organised a more 
systematic investigation of the conditions over the 
Atlantic, and the results of the observations made on 
voyages in 1905, 1906, 1907, are published in the 
present volume. In 1905, 1907 the observations were 
made solely in the N.E. trades in the summer months, 
July, August, and in 1907 in September also. In 
1906 two separate expeditions were made, the first in 
February in the N.E. trades, the second from May 
to the middle of August, in the region between the 
Azores, 38® N., and Ascension, 8® S. The actual 
obserKations were made by Prof. H. H. Clayton and 
M. H. Maurice:. and other assistants. 

The first quarter of the book is devoted to descrip- 
^ tiop and discussion. In ai\ introductory chapter of 
fourteen pages, the authors refer bnefiy to the reasons 
which induced them to undertake the work, sum- 
marise the results obtained, and add some notes on 
the boat, the Otaria, a “fish carrier,” and on the 
methods employed. They express their thank$.to.the 

1 Travaux ScientiHques die TObsenratoire de M^t^orologie Dyi»ini0tte. 
de Trappes, avec la collaboration de I’Qb^fvatoire de Blue Hllh/’ ■ ** Ira- 
vaiix de rAtniosphure Marine par Sbi^ffes Adriena Atlantique Moyea et 
Rdgion Intertropicale/' By Mm. L. Teisserenc de Bort et A. L. Rotch. 
Pp* a43+*vii plates. (Paris : Gauthier Vilihrs, 1909.) 
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Admiralty, who, at the A^uest df Dr. Shawi^^jMraily 
undertook to supply coal to the Otaria at AsjDCmsion, 
,where there are no private ^dppUes, but it' is rather 
humiliating to^refiect that this represents the total 
contribution of England to these: recent investigations 
over the Atlantic. sk 't 

M. H. Maurice, assistant at the'TiTRpp^ .pbserva- 
tory, who accompanied the expedition;^ cbptipbutes a 
lohg article of thirty-six pages, giving ^ the ^listory of 
the investigations and details of th^ methods used. 
The article is illustrated by mdiny. phioto^fapHs taken 
on the voyages. Some of these are useful in helping 
the reader to understand the procedure; adop^d for 
making ipscents, and others, such a$l the photographs 
of clouds, form a contribution to metebrold'gical art, 
but it is difficult to see the^'special meteorological 
significance of a photograph of a “Group of Women 
and Children “ at the Cape Verde Islands.-^* 

A short notice of seven pages by Prof. H. -H. Clay- 
ton dj^ls with the meteorological conditions in the 
regiori^of the trade-winds up to 'heights, of 2000 
metres. It is based upon results obtained during the 
voyages of 1905, 1906, and is accompanied by a series 
of diagrams showing the 'distribution of humidity 
and temperature at different heights and latitudes. 
One of the most interesting features is the relatively 
Mrm and dry body of air at an altitude of about 1000 
metres, which was found in every month between 
latitudes 15® and 30® N. The paper is an example 
of concise discussion, and it is to be regretted that it 
does not embrace the whole of the observations for 
all heights reached. 

The remaining three-fourths of the book contain the 
results of the individual ascents, together with plates 
illustrating the routes followed in the different ej^pedi- 
tions, and showing the character of the observed 
motion at different places for heights up to/ ‘20;kilo- 
metres. These results are proving of the . greatest 
value, not only for dealing with the problems which 
the authors set out to solve, but in connection with 
such questions as the. motion in the stratosphere in 
the equatorial regions and the gradient of pressure 
at high levels. ^ 

The general conclusion drawn from the observations' 
is that the N.E. trade-winds form dj^layer the mean 
heightgpf which is only 1000 metres ; above this comes 
a region where the wind has still a riprth^ly com- 
ponent, and usually blows from N.W. These N.W. 
winds are, however, not found further south than lat. 
20® in summer, which is about 12® north of the region 
between the two systems of trade-winds. "-Above the 
region of N.W. winds, anti-trades prevail, beginnings 
at a height of about 3000 metre® .near the Canaries, 
lat. 30® N., and at 1800 metres, near Cape Verde 
Islands, lat. i§® N. Thw bibv from S.E. ne?ir the 
equator, changing gradually through S. to S.Wm near 
the northern limit of the trade-winds, and finally 
passing over into westerly winds in the latitude of the 
Azores. The N.W. winds discovered by Hergesell 
appear to be a prolongation over ; the trade- 
wind region of a current from higher latitudes, similar 
to that indicated by James Thomson, attributed 
by him to “a revolutional momentum brought from 
equatorial regions and not yet' exhausted.*^ The inter- 
tropical circulation is therefore' in its, main features 
in agreement with the views held by the majority of 
meteorologists before any actual invesitigatinns by 
means of kites and balloons had been undertaken. 
It is extremely gratifying that the authors have born 
enabled by this prolonged series of observations to 
re^ch definite conclusions where previously .nothing 
but plausible h5^otheses existed. It is'^i^i$Stly hoped 
that the investigations will hot end h0re,'.{^t .fhat a 
united effort will be made to obtain ol^erVatidhs 
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simUtt^eously along a parallel of latitude, and, if 
j)ossiMe, to combine these with regular series of 
ascents at places distributed as nearly as possible along 
a meridian. When this has been done*^a firm founda- 
tion for a survey of the atmosphere will have been 
laid. 

There is a certain lack of coherence about the pre- 
sent work, so that although each individual contribu- 
lion is excellent, the collection does not reach the 
same standard. Something of this kind is perhaps 
inevitable where different authors, separated from each 
other by the Atlantic, undertake to write different 
sections of a scientific report which are closely related 
to each other, and require to be published! without 
undue delay. E. Gold. 


PRECISION OF LEVELLING OPERATIONS^ 
'T' HE volume referred to below, containing the 

account and discussion of the precise levelling 
optTations in India from 1858 to 1909, is publi 4 fied at 
an opportune, time. The revision of the main lines 
of levels in this country and the establishment of 
really permanent bench marks is, we understand, a 
task that our Ordnance Survey intends to take up 
at an early date. The experience gained in the 
Indian work as recorded in this volume cannot faiU 
to be of great value- ^ 

.\s with any other physical measurement, we find 
in the case of levelling that increased precision means 
that problems unimportant or often unthought of 
in earlier days rise to prominence and demand solu- 
tion. Thus at the very outset of the subject we are 
confronted by a question of definition ; what do we 
mean ^when we say that two points are at the same 
level? Do we mean that the distance of each point 
from the surface which would correspond with the 
mean sea surface,.'*assuming the land to be removed, 
measured along the normal is identical, or do we 
moan that our two points lie on the same equipotential 
surface? The former definition gives us the so-called 
orthometric ” height, while the latter gives what has, 
perhaps not very happily, been called the “dynamic” 
height. # 

Thus consider- the case of a lake. The dynamic 
height of every point on the water surface is e^^ently 
the same, but the actual vertical distance above sea- 
level varies from point to point, the rate of variation 
being a maximum along a north and south line and 
zero, if we exclude second-order distortions of the 
spheroid, along an east and west line. 

* Authorities vary^ as to which system is on the whole 
the more conyenient for practical use, so that the 
Indian Survey has followed the safe plan of printing 
both values. We may, however, venture the remark 
that a convention which assigns different “levels” to 
different points upon the surface of still water is 
repugnant to a very large class of practical men, 
namely, the engineers. The difference between the 
heights of a station, measured on the two systems, 
amounts to a maximum of nearly two feet in the case 
of Bangalore, 3000 feet above the sea, a figure which 
would obviously be largely exceeded if the levelling 
were extended to regions of great elevation, and if 
the mean latitude were differently selected. It is not 
quite clear in^ choosing a mean latitude of 24° for 
the zero of their dynamic heights, and thereby making 
the system valid ..'only for India, that the .Survey 
<‘\perts have adopted the best course. It is an argu- 
able question, which we merely mention here without, 
be it understood, expressing any definite opinion, 

- j." OpWations of the Great Trigonometrical Survey of 

I^ndia. \ ol. xi^, t-cvdling of Precision in India (1858-1909). By Colonel j 
nJi' ’ ^»'H*4S4+xviii plates. (Defira-Dun: ! 

Office of the Trigonometrical Survey of India, 1910.) Price lo.B rupees. 
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whether, it dynamic heights are to be used at all, they 
should not be based upon a universal datum, and 
therefore referred to a mean latitude of 45°. 

The discussion of the^ level errors is of great interest 
and importance. The conclusion arrived at is that for 
the Indian work the error of a circuit varies neitlu r 
directly as the length nor as the square root of the 
length, but in accordance with an intermediate 
formula : — 

Error in feet = V (o*oo4)*M 4 * (0*00034)^ M - , 

where M is. the distance in miles. 

This gives one-tenth of a foot for a line of 235 miles, 
and one foot for about 2800 miles, a very satisfactory 
degree of precision. 

The importance of both accurate and permanent 
bench marks is rightly insisted upon. Many cases 
have been found where the 'WaVks have moved, an<l 
obviously no deductions can be drawn as to elevations 
or subsidences in the earth’s crust unless the stability 
of the bench marks is bevond suspicion. 

E. H. H. 


DK. HENRY TAYLOR BOVEV, F.R.S. 

if/.E announced with regret last week the death 
of Dr. II. T. Bovey, late rector of the Imperial 
College of Science and Technology, and formerly 
dean of the faculty of applied science in MctJill 
University, Montreal, which occurred at his residence 
in Eastbourne on February 2. The funeral service 
was held at St. John’s Church, Eastbourne, on 
February 6, and his remains were interred in East- 
bourne Cemetery. 

Dr. Bovey was born at Torquay in 1852, and after 
being educated in a local school, .entered Queens’ 
College, Cambridge, in 1870. He graduated in 1873 
as twelfth wrangler, and was elected a fellow of his 
college in 1876. He entered the profession of 
engineering, and joined the staff of the Mersey Docks 
and Harlx)ur Board. Whilst at Liverpool he look 
part in founding the Liverpool Society of Civil 
Engineers, and he had every reason to look forward 
to a prosperous professi<|nal life in England. But an 
accident occurred which gave his life a new bent, 
and afforded opportunity for a Ijrilliant career else- 
where. lake the best type of Cambridge honours 
man, Dr. Bovey was a keen supporter of athletics. 
Whilst taking part in a game of football, he was 
thrown down and had several ribs broken. He made 
a good recovery, but one lung had been slightly 
injured, and he was advised to spend the ne.xt wintei 
in a dry climate, lest the wound should become a 
focus for pulmonary disease. He therefore accepted 
from Sir William Dawson, principal of McGill 
University, the offer of a chair in civil engineering 
and applied mechanics, but declined bind himseli 
to hold this post for longer than a year. 

When Dr. Bovey arrived in Montreal in 1881, he 
found that his post was indeed a sinecure. Not onl> 
was there no laboratory of any description, bui his 
chair was attached to the “ Arts ” faculty, and his 
subject had to compete with literary subjects as an 
option for a degree. At that time in McGill the prin- 
cipal qualification for the success of an optional sub- 
ject was constituted by its claims to be considered 
a “ soft snap,” Le. by demanding light work and 
having easy terminal examinations. Jhe mathe- 
matical teaching provided by the University was quite 
unsiiited to engineering students, and Dr. Bovey *s 
efforts to have it modifiec^met with no success. Ne.xt 
year, therefore, Dr. Bovey resigned his chair, and was 
about to return to England, but he was pressed by 
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the principal to draw up a scheme for the better 
instruction of engineering ^studeiils. This he did, and 
the scheme provided fot the establishment of a 
separate faculty of applied science, with its own chair 
of mathematics. The principal then said that if Dr. 
Bovey would remain his scheme would be carried into 
effect as soon as funds permitted. Dr. Bovey agreed 
to remain, and by constant and heroic struggles 
during the next twenty-five years, he gradually built 
up one of the finest engineering schools in the world. 

Money came in at first very slowly, and only Dr. 
Bovey ’s marvellous tact and the respect and affection 
which he everywhere inspired enabled him to make 
any headway with his scheme. At last he succeeded 
in^ interesting Mr. (now Sir William) Macdonald, a 
j-ich and respected Montreal merchant, in his plans, 
“^rhis gentleman travell^dj^ with Dr. Bovey over the 
United States in order to, Inspect the fine engineering 
schools of that country. Dr. Bovey stimulated his 
friend’s Canadian patriotism by pointing out how far 
behind Canada was in this matter. On their return 
to Canada Sir William Macdonald announced his in- 
tention oi building and endowing the finest engineer- 
ing school on the continent. This was Sir William 
Macdonald’s first important donation to McGill; it 
was followed by so many others that he can justly 
be regarded as the second founder of the University. 
At Dr. Bovey ’s suggestion, Sir William built and .| 
equipped the splendid physical laboratory, and founded 
the cliair in physics, the two first occupants of which 
have been Profs. Callcndar and Rutherford. Dr. 
Bovey adhered with unflinching firmness, in spite of 
the grumbling of his more “practical** colleagues, to 
the necessity of a thorough mathematical training for 
engineering students; and as the excellence of McGill 
engineering graduates became known, they were so 
much sought after that Dr. Bovey used to have on 
his desk more oilers of positions for his graduates 
than his entire graduating class could occupy. 

As his success became evident, honours flowed in on 
him. He was given honorary degrees, was elected 
fellow of the Royal Society, honorair fellow of his 
college at Cambridge, and he was finally, in 1908, 
selected as first rector of the Imperial College of 
Science and Technology. At that time the faculty 
of applied science in McGill comprised more than 600 
students, and was attracting men from all over 
America, and even from England. Alas I unknown 
to Dr. Bovey himself, the fatal disease which was to 
cut short his career had already fastened on him, and 
his short tenure of the rectorship of the Imperial 
College was a struggle against increasing ill-health 
until his resignation in 1909. Nevertheless he did the 
College invaluable service. Though a mathematician 
and engineer, his sympathies were not confined to 
those subjects; he took the broadest view of the pos- 
sible services of the College to science, and^ gave 
cordial and effective support to the reorganisation 
and re-equipmei,c of the biological departments of the 
College. 

Dr. Bovey married in 1882 Miss Emily Redpath, 
a lady equally popular with himself, and a member 
of a ie^ing Montreal family. He is survived by his 
widow, two sons, and three daughters. The elder son 
is pursuing a brilliant career at the Montreal Bar; 
the younger is a King’s scholar at Westminster. ’ No 
words could do justice to the attractiveness of Dr. 
Bovey’s character. His sympathy, wise coun.sel, and 
practical helpfulness will long live in the memory of 
his friends, amongst whom were all the junior mem- 
bers of his staflp in McGill, and especially those new 
to Canadian life. To those who, like the writer, were 
privileged to enjoy his intimate friendship, his death 
is an irreparable loss. E. W. M. 
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'J; SIX WILLIAM' ALLCHIN. 

S IR WILLIAM ALLCHIN died in a nursing home 
in London on February 8, in his sixty-sixth year, 
some days after an operation and after several months 
of illness. The son of a doctor in Bays water,, he was, 
like his father, educated medically at University 
College Hospital. Aftfef being medical officer to the 
s.s. Great Eastern, which was emplo)'ed in laying the 
submarine cable, he became assistant physician, and 
subsequently dean of the medical school at. the West- 
minster hospital, with which he remained connected 
in the capacities of physician, consulting physician, 
and vice-president until his death. He was also con- 
sulting physician to the Victoria Hospital for Children, 
the VVestern Dispensary, and the St. Marylebone 
General Dispensary. He played a very active part in 
medicine in London, holding numerous offices and' 
lectureships at the Royal College of Physicians, and 
at the Medical Society of London, of which he Vas 
president in 1901-2. He contributed articles mainly 
on abdomihal diseases to standard works on medicine, 
such as Allbutt’s “System of Medicine,” Quain’s- 
Dictionary and the “Encyclopaedia Medica,” and 
edited, for Messrs. Macmillan, “A Manual of Medi- 
cine,** in five volumes, the last of which appeared in 
1903. His distinction as a physician was shown by 
his appointment as Physician Extraordinary to H.M. 
the King. 

Sir William Allchin devoted much time and trouble- 
to the University of London, and had an exhaustive 
knowledge of the tangled problems which have exer- 
cised medical educationists during the last twenty-five 
years. He was the representative of the Ro3jal College 
of Physicians on the Senate of the University of 
London from 1902 to 1910, and probably his last 
appearance in public was as a witness before the 
Royal Commission on University Education in London 
in July, 1911, when he gave expre.ssion to his own 
views based on forty-five years’ experience, during 
which he had been actively concerned in medical 
education and examinations. 

At various times he examined at the Universities 
of London, Durham, and Glasgow, at the Conjoint 
Board of the Royal Colleges of Physicians and Sur- 
geons, for the Naval, the Army, and the Indian 
Medical Services, and was also a member of the 
Advisory Medical Board of the Admiralty. He had 
a considerable knowledge of old medical books, and 
did much in arranging the library of the Medical 
Society of London, of which he was honorary librarian 
for eighteen years. He was also a high authority on 
precedence. He was not an original thinker or in- 
vestigator, but his judicial mind, high standards, and 
conscientious devotion to the somewhat tedious work 
of committees have been of great value to the cause 
of medical education. H. D. R. 


NOTES. 

We notice with the deepest regret the announcement of 
the death of Lord Lister, on February 10, in hi^ eighty- 
fifth year, .^n account of his work appeared' ip our series 
of “ Scientific Worthies ** on May 7, 1896, and we hope to 
supplement this ne-\t week with a further appreciative 
statement of his services to science and humanity. The 
King has sent a message of sympathy to Lord Lister’s 
family. Queen Alexandra and other members of the Royal 
Family have sent telegrams also. Queen Alexandra’s 
message being in the following terms : — ** Pray accept my 
most sincere sympathy in the great loss which the whole 
nation shares at the death of Lord Lister, whose name will 
ever be honoured and gratefully remembered as that of. 
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the greatest beneifactor" to suffering humanity thrbSfehout 
the world.” Sir Ray. Lankester has received the follow- 
ing telegram from the *directors of the Institut Pasteur, 
Paris : — L*Institut Pasteur vous prie d’exprimer h. la 
familic de Tillustre Lister et h la Soci6t6 Royale les regrets 
que lui cause la roort du r^novateur de la chirurgie.— 
Roux, Metchnikoff.’*. We learn frfcm The Times that the 
Dean of Westminster offered that the remains of Lord Lister 
should be interred in the Abbey, subject to the condition of 
cremation. The Royal Society and the Royal College of 
Surgeons also made representations to the Dean in the 
hope that this offer would be made. It appears, however, 
that Lord Lister expressed the desire that he should be 
buried in the Hampstead Churchyard, where his wife lies. 
The first part of the funeral service will be held in West- 
minster Abbey on Friday, beginning at x.30 p.m. The 
Dean, accompanied by the .Abbey clergy, will conduct the 
service. This evening ihe coffin will be taken from 
Lord Lister’s London residence in Park Crescent into 
the Abbey, and placed in St. Faith's Chapel. There it 
will remain .until to-morrow morning, when it will be 
removed to a s^t facing the altar. Only members of the 
family will be present at the interment in Hampstead 
Churchyard. 

We regret to see the announcement of the death, on 
February 12, at ninety-three years of age, of the Rev. 
Francis Bashforth, distinguished by his experiments in 
ballistics, and for some time professor 'of applied mathe- 
matics to the advanced class of Royal Artillery officers at 
Woolwich. The Times of February 14 gives the follow- 
ing account of his work : — Between the years 1864 and 
1880 Mr. Bashforth carried out a series of experiments 
which really formed the foundation of our knowledge of 
the resistance of the air, as employed in the construction 
of ballistic tables. He published, notably, ” A Report on 
the Experiments made with the Bashforth Chronc^raph, 
&c., 1865-1870,” and another report dated 1878-1880, .as 
well as ” The Bashforth Chronograph ” (Cambridge, 1890). 
These experiments were calculated to show that the resist- 
ance of the air can be represented by no simple algebraical 
law over 'a large range of v'locity. Having abandoned, 
therefore, all a priori theoretic.. 1 assumption, Mr. Bash- 
forth set to work to measure experimentally the velocity 
of shot and the resistance of the air by means of equi- 
distant electric screens furnished with vertical threads or 
wire, and by a chronograph which measured the instants 
of time at which the screens were cut by a shot flying 
nearly horizontally. Formulae of the calculus of finite 
differences enabled the experimenter frqm the chronograph 
records to infer the Velocity and retardation of the shot, 
and thence the resistance of the air. In consideration of 
the important' of these experiments and of his inventions, 
Mr. Bashforth received a Government grant of 2000Z., and 
was also granted a pension. ' 

Wk regret'- to learn of the death, on February 4, of Mr. 
George Edwards Comerford Casey. Born on March 19, 
1846,* Mr. Casey graduated at Lincoln College, Oxford, 
taking subsequently the degree of M.A. Although a 
t<iach<?r by profession, Mr. Casey spent the happiest days 
of his life on the sun^y shores of the Mediterranean, and 
he will be best known to biolbgists as the anonymous 
author of “ Riviera JS’ature Notes” (London: Bernard 
Quaritch), a stioiul^Uiig and original book which, perhaps 
partly because not written on the conventional lines of a 
scientific, treatise, imparts a living reality to the facts which 
it describes such as is very difficult of attainment in our 
modern text-books of “ nature-study.” The English trnns- 
^lation of Prof. Strasburger’s “ Streifzuge an der Riviera ” 
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(London : T. Fisher Unwin) was prepared by Mr. Casey’s 
two daughters. 

On Saturday, February 24^ J. Thomson will 

begin a course of sU lectures at the Royal Institution on 
” Molecular Physics.” The Friday evening discourse on 
^February . 23 will be delivered by Mr. G. K. B. Elphin-^ 
stone, on ” The. Gyrostatic? Compass and Practical Applica- 
tions on Gyrostats ” ; on M&rch i > by Dr. W. J. S. 
Lockyer, on ” The Total Solar Eclipse in the South 
Pacific, April, 1911 ” ; and on March 8 by Dr. Aw W. Ward, 
on ” The Effects of the Thirty Yeftrs* War.” • 

Tire council of the Society of Engineers (Incorporate^ 
may award in 1912 two premiums of books or instrff'' 
ments, to the value of 81 . 8s. and 4I. 4s., as first and^ 
second prizes, respectively, for approved essays on the sub- 
ject of ” How to Improve the Status of Engineers and 
Engineering, with Special Reference to Consulting 
Engineers.” The competition is open to all, but applica- 
tion for detailed particulars should be madqi^to the secret 
tary before entering. The last date for receiving ^ -says is 
Friday, May 31. 

At the anniversary meeting of the Royal Astronomical 
Society, held on February 9, the following officers and 
council were elected ; — President, Dr. F. W. Dyson, 
F.R.S. ; vice-presidents, Mr. E. B. Knobel, Dr. W. H. 
Maw, Mr. S. A. Saunder, and Prof. H. H. Turner, 
F.R.S. ; treasurer. Major E. H. Hills, C.M.G., F.R.S. ; 
secretaries, Mr. A. S. Eddington and Mr. A. R. Hinks; 
foreign secretary, Sir David Gill, K.C.B., F.R.S. ; council, 
Sir R. S. Ball, F.R.S., Sir W. H. M. Christie, K.C.B., 
F.R.S., Rev. A. L. Cortie, S.J., Dr. P. H. Cowell, F.R.S., 
Dr. A. C. D. Crommelin, Rear-Admiral li. E. Purey 
Cust, C.B., R.N., Prof. Alfred Fowler, F.R.S., Dr. 
J. W. L. Glaisher, F.R.S., Mr. J. A.‘ Hardcastle, Prof. 
H. F. Newall, F.R.S., Rev. T. E. R. Phillips, and Mr. 
F. J. M. Stratton. 

As a result ||f the recommendations recently made by a 
joint committee of the South African Association for the 
Advancement of Science and the Royal Society of South 
Africa, a general committee, we learn from the December 
(1911) issue of The South African Journal of Science, has 
been constituted for the purpose of considering applica- 
tions received for grants. Five grants, amountirrg in all 
to 250Z., were made at the first meeting of the committee 
held towards the end of last year* The grants were - 

(1) 40/. to Prof. W. A. D. Rudge^ of Grey University 
College. Bloemfontein, to obtain a continuous record of 
the variations in the atmospheric gradient at various 
places, and to ascertain the relation between potential 
gradient and altitude, and between, the diurnal variation. of 
the gradient and the variation in the atmospheric pressure ; 

(2) 45!. lo Prof. A. Young, of the. South African 
College, Cape Town, to investigate ‘ the occurren^''* 
of sem'-diurnal, diurnal, and spring and neap tides 
observed in connection with an artesian well in the .^.rar’oek 
district; (3) 75I. to Miss D. F. Bleek, to proceefjito ■ the 

I Kalahari, so as to obtain phonographic records of the 

> spoken language of the Bushman tribes ' north of the 
Orange and Vaal Rivers; (4) 50!. to Mr. R. N. Hall, to 
visit localities in Rhodesia, where Bushman paintings 
exist; (5) 40L to Mr. W. T. Saxton, of the South African 
College, Cape Town, for the purpose of studying the fungus 
diseases of trees in the Transkeian forests, investigating 
|he ecology of the typical formations of the Transkeian 
territory, investigating a reported occurrence of the typical 
Western Province, flora at St. John’s, and to collect 
material for the study of the two genera of South African 
cycads, Stangeria and Encephalartos. 
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In Man for February, Dr^p. G,' Sell^anh describes a 
cretinous skull found by Prof. Flinderjf Petrie while ex- 
ploring a tempife of Thot|aes IV. at Thebes. He dis- 
tinguishes this specimen f^M ethics of ^ the achondrbplastic 
type, because the arrest' of. the 4^yel^ment of the pasal 
J[>ones 'is very marked. In achondroplastic- skulls, on the 
.bpntrary, the nasjl bones and' the nasal processes of. the 
maxillae develop normally, thqagh, owing to the shortness 
of the base, the^ angle" made with the frontal may be 
abnormal. This specimen thus agrees in this particular 
witli uiadoubtedly cretinous skulls, and may be regarded 
'as th.at of an eighteenth-dynasty cretin. 

^Mr. Tiiom.-vs E. Smurtmwaite sends us a booklet 
entitled “ Practical Anthropology,” in which he has ex- 
i^'panded his method of racial analysis. Mr. Smurthwaite’s 
method is founded on a study of the contour of the head 
and face. In every nation or people he finds there are six 
types of head and face, and believes, therefore, that there 
were six original races. By a compounding of these 
“original races the various nations and tribes have been 
evolve .We fear Mr. Smurthwaite’s proposal to apply 
his mfc*?ods to a racial tanalysis of school children is 
doomed to failure, because of the uncertainty in the 
recognition of the various types he seeks to differentiate. 

We note that Dr. Robert B. Bean employs a series of 
types in his description of the natives of the Philippine 
Islands. In a series of papers which have recently 
appeared in the Philippine Journal of Science, American 
Naturalist^ and American Anthropologists, he classifies all 
men and women into three t3rpes — Primitive, Iberian, 
and Australoid. These three forms he regards as the 
fundamental units of mankind.. He recognised them 
amongst I lie Negritoes and among the various tribes to 
be found in Luzon and Mindoro. Dr. Bean’s colleagues, 
however, will find his excellent and numerous photographs 
more helpful than his text. ,.Jt is very evident that the 
inhabitants of the Philippiru^i: Islands represent a most 
interesting congeries of peoples. Besides the spiftH 
negroids — some of them , might pass as natives of Equa- 
torial Africa — it is plain that there are, in addition to the 
dominant Malay race, peoples who recall the Japanese, 
the Chinese, and the Ainus. Perhaps the most interest- 
ing discovery made by Dr.- Bean is a native type of man 
with long bushy beard and European features. It seems 
possible that there are elements within the native tribes 
of the Philippine Islands which may ; throw light on the 
origin and distribution of the various races which are 
found on the shores of the Pacific Ocean. 

Thb last number of The Bulletin of Entomological Re- 
search (vo\. ii., part iv., p. 357) contains an important 
. memoir by Mr. R. W. Jack entitled ” Observations on the 
Breeding Haunts of Glossina morsitans.'* A number of 
places in which ^4he puparia of the fly were found are 
d'^scribed, and illustrated by very good photographs. The 
puparia were always found at the bases of trees, in the 
soil sheltered by a hollow in the tree-trunk or 

under Citk exposed Woots. On Jfee other hand, negative 
results were obtained from careM^ search in the soil under 
bushes, although shaded, loose, full of humus, and covered,; 
with leaves ; the writer^ is '^f opinion that the instinct of 
the parent fly is t^/a^id isuch places, where the pupas 
would be in danger . the scratching of gain^birds, &c. 
Along the Gorai RWr great numbers of gjuinca-fowl, 
** pheasant ” (Pt^rnistes), and francolin occurred, ^nd 
there all the grounjd ^nder the bushes had been scratraed 
over and over again.* ji: The writer considers that ” the 
tsetse-fly is such a comparatively slow breeder that., it can 
scarcely afford to expose its pupae to the scratchings of the 
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gamed>irds.” The practical bearing of these observations 
seems ^ perfectly odious : it is that fowls or other scratching 
birds should be elicouraged or introduced in the forests or 
amongst the trees where the fly deposits its pup^, especi- 
ally in the vicinity of villages or homesteads.,, ^here the 
wild game-birds are naturally scared away. . 

Nataren for Januaryf Vhich appears in a new ty^. of 
cover, contains a portrait and biography of Prof^ "wr C. 
Br^gger, the well-known geologist, and Rector of 
Christiania University. Its contents also include.the first 
portion of the natural history results,', thq^ Danish 
oceanographic cruise of the Thor in the Mediterranean in 
the summer of 1910. 

In 1909 Mr. F. F. Outes, of the La Plata Museum, 
published the first part of what was intended to be a 
monograph of the morphology of the early inhabitants of 
Entre Rios, dealing in that instance with certain abnor- 
malities in connection with the cranial sutures. The* plan, 
as we learn from a second communication by the |pme 
author, published in vol. xviii. of the Revista del Museo 
de la Plata, has now been abandoned. Mr. Outes accord- 
ingly contents himself in the paper cited with describing 
certain cranial variations and abnormalities observable in 
the remains of these people preserved in the La Plata and 
Buenos Aires Museums. 

No. 61 of Publications de Circonstance, issued at Copen- 
hagen by the ^nseil Permanent International pour 
TExpIoration de W Mer, ^Is devoted to a report on the 
investigations on herrings in the North Sea conducted 
during ipfo, the first part, by Messrs. J. Hjort and E. Lea, 
dealing with the whole question, and based on observations 
extending from 1907 to 1911, while, the second,., by Mf. 
Lea, discusses the growth of herrings. An important part 
of the investigation has consisted in the **'grfiding” of 
herrings, that is to say, the determination of the range of 
variation presented by the individuals of the same age, or, 
in other words, of particular year-groups. There .w^re. 
from the first reasons to believe that the members of a 
shoal belonging to the same year and spawning together 
might represent different growth-types, and the features 
presented by those of 1904 proved this to be the case, -tn 
one lot of these herrings the growth-rings on the scales 
were of a normal, and in another ^of an abnormal,' type. 
The abnormal type occurred in all the samples of what 
are known as ” fat herrings ” from Nordland in that year, 
and it served to show that by the autumn of 1909 the 
herrings in Abre southern waters were largely reinforced 
by a migration from the north. It has also been demon- 
strated that the ” fat herrings ” are fish o^ from one to 
seven, but chiefly of from two to four, years old, and that 
the youngest classes of the,- ** large ** and ” spring 
herrings ” are three-year-old fish, while thi^' majority are 
from four to eight years old, although the shoals may 
include individuals up to sixteen 0r eighteen years. As 
regards the economic importance of such determinations, 
it is known that a great falling-oi! took place in the 
fisheries between 1904 and 1906, and that in 1907 there 
were no fish okler than three year^, andfifl|,>-i9o8 none 
exceeding four years. This means thdt fiat her.rings ” 
were practically absent in 190a and 1903. Obviously, 
then, determinations of ..1^his natiire will, afford means of 
predicting good or bad catches -in the future when 
sufficient data arc available. 

Mr. N. Holuster, assistant curator of the Division of 
Mammals, U.S. National Museum, announces the discovery 
of four new animals 'from the Canadian Rockies in a paper 
just published by the Smithsonian Institution.. During last 
summer a small party of naturalists from the !^Jth$onian 
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Institution accompanied the expedition of the Alpine Club 
of Canada to the Mount Robson region, where they made 
the first natural history- collection evci*^ taken in that 
vicinity. The natural history work of the expedition was 
under the charge of Mr. Hollister, who paid especial atten- 
tion to the mammals, four of which he describes — a chip- 
munk, a mantelled ground-squirrel ^ tnd two bats. All the 
specHhens come from the neighbourhood of Mount Robson, 
which lies in one of the wild and unexplored parts of 
British Columbia, at about 14,500 feet elevation. The 
chipmunk is a new species, and all the specimens of it 
ct>me from the region along the boundary line between 
British Columbia and 'Alberta, from Yellowhead Pass 
northward. The ground-squirrel is a beautifully marked 
and highly coloured form of the genus, and was found 
living in the alpine meadows and rocks of the snow- 
covered region above timber-line. The head and shoulders 
arc a ^ rich and glossy Mars brown, and the sides are 
marked by conspicuous lateral stripes. While the two new 
spocits of bats resemble some well-known forms, externally 
they arc distinct and readily distinguishable by the shape 
of the skull. One of them most resembles a species known 
only from Mexico. This paper forms No. 2062 of the 
Smithsonian Miscellaneous Collections. 

The Imperial Geological Survey of Austria has decided 
to reserve a whole volume of its Abhandlungen for a new» 
and exhaustive description of the Miocene fossils of the 
\'lenna basin. It is nearly half a centijfy since Hoerncs 
eompleted his well-known monograph on the fossil 
Moliusca of this region, and so much progress has been 
made during recent j’ears in studying the fossils from corre- 
sponding deposits in other .Mediterranean areas that a 
renewed examination of the Viennese collections has become 
necessary for comparative work. Dr. Franz X. Schaffer 
has begun the revision by a study of the bivalvcd shells 
from the Miocene of Eggenburg, and his results occupy 
the first part of the projected new volume, which has been 
recently issued. The concise descriptions are illustrated 
by forty-seven fine plates, towards the cost of which a 
large contribution has been made by the Krahuletz Society 
of Eggenburg. Dr. G. de Alcssandri follows with a brief 
account of the cirripedes from the same formation, which, 
as might be expected, belong to genera and species of 
shallow- water habitat. 

The biennial report of the Connecticut Agricultural 
Experiment Station forms a ponderous volume of nearly 
000 pages, containing reports of the analyst, Entomologist, 
botanist, and forester. 'J'he istation is required by statute 
to analyse yearly at least one sample of every commercial 
fertiliser offered for sale in the State, and to publish the 
results, together with the name of the dealer. A paper 
is contributed by Mr. East on the transmission of varia- 
tions in the potato in asexual reproduction. .Ml the 
observed asexual variations were losses of character, no 
new characters coming out. Otherwise there is a close 
parallel with the variations produced in sexual production. 

The report of the director of agriculture of the Federated 
Malay ' Straits, shows that there has been^a considerable 
change Tn the staff, of the department, and in consequence 
no new work could be originated. There has been a great 
increase in -the rubber output, whicb amounted in 1910 to 
*2,56^,220 lb., as against 6)083,493 lb. for 1909; greater 
increases arc anticipated during the next few years. 
Labour presents some difficulties, but on the whole the 
factors* involved in the production of rubber tolerably 
well understood. The working up of the raw rubber is 
still in the experimental stage. What is said to be wanted 
is a simple ancf trustworthy test for the strength of rubber 
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as it leaves the plantation factory, comparable with the 
polariscope test for sugar ; at present rubber is judged 
only by colour and general appearance. Only two fungoid 
diseases were said to be serious, ‘ a root disease due to 
Forties semitostus, and “dle^back,** due to Thyridaria 
(diplodia) tatda. Terntes gestroC appears to be the most 
serious of The insect pests,. Cocoa-nuts are also grown,.- 
and incidentally their husk. 4 ' furnish useful fuel for smoking 
rubber where this is carried out. 

Prof. W. Pfeffer’s paper on the mechanical preven- 
tion of sleep-movements in plants (AhhandL K. Sachs. 
Gcs.t 1911) is a continuation of his importani work, 
“ Investigations of the .Appearance of Sloep-movenionts ii^ 
Plants,** publishf'd in the same journal in 1907 — a paper 
in which nyctitropic movements were for the first time 
automatically recorded by a thoroughly good method. T he 
most interesting result of the present paper is the dis- 
covery that the internal changes, on which sleep-move- 
ments depend, continue their normal course even when 
the leaves are fixed so that they cannot execute the normal 
movements. Thus a plant fixed in the diurnal ^silion 
will assume .the night position, if released at right 
hour, and in the same way a plant fixed in the night posi- 
tion wakes if freed in the morning. Similar conclusions 

I are drawn from the study of leaves not kept absvdutely 
still, but so as to show very minute sleep-moveiruMits. 

In the Zeitschrift der Gesellschaft filr Erdkundc for 
1911 there has appeared a series of descriptions of sheets 
of the I : 100,000 map of the German Empire, in which the 
principal geographical characteristics of each sheet arc 
clearly summarised. Structure, surface, and erosive action 
are indicated wherever they are well shown, as Wf-ll as the 
settlements, coinmunication.s, and the general develofiment 
of the region whenever these have been clearly influenced 
by the geography. Mon* than one hundred and fifty sheets 
are also classified by the geographical form.*? which they 
represent, so as to be of use for geographical instruction. 

Wb have received a copy of the Almanac for 1912 which 
is compiled in the offices of the Survey Department for u.so 
in the Government offices of Egypt. Since five calendars 
are ordinarily in use, viz. the Mahomrnedan, ('optic, 
Jewish, Julian, and Gregorian, such a compilation is in- 
dispensable. The ulmanac also contains a large amount 
of information relating to the regulations, procedure, &c., 
of different Government departments, which is otherwise 
not always easy to obtain. It is of special interest to note 
that substantial brass plates have been laid down in a 
permanent manner at the headquarters of the administra- 
tion in each province for the verification of the chains 
which are now generally used for land-measurement. 
Lengths of 20 metres and of 5 qasabas (17-75 metres) are 
defined by marks engraved on these plates. 

In the last number of the Mitt€ilungc\ dcr h.U. Geo- 
graphischen Gesellschaft, Vienna, for 191I1 Vrof. A. Bdhm 
von Bohmersheim discusses the definition of the critical 
angle of slope of an ocean basin as given by;-. Prof. 
Kriimmel in his recent mm|ual of oceanography. Th(^ sub- 
ject, as well as that of critical depth, i.s discu.ssed at 
lejngth, new definitions are proposed, and formula arc 
enveloped for computing these values, both on the sphere 
and on the spheroid. Besides the general case, special 
cases of the Black Sea, the Celebes* deep, the Straits of 
Dover, and the Atlantic Ocean arc examined, and the 
differences between the points of view, of th6 two writers 
are indicated. 

In The Geographical Journal for February Mr. W. Hard- 
ing King- describes his journeys into the Libyan Desert to 
the south-west of Dakhla Oasis. He traversed a consider- 
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able sandstone plateau rising^ to anj altitude? of about 
1800 ft., and forming part of the general plain of about 
1200 ft. above s6a-lev^ wlpth probjl^bly extends to the 
oases of Kufra, which lie abput .400 kilometres to the west- 
ward. The vast tract of ' sand ^unes traversed by the 
RohlfV expedition in 1874 was found to terminate a little 
to thp north of latitude 25® N., and beyond this there only 
occurred small patches of drift sand and three of the 
narrow, but long and persistent, lines of dunes which are 
so characteristic of the Libyan Desert. The same number 
gives a summary of the results obtained by the expedition 
sent to South America by 'Mr. Bullock Workman to deter- 
mine the altitude of Mount Iluascaran, in Peru, which 
had been stated to be more than 24,000 ft. M. E. de 
^Larminat measured a base of i6o6*6 metres at a height 
of 3790 metres on the flanks of the chain, levelled up from 
the Pacific Coast to one of the triangulation stations, and 
finally obtained triangulated values for the different peaks 
of 'Huascaran ranging from 6763 to 6418 metres above sea- 
level. 

The lion. Miles Staniforth Smith, Admin istrj|tor of the 
iVrritory of Papua, gave an account of his recent expedi- 
tion into the western part of the territory before the Royal 
Geographical Society on Monday, February 12. The ex- 
pedition entered the hilly country from the end of the 
navigable portion of the Kikor River,, and made its‘ way 
with great difficulty sicross the southern portion of a deeply 
dissected limestone plateau, which rose generally to a 
height of about 5000 ft. The country was covered with 
dense jungle, and in the course of the march Mount 
Murray, the highest peak met with, 8000 ft., was ascended 
without any view of the summit having been obtained 
when its foothills were first encountered. The dominant 
trend of the valleys was north-west to south-east, and along 
them the expedition marched until it reached a point 
believed to be near the Strickland River. Being very short 
of food and water, the mountain slopes had to be left for 
the valley floor, which proved to be occupied by a rushing 
torrent flowing between precipitous rock walls. Compelled 
to build rafts, the expedition was wrecked in the rapids, 
losing the whole of its instruments, baggage, food sup- 
plies, records, and collections, only reaching a base camp 
of a relief expedition after thd greatest hardships. The 
country is described as the forward edge of an elevated 
and strongly dissected plateau of coral limestone, in which 
intrusive basalt occasionally occurs, and the boulders found 
in the stream bed seem to point to a greater development 
of this rock to the northward. Part of the plateau is of 
the “ karst *’ type, water being scarce, streams sinking 
into swallow-holes, and subterranean river courses being 
extensively developed. Coal of a hard quality was found 
at several points, and is ascribed to Carboniferous or 
Permo-Carbon if eryiis age, but the evidence for this was 
not stated. The expedition succeeded in maintaining the 
best relations with the natives, who aided with food and 
with information, often on very critical occasions. 

The fourth? part of the current volume of the MitteiU 
ungen aus den Deutschen Schutzgehieten is mainly taken 
up with the meteorological observations from Togo' and 
from German East Afi^ca' for the year 1909. Improved 
determinations of hugiidity are obtained by tjie. ^use of 
Assmann s aspiration p^chrometer. at all stations ' in Togo 
for the humidity observations, and at several 'sjtations. in 
German East Africa^. "vThe mean maxima *%bserved at 
Dar-cs-Salam with a. radtiitioh thermometer are given for 
eiich month for 1899 to 1908. Another article giVes a 
summary of geological investigation in the Cameroons, the 
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principal localities in which mineral deposits have been 
located' being shown on a smalLmap.of' the colony. 

The synoptic weather charts of the North Atlantic and. 
adjacent coasts for January 11-17, prepared from reports' 
by radio-telegraphy and otherwise, and published in the 
Meteorological ■ Committee’s chart for the current month 
(first issue), exhibit a v%fy interesting situation. ‘ Large 
anticyclonrs lay over northern Europe and North .America ; 
on jfanuary 14 the barometer in Finland rose to 3r«2 in. 
Over the Atlantic the weather remained in a very dis- 
turbed state, with frequent south-westerly gales east of 
longitude 30" W., and strong north*^ westerly winds on the 
further side of the ocean ; a very deep secondary disturb- 
ance gradually embraced practically the whole of the 
North Atlantic. On the evening of January 14, in latitude 
52® N., longitude 30° W., barometer readings were below 
28*2 in., just 3 in. lower than over northern Europe. 
From tile latest reports received the Meteorological Office 
was able to give valuable information as to the probable 
weather between Ireland and mid-ocean during the next 
few days. 

The Australian Central Weather Bureau has issued an 
average rainfall map of South Australia and the Northern 
Territory, on the same plan as those already published for 
other States j only stations with at least fifteen years’ 
records have been used. The chart shows clearly the rapid 
decrease of the raii^all from the agricultural areas north- 
I wards to the interim-, where, in the Lake Eyre basin, the 
average annual fall is under 5 in. ; the area in squar^ 
miles in which the fall is under lo in. is given as 317^600 
in South Australia mid 138,190 in the Northern Territory. 

In the latter district the mean annual rainfall is given as 
24*65 in., ranging from 62*12 (at Port Darwin) to 5*54 in. ; 
in the Pastoral Interior 7*26 in., ranging from .12*99 
3*79 in. ; in the agricultural settled (fistricts 18*93 vary- 
ing fi-om 46*99 (at Stirling West) to 7*12 in. The lino 
(14--16 in.) representing the limit Of safe agriculture 
I plotted on the map. 

The recent publications of the U.S. Coast and Geodetic 
Survey include volumes of magnetic observations at the 
observatories of Porto Rico and Baldwin (Kansas). The 
Porto Rico volume covers the two years 1907 and 1908. 

In April, 1907, the niagnetographs were moved from a 
room in Fort Isabel Segunda, on Vieques Island, which 
they had occupied since their erection in 1903, to a site 
about a kilometre distant, on Vieques Sound. They were 
re-crected in a new* building, the construction of which is 
described. It is wholly above ground, but suffices to 
secure a satisfactorily uniform temperature, the climate 
having small temperature variations, whether daily or 
annual. As in previous volumes, particulars arc given of 
the hourly readings of the curves', and diurnal inequalities 
are derived from ten quit;t days a month. Copies are given 
of some of the most disturbed curves. During 1908 the 
horizontal force magnetograph had a large drift of zero, 
and numerous discontinuities also appeared in the curves, 
so that the records do not .seem altogether trustworthy. 
The second volume gives data for Baldwin from January, 
1907, to October, 1909, when the observatory was dis- 
continued and the instruments transferred to, a new observa- 
tory at Tucson, Arizona. The contents are similar to 
thme' of the Porto Rico volume. The copies of highly 
disturbed traces include that of September 25, 1909, the 
only magnetic storm during the period included which 
I reached the highest grade of disturbance. Temperature 
» changes in Baldwin Observatory were so large as to be 
, decidedly prejudicial to the working of the magneto- v' 
I graphs. The vertical force instrument naturallv^ sufT^ed • 
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most, but even the decUhation instrument ^ave croub1<^ at 
times. ' ^ 

The* leakage, of steam past piston valves has formed the 
subject of a research conducted at Birmingham Un|vel‘sity 
by Mr. H. Dentil Lobley, and the results are given in an 
article in T!he En^neer for Februnny 9. A special jaclceted 
cylinder was used, and could be supplied with either 
saturated steam or with steam superheated up to qoo® F. 
The valve could be driven -at different speeds by means of 
an electromotor. The principal conclusions arc as 
follows ; — fa) Piston-valve leakage is not responsible for 
any appreciable amount of the “ missing quantity,** Or the 
leakage of n well-fitted piston valvt is practically negligible, 
(b) The leakage docs not follow the law K=CP/L. 
(f) The leakage diminishes proportionally to the increase 
of temperature until 500® F. is reached, after which the 
distoction of the rings causes it to increase. From these 
results it appears that the piston valve has advantages 
over the flat slide valve other than those due to the 
fact that the piston form is balanced. It is probable, and 
indeed is almost proved by Callendar and Nicholson *s 
experiments, that the great difference in leakage of the two 
types is. owing to the fact that slide valves warp, and thus j 
lift off the face. Warping is eliminated in piston valves, 
except at high temperatures, and hence the leakage is very 
small. 

Mr. Frank Fieloen deals with 2#few problems in 
ituminous suction-gas plants in Engineering for 

•brp^ry 9. An ^examination of the specifications issued 
by suction-gas plant makers shows that in most cases a 
good average quality of dry anthracite coal of a certain 
size is expected to be used to fulfil the guarantees as to 
fuel consotn^lon ..and quality of gas to be produced. 
There are, however, strong incentives to the engineer to 
construct a suitable suction-gas generator for the satis- 
factory gasification of native coals, which have hitherto 
been unemployable for th^ purpose. Mr. Fielder sum- 
marises the ideal suction plant as, follows: — It will con- 


STELtAR !SraCTRAslN''THS^^'^UAL>^El^lON.---^^ the 

photographic* Spectra of .^any. Stars ^ave been more or less 
exhaustively studied in. ,ihe ir«gionjAoi;e ‘•refrangible than 
‘HjS, the study of the ‘.less;, jrafran^ble * region has been 
restricted, except for a feyi^’Ji^. the brighter stars, by the 
lack of sensitiv^ess of photographic plates in that region. 
An attempt to Temedy the omission appears in No. 4553 
of theC'^ Astronotnische ^Niichrichten, where Dr. Hnatek 
pubtfshes. reductions of ■ the spectra of y Andromedae, 
a Cassiopeiae, a and y Cygni, and a Persei in regions less 
refrangible than \ 4861. The spectra were taken in 1907, 
for another purpose, by Herren Eberhard and Ludendorff 
with Spectrograph V. of the Pot^am Observatory ; pina- 
cyanol-bathed plates, by Wratten and .Wainwright, were 
employed, but the spectra arc still under-exposed. 

The reductions are not very exhaustive; Ipr example, 
Dr. Hnatek gets nine lines in the spectrum of a Cygni 
between \ 4861 and \ 5316-85, whereas the South 
Kensington published reduction gives twenty-eight. 
Further, he gives, generally, Rowland’s origins and in- 
tensities, which in an “ cnhanced-line ** star do not repre- 
sent the facts ; only occasionally does he refer to the 
enhanced lines published by Lockyer, and thus at times 
misinterprets the significance of sm origin, or an excep- 
tional inten$ity, of a line. For each star he has deduced 
from his npasures the radial velocities at certain epoeh§, 
which he tabulates at the end of the paper. 

StEtLAR Parallaxes. — A second series of stellar 

parallaxes, determined from meridian transits at the 
Washburn Observatory, Wisconsin, is published by Mr. 
A. S. Flint in No. 631 of The Astronomical Journal. The 
observing list consisted primarily of stars between magni- 
tudes i>5 and 2*5, but.^some fainter stars were added, and 
in the final list are given the parallaxes of 124 stars. 
Among the brighter' stars the following large positive 
parallaxes are given : — Persei, -ho- 130" ; a Pnrsci, 
-h 0-109* ; iS Canis Maj., -f-o-i63* ; a Geminorum (pair), 
+ 0-174*; y Leonis, +-0-105*; ^ Ursae Maj., +0-136*; 
a Serpentis, +0-151*; and a Ophiuchi, +0-127*; while the 
3-7-magnitude star c Eridani has a parallax of +0-379* 
Mr. Flint’s list. A general average of the probable errors 
of the final parallaxes is ±0-031*, and after discussing the 
data in a number of different ways Mr. Flint concludes 
that the parallaxes given are sensibly free from •systematic 
• error. 


sume all the volatile matter contained in the coal in 
addition to the solid carbon ; to effect this, some mechanical 
feeding of the fuel at a regular rate to suit the load on 
the engine would seem desirable. Caking coal will be .so 
treated as to prevent arching over, and consequent obstruc- 
tion to an equable air and vapour supply in the main fuel 
column of the generator. Suitable facilities will be pro- 
vided for the effectual removal of ash and clinker without 
interfering with the quality of gas produced; this is 
essential for all coal used on extended periods of running. 
It is, of course, assumed that the ordinary factors will also 
be considered, such as amount of space occupied, simplicity 
^ of construction, minimum amount of attention, and reason- 
able first cost. 


OUR ASTRONOMICAL COLUMN. 

liiE Changes on Saturn’s Rings. — From the current 
niunber of .^The 'Observatory we learn that Profi Todd 
claims an alternative translation for his telegram (which 
m Latin) concerning the changes on, and probable- 
“ dissipation ” of, Saturn’s rings. It is suggested that the' 
term “ dissipation ” did not refer to the actual rings.^.^ . 

EplIKMEKIf. FOR IJoRREf.LY’s COMET, iqilC.- — In No. 4552 
of the Astronomische Nachrichten M. Fayet gives a bi-daily 
ephemeris for comet iQiie extending to May ij. The 
comet is at present in Perseus, (R.A.=3h/’ 54-8m», 
5 = +-45® 5/)» add is travelling towards Auriga in a direc- 
tion slightQll' north of east ; it is, however, very faint, and 
, is recemng .from both the earth and the sun. 
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The Spectra of Comets. —The February number of 
L*Astronomic contains an interesting paper in which 
I Comte A. de la Baume Pluvinel discusses the spectra of 
comets, more especially as revealed by the researches of 
the past few years. t 

After briefly summarising ttife' earlier observations, he 
describes at length the spectruiti 'bf the Morehouse comet, 
and reproduces an excellent comparison showing the close 
identity of the doublets in that spectrum with doublets 
occurring in Prof. Fowler’s spectrum of carbon monoxide 
at low pressure. 

In conclusion, he points out that to answer the ques- 
tion, ** What are comets made of? ” would have been com- 
paratively simple, say, a dozen years ago, but to-day the 
photographic method has revealed so much that was then 
unknown that the answer is not so easy. The composition 
of comets is complex, and all comets dq. not display the 
same composition. As our knowledge extends still further 
it may become necessary to classify, comets tn spectral 
..classes; in fact, this has already been done in a. simple 
fashion. Some comets are essentially gaseous and blue, 
c.g.. Morehouse; othe^, like tne gre2^>‘9pm|^ 1910a, are 
yellow, and contain much solid matter, f J' 

|^ ,TnB Paralt-ax and Proper Motion of Mira.— I n No. 
of, the Mitteilungen der - Nikolai-^Hauptsternwarte eu 
Putkowd IJerr S. Kostinsky /^discusses at length the 
paipllax ofcisSrvations pf Mira m^- by him during the 
period 1903-7; The mqin discussion is printed in Rus.sian, 
but there i^.a tSsumi iri German," ift /which the principal 
stages and jh^ults are. descril;^. .* -/*{ 

• &nong other results, ;the ^nds that the yearly 

paralto of Mira is probably \i^ro, and in any case does 
not exceed +0-05*. The yearly proper motion in R.A. is 
extremely small, and in declination is about —0-235*. 
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contributions. TO 
ARCH^OkOQ^^ (> 0 N> 

CO little information is^-ay^Uible ^brijceriiing the lnbian 
^ tribes of the Lower Mississippi . Valley and the 
adjacent coast of the Gulf of Mexicb that^ Mr. Swanton*s 
memoir is very welcome. In it he has .pliMished extracts 
from early French authors, and in a compact form we have 
all that is known about tribes now extinct or reducM to 
a few,^ much . modiiied, survivors. There arc seven 
linguistic families around this Lower Mississippi ; of these, 
the Caddoan and Siouan ^hre extensions or outliers of a 
wider distribution ; th6^^'MUskhogeah group extends in a 
broad band to the Atlantic ; to this is related the small 
Natchez group. . The Chitimochan people live at the mouth 
of the river*, while westwards extend tlie cognate Atakapan 



I’ui. 1.— Blowpipe and cane arrows. The end of the blowgun has 
been ornamented by burning and the arrows feathered with down 
from the lire weed. ‘ ' 

■■■/ 

group, to whicfi, pf-obably, the small Tunican group, are 
also allied. . 

By far the greates^jt space is given to the Natchez ^tiup, 
the authorities, on 'which are quoted ^at length, a plan 
whic^has much to recommend it, though it leads to a 
certain amoun^pf. repetition, andtfhe conflicting accounts 
cannot always-^b reconciled. nbad-flattening occurred, 
and both sexes freely tattooed, but the men only after 
having killed some. eo)|9U|r. ^ The principal animals hunted 
Were the bear, ; agriculture had attained 

great importance ; m^/bultivatidn of; "tnaize ; .was done in 
common, pumpkin^|*V.ifeater melons,' ’tobacto^i^pd probably 
beans were The and plffy ;p!f^ the ^xe’s 

• ^ ^ '* '■ ' 

^ Smith«onUn Instird^ou'. Buneau of American tltbMogy^' Budldtin 
No. 43 Indian Tribet^iill^jdifft.l^w^ar Mississippi Valley and AdSceht 



There’f'Was • great, lic^jncb^.l^fdre marriage, 
ihwe wias a peculiar, strongljij^-.centralisj^.form of govcni- 
i^eat; the great chief ds called "tercat Sun; his heir is the 
iSon^ of the woman ..nearest related to hini jC'his relatiojiis * 
\yere little suns ; rtbbility was reckoned through the .females, 
btft by the -seventh' gjsneration nobles grafdunlly^ sunk, to the 
rfuik of ‘ stinkards or [commoners. Princesses of the ‘ blood 









Fig. a. — Chitimacha basketry. Tfais^dasiftn o{ large white >.poL.s with 
dark centre is called tc^xt'^'anty “ blackbird's eye.” 

always espoused men of obscure family, and had but one 
husband, who might be dismissed at will. The community 
consistfd of (i) nobility of three ranks : (i) suns (children 
of suur mothers and stinkard fathers) (2) nobles (children 
of noble mothers and stinkard fathers, or of sun fathers 
and stinkard mothers) ; h) honoured people (children of 
honoured women and stinkard fathers, or of nofte^ fathers 
and stinkard mothers) ; and (ii) stinkards (chi^ren ^ 
stinkard mothers and honoured men, or of stinkard /athi^ 



■ 




ington ; Government Printing OfHce, 191 x.) 
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. Fig. 3. — Betatakin’-xwesterii end. ‘ 

and .mothers).' The Great Sun was practically, treated with 
diving honour. .. 4 . 

Tfie harvest feast was the most Jbiemn of all ; essenti- 
ally it- cqi^sted in eating in common, and in a religious 
mGuiherV.i^aw corn which had been sown for that* purpose 
by warriors, with the great war chief at thfir head; the 
Great Sun presided at th% feast. The * wan^stoms are 
descrlb 0 d : “The great war chief pays tKe* family .for 
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tlu.so whom he does not bring back,- a circumstance which 
nMiders the chiefs more careful in leading their warriors. 
Smoking the calumet is associated with preparation for 
war and with peace treaties. The Natchez language 
appears to be the result of a mixture between a Musk- 
hogean and a non-Muskhogean people. 

’1 ht* Chitiniacha were less warlike and inore ' cowardly 
than thi' tribes higher up the *Mississippi ; their culture 
diffri‘-d from the latter principally by the increased import- 
.nnee of food from the waters and the decreased iinporlanco 
o{ food from land animals; but wild vegetable food was 
their mainstav, though they cultivated maize and sweet 
potatoes. lM<h were caught mainly with hook and line, 
but ivts and traps were used. The blowpipe; was 
employed, thf^ darts of which were made of slender pieces 
of »-ane feathered with thistlcdowi'i (Fig- t)- Pottery w.ns 
mado : but the chief glorv of the Chitiniacha was, and still 
is, their basketry (Fig. 2). Like some other tribes of the 
district, there were nobles and commoners, with different 
terms of •-‘dquette for each ; but, unlike the Natchez, their 
nohlt/< W'-re constrained to take partners from their own 
rank-, llms' forming a caste. Matrilinoal toteniic clans 
existed. Lverv village of any size had a bone-houso, in which 
a fire was kejit continually 'burning. The bones of people 
were ilug up by “ turkey-buzzard men and kept in the 
lioiise for some time, and finally buried in a mound. Every 
large village had also a dance-house for religious and social 
CMremonit‘s", as, for example, the initiation of boys. 
Diff.Teiu from this was the solitary fast and confinement 
which each boy (and, it is said, each girl also) unHerwent 
in order to obtain a guardian spirit. The so^alled 
“ temples *’ of the Natchez and other Lower Mississippi 
tribes wore only variants of the hone-houses of the Chiti- 
maclia and Choctaw. Further study may be expected, to 
throw light upon the evident fusion of at least two stocks 
in tlic tribes recorded by Mr. Swanton. A number of old 
illustrations are reproduced, but many of the photographs 
are not very satisfactory ; there is a useful map. 

The excellent archa'ological work of Dr. Fewkes in ex- 
ploring and conserving cliff-dwclling.s has been referred to 
alreadv in N.\ti:re. In Bulletin 50 he gives an account of 
his stewardship of the Navaho national monument in 
Arizona. The excellent illustrations to his report bring 
home to the reader the great interest of these remarkable 
p-main- (Fig. 3). He makes some suggestive remarks upon 
the significance* of the dwellings, “ The ancients chose this 
region for their homes on account of the constant water 
supply in the creek and the patcho'^ of land in the valley 
that could be cultivated. . . . Df?fence was not the primary 
motive that led the sedentary people of this canyon to 
utili«ie th«* caverns for shelter . . . the cause of their 
dr-si-rtion was not so much due to predatory enemies as 
failure of crops or the disappearance of the water supply.” 
Dr, Fowkes docs not regard these ruins as of great 
antiquity ; such evidence as has been gathered supports the 
flopi legends that the ihhabit.'ints were ancient Hopi 
belonging to rhe Flute, Horn, and .Snake families. 

A. C. 1 1 ADDON. 


DACTERIAI. DISEASES OF PLANTS. 

'^PllE -• cond volume of Dr. E. F. Smith’s work upon 
^ bacr^'rln in relation to plant dis»-ases, published by 
lli»- Carnrgif Institution of Washington, comes very 
opportunely to this country at a time when there are signs 
of an awakening interest in the subject of bacterial diseases 
of plant-, and botanists, especially those interested in agri- 
( ulrure nr horticulture, are beginning to turn their atten- 
tion to th‘- many economic problems in connection with this 
branch ol phytopathology. 'I'he first volume, published in 
ioc»5, thf* author states, “ had for its aim only the clearing 
of I he ground by a discussion of methods of work in the 
general .subject of bacteriology.** 

Although this department of botanical study is only some 
thirty y» ars old, h considerable literature has arisen, even 
when the subject is taken in its narrowest sense, but when 
it inclijideh, as in this case, many correlated topics, the 
list assumes large dimensions. Everyone interested in plant 
pathology. be grateful, to Dr. Smith for bringing these 
paperSf’.'tpgctlfift- and for giving us a book of reference which 
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has been long needed^ sifid which embraces a concise 
historical account, leaftig up - to the present position of 
the subject and embodying the most recent developments 
in this branch of research. A special feature of the book 
is the author’s plan including abstracts of many of tlie 
papers quoted, < often ’pf very considerable length, so that 
direct appeal can thus be made to original investigations; 
and although this method demands much space, the 
advantages are great, especially where controversial matter 
is being considej-cd. Thus, under eacli sectional head, the 
author introduces extensive extracts from those original 
papers' which he regards as critical studies, and roiK-liidrs 
with a synopsis of the latest contribution to the particular 
phase of the question dealt with, adding always an 
extremely valuable bibliographical record. In the historical 
review Dr. Smith has missed the fact that the existence of 
a toxin and cytolytic enzyme secreted by the attacking 
bacterium was proved as early as 1899 as regards the 
” soft-rots,” ard in conjunction with carefully conducted 





Fig. i. — Crown gall on daisy. 

Two tumours on the stem of a Paris daisy a.s the rc.suli uf an 
inoculation of Bttct. tume/aciens by needle-pricks, and on 
a branch above the upper one a secondary turnout on the 
petiole of a leaf. Age of primary tunimirs about three 
months ; that on the leaf is much youn^r, perhaps four 
weeks old. 1. 

inoculation experiments ; thus the bacterial nature of thi.s 
class of diseases was fully established at that date. 

The present treati.se covers a wide field, and q'it^.stions 
relative to the action oflbacteria upon vq|[ious tissues, the 
reactions of the plant, the interrelations of animal and 
plant parasites, individual and varietal resistance, and 
’ptpblems relating to prevention,' come naturally within the 
scb|)e of the work. A di.scussion of the various theories 
regarding the root-nodules of the lUeguminosac, and the 
question of symbiosis as it touches parasitism, are also use- 
fully^ introduced, and the large chapter devoted to this 
relationship presents a valuable summary of results. But 
a T^sumi^ of conflicting views concerning bacterial symbiosis 
in insectivorous plants can scarcely be included under the 
titular definition of the book, nor the bacterial symbiosis in 
1 Cryptogams, as, for example, in kephir and the ginger- 
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beer plant. Though exceedingly interesting and important 
to botanists, these discussipt^s ^ are rather foreign to the 
main theme, an^ might with ^ advantage- have given place 
to a further treatment of definitely established diseases, and 
more unity and balance would thus have been secured. 

In seeking for some convenient classification of various 
diseases, the natural division into ' three large groups is 
adopted: — (i) the vascular diseas.es; (2) the parenchyma 
diseases without hyperplasia; and (3) cankers, tu^rcles, 
and tumours, in which there is a more or less distinct 
hyperplasia. Under the general considerations involved in 
a study of these forms of parasitism, such as the methods 
of infection and progress of the disease, the destruction of 
tissues and dissolvent action of enzymes, abnormal develop- 
ment of host tissues, &c., a great number of bacterial 
diseases are dealt with by way of illustration, but only 
three specific diseases are fully described as such. Thefe 
-—the wilt of cucurbits, the black-rot of cruciferous plants, 
and the yellow disease of hyacinths — belong to the vascular 
group, and are discussed in fullest detail with respect to 
ihi; specific characters of the organism, the etiology of the 
disease, the morbid anatomy, geographical distribution, and 
remedial treatment, including an estimate of financial loss 
for which they are responsible. The account of the 
cucurbit wilt represents Dr. Sfhith’s own work, and he has 



Fiu. 9.— Wilt of cucurbits. 

1. Cucumber-plant infected with a pure culture of B* iracheiphilus plated from the stem of a 

squash-plaut. Plant inoculated August 10, 19^, by needle-pricks on blade of leaf 
marked x . Photograph made on August 39. Tiie vessels of the stem were plugged 
with a sticky white bacillus, which was plated out. Surface of stem sound. About one- 
sixth natural size. 

2. Cucumber-leaf inoculated with B, iracheiphilus by Diabrotica vittata night of^Ausust 17, 

1905. Blade shrivelled in some places and wilting in others. A natural infection. 
Ph< * ‘ ‘ 


Photographed August 26, about half-.sizc. 




also carried out much original research upon the other 
special diseases enumerated. The three are placed each in 
separate chapters, pnd together occupy more than one-third 
of the whole voMnic. Perhaps we may look forward at 
some future date to a third volume dealing more com- 
pletely with other important types. 

The most notable recent work on bacterial disease is that 
by Dr. Smith upon the crown gall, and a very interesting 
cpitom^of his latest paper is included here. This brilliant 
piece of investigation has establish'bd beyond all question 
that the tumerous disease known as the crown gall (Fig. i) 
is of bacterial origin, and the phenomena in connection 
with this type of bacterial disease appear, in the author’s 
own words, “ to throw a flood of light on the mechanism 
of the development of malignant animal tumours.” 

The book is fully illustrated by expressive drawings and 
photographs, ifiade chiefly from material in the author’s 
own laboratory. Two of the illustrations are here repro- 
duced. M, C. P. 
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THE PROGRESS IN OUR KNOWLEDGE OF 
THE TRANSMISSION 0/! SLEEPING 
SICKNESS AND OTHER TRYPANOSOME 
DISEASES IN AFRICA^ 

^HE latest report of the British Sleeping Sickness Com- 
mission is the outcome of the work of Colonel Sir 
David Bruce, Captains E. llainerton, H. R. Bateman, 
F. P. Mackie, and Lady Bruce, the members of the third 
commission to Uganda during the years 1908-10. It is 
highly satisfactory to find that, in the volume before us, 
a distinct advance is recorded in our knowledge relating 
to important etiological questions connected with the spread 
of sleeping sickness and of certain animal diseases due to 
trypanosomes. 

An introduction, illustrated by photographs, describes the 
chief features and arrangements of the camp at Mpuiiiu, 
which was made the headquarters of the commission. The 
body of the work is divided into ten sections, the more 
important sections each comprising several groups of ex- 
periments. In a few cases these subdivisions represent the 
continuation or elaboration of an experiment prevlbusly 
recorded (in Report No. x.) ; in such, the result obtained 
I from the original experiment is first of all briefly re- 
capitulated. At the end of the volume is a comprehensive 
analytical index (to both Reports x. and xi.) 
which will be found very useful. 

The first section (A), which is in many re- 
spects of the greatest interest, deals with the 
development of Trypanosoma gambiense and 
other trypanosomes in Glossina palpalis^ and 
the question of their transmission by this 
tsetse-fly. As regards Trypanosoma giunhi- 
ensct the following important conclusions are 
reached by the commission. Mechanical trans- 
mission, that is to say, transmission by means 
of interrupted feeding, plays a much smaller 
part, if any, in the spread of the parasites 
(and consequently of sleeping . sickness) than 
has hitherto been supposed. After the first 
few hours, the bite of the fly was found to 
be non-infectious until at “least twenty-eight 
days had elapsed since the fly fed on the 
original infected animal.* At the end of this 
“ incubation period ” the fly may become in- 
fective, and may retain its infectivity for at 
least ninety-six days. This means that the 
developmental cycle of the parasites in the 
insectan host was found to take about twenty- 
eight days, and only when this development 
was completed could the infection be tran^s- 
mitted back again to the vertebrate host. 
Qnce a fly becomes infective, it appears only 
too likely that it may remain infective for the 
rest of its life. On the other hand, against 
this alarming result may be set the fact that 
only a small proportion of flies (laboratory 
bred) appear to become infective, the com- 
mission having found that the trypanosonies 
dev(*lop only in about i in 20 of such flies 
fed on an infected animal ; and the proportion of 
infective to non-infective flies occurring wild in nature 
is very much less, probably not more than i in 500. 
An interesting account is given of the various develop- 
mental phases of the parasites observed in the different 
organs of the fly. Stress is laid by the commission 
upon one fact, namely, that in the salivary glands, 
and in them alone, were the trypanosomes found 
revert to the blood-type. Further, the occurrence of this 
type of the parasites in the salivary glands was found to 
coincide, broadly speaking, with the onset of permanent 
infectivity of the fly. The commission consider that with- 
out this invasion of the glands there can be no infectivity, 
and that the reversion of the parasites to the blood-type is 

1 Reports of the Sleeping Sickness Commission of the Royal Society. 
No. xi. Pp. 994-f 15 plates, text-figures, and maps. ^ 

S It may be mentioned that Kletne and Taute, associated with the German 
sleepipg-sickoeM Commission, have found that flies may become infective 
about twenty days after bein^ fed. This variation in the in^bation.period 
is prob^ly dependent on vanations in the surrounding conditions, food, &C.- 
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a isxne qua tbC; it)fective process; in^ oth^ words, 

the stumpy type of form developed in this situation is re- 
garded as the essential ’^propagative phase. It should be 
mentioned, however, that commission foMnd alsO'!^that 
injection bf the intestim^r only of infected flies, effeir 
twenty-four days or more had elapsed since feeding, pro- 
duced an infection in some of ^ the inoculated animals. 
Hence either the blood-type must occur in the intestine 
also.* or else some other form or phase is also capable of 
transmitting the infectioiu*- .With ^regard tb the latter 
possibility, there is one pjSlnt upon which we should like 
lo comment. A characteristic type of parasite, long and 
vrry slender and possessing, a peculiar elongat^ nucleus, 
was found, bul^ not very commonly; in the fore-gut or 
proventriculus at intervals after twenty days. This very 
distinct type of formas known tp occur also in the life- 
cycle of other trypailosomcs, from widely different verte- 
brates, when in the invertebrate host ; it has been described, 
for instance, in the case of Trypanosoma brucii in Glossina 
fusca, in the case^ of fish trypanosomes in leeches, and in 
the case of an avian trypanosome in a mosquito ; in these 
cases - it is either known with certainty to be the pro- 
pagative phase or else is regarded with some probability 
as such. We think, therefore, that the fact of its occur- 
rence in Trypanosoma gamhiensct as described by the com- 
mission, should be noted,, and the possibility that it may 
bo a propagative form also in this case borne in mind. 
At any rate, the occurrence of this type in very different 
species of trypanosomes suggests that it has an important 
significance. 

It is interesting to compare with the above account of 
Trypanosoma gambiense in Glossina palpalis the relations 
of Trypanosoma vivaxy a dangerous parasite of cattle, to 
the same species of tsetse-fly, on which light has also been 
thrown’ by the commission. Flies were found to be able 
to transmit T. vivax after an incubation period of from 
seventeen to twenty-eight days, a shorter period, it will be 
noticed, than in the case of T. gambiense. The parasites 
dcvelop,i>?moreover, in a much larger percentage of flies — 
in about 20 cent. A striklhg point of difference is that 
the development is restricted to the proboscis and pharynx 
of the fly, where <the , parasites occur in large numbers;^ 
and, further, the pi'edbminating type of form met with is 
not, as in the other case, trypanosome-like. From this 
brief comparison it will be realised how greatly the 
developmental cycles of different species may vary even in 
the same insectan host. 

The second section (B) consists of series of experiments 
designed to ascertain if, among various animals, including 
cattle, antelope, &c., there are any which can be regarded 
as a reservoir or source of T. gambiense ; and the results 
ofilained by the commission have already attracted con- 
siderable attention, and may prove ultima|ely to be of 
great economic importance. "The conclusion arrived at is 
that it is possible both for cattle and antelope living in a 
fly area to act as a reservoir, and so maintain the in- 
fecrivity of Glossina palpalis in regard to sleeping sick- 
ness : but up to the present the commission has not been 
able to prove that this actually takes place in nature. 
I'h** facts brought forward in this connection, however, 
ar- very suggestive. In antelope the parasites arc 
♦extremely scarce and difficult to find by microscopic 
.examination of the blood, even when the animal was 
proved by experiment to be infective for flies. In one 
instance a buck was shown to remain infective for nearly 
tbrp#^ months. Infected animals remained apparently in 
good health, even though kept in captivity (in one case for 
at^lf^ast four months). It is evident that in antelope and 
cattle the infection produced by Trypanosoma gambiense is 

f the chronic type, and apparently similar in character 
tit the infection of wild game by T. brucii. In addition, 
ihnre is the fact, shown by the commission, that the tsetse- 
> from th<» lake-shore have now remained infective for 

throe years since the removal of the population, the zone 

Kleinr and Taiite found blood'forms (apparently not quitp corre.'^pond- 
in-.i, Viowftver. to those refrrr d to above) in the intestine of .most of their 
infective flies. Further, ♦hese workers do not .attach much importance to 
the presence of the parasites in the salivary glands ; in vienPht the marked 
corr^pondence shown by the British (commission between tnc'btSrlod.-when 
the Trypanosomes w«*re found in the glands .ind the time whefl ; the flies 
hecann, infectu-e, this discrepancy is difflcuU- to explaiti. 

* This localised type ofMcvcTopment has been termed by Roubaud 
* lutioiv par fixation directe." . * ' 
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being given ever to the wild game. Unfortunately, the 
commission was able to shbot only five buck, which were 
negative in fespi^t of T, 'gair^i^se ; from such a small 
number it was Infpossible, of epiirse, to draw any con- 
clusion. If the further investigation undertaken by Sir 
David Bruce proves iflfet the wild game in the district is 
naturally Infected w^h ' the parasites, a very serious etio- 
logical factor is introduced, since the removal of infected 
humah^ beings from the zone of the fly will not be sufficient 
to cause the disappearance of the trypanosome. 

We have dealt somewhat pt length with the first half 
of the report in view of the widespread Interest and import- 
ance attaching to all research that bears m' any way upon 
the serious question of sleeping Sicknes.s. Consequently, 
we are unable to refer as fully as might be desired to the 
remaining half of the volume, which contains much that 
steuld be noted by workers on trypanosomes and trypano- 
s^oses in general. It must suffice to indicate briefly the 
scope of the other sections, permitting ourselves to remark 
upon one or two particular experiments. 

The third section (C) describes series of miscellaneous 
experiments carried out, for the most part in connection 
with Glossina palpalis. One of these series (No. 22) was 
to ascertain if laboratory-bred G. palpalis become infected 
with flagellates when kept m the same cage with, or in 
contact with cages containing wild flies infected with, 
Trypanosoma grayi. The commission found that the 
laboratory-bred flies did not become infected with T. grayi 
(or other flagellates) after being kept for six weeks in 
association with the injected flies, and after having had 
ample opportunity to foul their proboscides with the excre- 
ment of the wild flies. T. grayi is known to form cysts, 
which presumably pass out with the dejecta of the fly; 
hence the above evidence, so Jar as it goes, points to the 
flies .not becoming infected Wrectly from the cysts, the 
function of which remains to be determined. The idea 
originally put forward by Minchin was that they might 
serve for a contaminative infection of the vcrt(‘brate host. 

Section D is devoted to a consideration of certain well- 
loiown disease-causing trypanosomes of cattle in Uganda. 
Much attention is paid to the morphological characters of 
the different forms, and the limits within which they vary 
in the case of ** strains ” from different districts, with 
the view of distinguishing clearly between different species. 
A trypanosome found in oxen from a particular locality is 
regarded a; a new parasite, and named T. uniforme. 
Section E consists of experiments designed to ascertain if 
certain Tabanidae act as the barriers of Trypanosoma 
dimorphon (termed by the commission T. pecorum). Species 
of Tabanus were apparently unable to transmit this parasite 
“mechanically,” but these flies did not live long enough 
in captivity for it to be determined, whether they could act 
ras true hosts or not. We may point out Jhat the flagellate 
parasites which were found in some of the (wild) Tabanids 
were most probably phases in the life-cycle of a trypano- 
some of some vertebrate, quite possibly a natural (i.c. 
harmless) parasite of the cattle themselves ; * such a form 
would not be likely to live in rats. Sections F and G 
descri^ trypanosomes (including new species) and other 
parasifts, from various animals. Section H is concerned 
with the disease of natives known as '* Muhinyo,” which 
turns out to be Malta fever. Section I is a very useful 
account of the distribution, so far as^ it is known up to 
the present, of biting flies in Uganda, illiistrated by a map 
in the case of the more important sj^ecics. ^ Lastly, 
Section J, together with the appendices, furnishes an 
epitome of the commoner diseases of cattle occurring in 
the different districts of the Uganda Protectorate. 

It will be evident from the above digest that a mass of 
very useful information is contained in the latest report, 
which in our opinion is one of the most valuable of the 
No elaborate study of the numerous experiments is 
i^^iuired to realise the very considerable amount of time 
and' laV>Ur their prosecution muse have entailed. The 
members of the commissioip are to be congratulated on the 
addition of an important quota to the ever-growing sum 
of our knowledge of the devastating trypanbsome diseases 
of tropical Africa. . 

. 5 Knu^h and Rauchbaar have retantly shown that a Trypanosome occurs 
naturally in cattle in Germany ;■ this is most likely transmitted by 1 ab^ias 
Hsemdtopbta spp.X from which, in fact, flagellate phases have long been 
knoym. ^ 
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INDIAN FCJ^yLS.\ J' • > ■:>; 

'T' UK Geological Survey ■ of . India has v done ^gpqd service-^ 

^ both to siriftigrapWdll g^I^.’hhd to psdasdtit<^ogy« by 
entrusting to Messrs. Cossmann and Pissdrro ita^ collection 
of Mollusca from the Ran&dtbeds'of Sind. ^These are the 
only undoubted Lower Eotenb strata hitherto disc6vered ip. 
India, and an authoritative con^parison^of their fossils with 
those of the corresponding European formations is of great 
interest and importance. Most of the specimens described 
are from the zone of NumniuUies planulatus, and a large 
proportion of them were collected by Mr. E. W. Vreden- 
burg, who contributes some preliminary stratigraphical 
notes to Messrs. CoSsmann and Pissarro’s memoir. The 
corals of the same formation were determined many years 
.ago by Prof. Martin,. Duncan, while the Echinoids were 
described by Duncan dnd Sladen. 

The general geological results obtained from the new 
study of the Mollusca accord closely with those reached 
by these earlier aiithbrs from their examination of the other 
groups. There are numerous specimens of Velates, a genus 
which specially characterises the Lower ^lEoccne of Europe. 
Some species of Calyptrophorus are closely similar to those 
from the Eocene of North America, and there are many 
interesting forms of Volutilithes, Ampullina, and Rimella. 
There are also several specimens of Styifacoteuthis 
oricntalis, a curious dibi%nchiate cephalopod previously 
known only by a single example from the Eocene of .Arabia. 

The second part of the late Prof. Victor Uhlig’s memoir 
on the Ammonites of the Spiti Shales (Upper Jurassic) of 
the Himala>^. consists mainly of technical descriptions of 
species, illustrated by a fine series of lithographed plates. 
There are, however, interesting discussions of possible lines 
of development among the genera, subgenera, and species 
of the Hoplites group and the Macrocephalites groups 
Many genera of Ammonites found in the Spiti Shales exhibit 
no very close relationship to those of Europe, but among 
the species of the genus Hoplites it seems possible to 
recognise a scries .of well-known European types. More- 
over, it is remarkab'lc that these species in Europe are 
partly Lower Neocomian, and even range upwards to the 
lowest zone of ttie Middle Neocomian. In the Macro- 
cophalites group Prof. Uhlig identifies species of Simbirs- 
kites, which is also a Lower Cretaceous genus in Russia, 
North Germany, and England. The large majority of the 
so-called 'new species are represented only a single 
imperfect specimen, and the . differences betwm many of 
them are so difficult to appreciate ’' that the wisdom of 
multiplying names in such cases may be doubted. The 
study of Ammonites is obvioujsly making great progress, 
but much of it is obscured by jhjudiolous nomenclature. 

JUVENILE EMPLOYMENT AND COiV- 
TINUATION EDUCATION. 

T'JURING recent . yipars the efforts of reformers of our 
^ national systeBQ(’'of education have been concentrated 
to a considerable extent upon two great problems, namely, 
the early ago at wljilch education ceases for most boys and 
girls, and the entry pf so many boys into “ blind alley ” 
industries, resulting a-^ew years later in their being thrown, 
unqualified and unskj^d, upon the labour market. With 
regard to continuing elementary education to a later date, 
but little progregfc .Jjas been made of recent years. Un- 
fortunately, M.V. J^unciman’s Bill of 1911, dealing with, 
questions such as 'ihie raising, of the “ leaving age,*’ the 
abolition of “ lialf-time,** and compulsory attendance at 
continuation schools, was not pressed through, and no 
intima^Hon has yet been given that the Government intends 
to bring into operation, it possible, even one of the reforms 
covered by the Bill of 1911. ^ 

(Considerable progrcS‘s| is being made, ^ howeve«|F in the 
direction of attemptjfij^»t0t lessen the evils of the blind 
alley** industry.-'' It''is,^.6vious this can best be done by i 

1 ** Paleontologia Indica, beWtf Tigui^ and Deifiipclbns ^ the (Jr^nic 
Remains procured during the Piogress. of the Oe 610 |jgrcaV 8 ii.i^y of India.’* 
New series, Vol. iii., Memoir' No. t';, Thi Molltl&ca Of tho i-Raaihot Series. 
Part Y., Cephalopoda and Gastropoda, by M» Cossmann'hod^G. Pissarro; 

Vi 

XV., Himalayan Fossfils, Vol iv., Ilie Vgung oKbe Sp^jShales. 

a, by Prof. Dr. V. XJhlig. Pp.’ 133-30®+ plales xix-xlvitM, lxkVir>^'lcci. 

Price Rs. 13.4 or x6s. 4^. (Calcutu* : Goological Suprey Ofnee^ rejoguand;. 

i 9 Yt».) . . ’ ' - 
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^quainting parents .'with the iuture prj^^cts offered by 
Inc variolis trades or . callings^ Into,. ‘ the boy may 

«ht|i» on leav;ing .school, by. personal -.pdidce as to the 
ne(w|ty of offending continuation ctasses and the educa- 
tion^f course k is best for.; the b<w or girl to .(yursue when 
attending evening classes: The first public recognition of 
thi|^ ;was the £(|ucatipn Act of 1908 for Scotfi^d, authoris- 
ing thp;SchooL Boards jpi Scotland' to''.maintain voluntary 
agenci^is which should advise boys . and girls upon the 
suitable employments open to' thenii' on .paving school. 
Later in the same year clauses were insert^ in the Labour 
Exchanges. Bill authorising the Board of Trade tp establish 
Juvenile Labour Exchanges. Somewhat later, the Educa- 
tion (Choice of 'Employment) Bill gave powers to the 
English and Welsh education authorities **{o give boys 
and girls information, advice, and afsistance with respect 
to the choice of employment.” This duplication of powers 
to the Board of Trade and the education authorities, re- 
spectively, gave rise to some friction at first ; but this has 
now been smoothed away, the Board of Trade only 
exercising its powers independently if the .education 
authority decides not to put the Act in operation. 

Already a number of local education authorities have 
prepared schemes for the exercise of their powers under 
the .Act. The schemes provide for the cooperation of the 
Labour Exchanges of the Board of Trade with local com- 
mittees nominated by the education authority. TWe Board 
of Education has formally approved of the schemes pro- 
posed by the Liverpool and Birmingham Education 
Authorities respec^vely. It is understood that about 
twenty other authorities have submitted schemes for 
approval, and that a number of other authorities are pre- 
paring schemes at the present time. 

The success ^of the Act will depend mainly, of course, 
upon the local committees appointed to carry out the duties 
imposed upon them by the Act. Apparently these com- 
mittees will contain a fair sprinkling of representative -local 
employers, social workers, elementary * teachers, /and the 
like. It is important thatg^ue representation . should be 
given, if possible, to those with nrsthand. knowledge of 
continuation and technical school work,' in order that the 
best possible advice be given respecting attendance and 
courses of work at evening continuation and- technical 
schools. 

In further support of the agitation to limit the evils of 
the blind alley ** occupation, a long letter appeared in 
the daily Press on Thursday, February i, signed, among 
others, by the Bishop of Hereford, Mr. C3rril Jackson, 
Mr. Ramsay Macdonald, M.P., Mr. J. L. Paton, and Dr. 
M. E. Sadlei^. In this letter attention is directed to such 
facts as that van boys work, on an average, from gfi-to 
100 hours per week, and that only about 36 per cent, of 
these boys secure positions later as carmen.' About 5 .y 7 
per cent, of recruits from London for the Army began life 
as van boys and errand boys. It is dear from the .long 
hours worked by van boys and the like that attendance at 
continuation schools is impossible. . , The signators of the 
letter recommended that boys engaged in such callings as 
those just mentioned should, between fourteen and eighteen 
years of age, be permitted to work only* for: thirty hours 
per week, and be compelled to attend continuation schools 
for another twenty hours. 

Incidentally, it may perhaps be suggested that ^sometimes 
educational institutions such as university colleges, 
medical schools, and technical schools,- are not entirely 
guiltless on these, questions of. “blind alley industries” 
and the lack of facilities for continued education given to 
the boys passing direct from the elementary, schools to the 
position of assistants in the laboratories or workshoj^ of 
the colleges or schools. J.. Wilson. 


THE PRESSURE, OF A BLOW.' 

'T'HE scientific analysis of a blow requires, first, the 
determination of the actual pressures or forces set up 
between the colliding bodies, and, sfoondly^ art’ investigation 
of the distribution of these pre.ssures and 'of ihe.ir physical 
effec^yi^’-The pressura produced by a blow does not differ 
■in klii^i from that produced by any other agency, .such as 


C ^ 1 >i*iitourse delivered jit tKe Royal Institution on Frid.'iy, 

;by Prqf.' Bertram Hopkinson, F.R.S. v- cw/Vv 
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an hydraulic press, but it differs in degree " because of its 
great intensity and of its extremely short duration, and 
these characteristics, as we shall see, have a marked 
influence on the effects which it produces. **•; 

The first part of the problem, that is, the calculation of 
the pressure in tons or pounds, is based on the familiar 
principles of mechanics which were first precisely stated in 
Newton’s laws of motion. Tho ^ause of the pressure is 
the rapid change of motion of the colliding bodies which 
occurs when they come into contact, and, according to 
Newton’s second law, the force is simply proportional to 
the rate at which this change is effected. The rate of 
change may be measured in terms of energy and distance 
or in terms of momentum and time. Thus a hammer 
head moving at a rate of 16 feet per second, and weigh- 
ing I lb., possess(^ 4 foot-lbs. f of energy, because its j 
velocity could have Seen acquired by falling freely through 
4 feet. If it strikes a nail and drives it one-eighth of an 
inch, thf' energy which was generated by the weight of 
I lb. acting through 4 feet is destroyed in 1/400 part of 
that distance, and the force necessary to effect this change 
of motion is 400 times as great — say, 400 lbs. The same 
eff»‘Ct would be produced by a 4-lb. hammer striking with 
the velocity which would be acquired by falling through 
I foot, namely, 8 feet per second. Regarding the same 
instance from the point of view of momentum, the i-lb. 
hammer would take half a second to fall 4 feet, and the 
quantity of motion or “ momentum,** reckoned as the 
product of the force acting into the time required to 
generate it, would be one-half of a ^pound-second unit. 
While driving the nail in, the hammer covers a distance 
of J inch with a velocity which starts at 16 feet per second 
and drops to zero. To cover the distance of J inch with 
the average velocity of 8 feet per second takes 1/800 of a 
second, which is 1/400 of the time second) which it 
takes the weight of the hammer head (a force of 1 lb.) 
to generate its motion. Thus the pressure required for the 
rapid stoppage is, as before, 400 lbs. 

We may take another inst^ce essentially similar to the 
hammer and nail, but differmg greatly as regards scale. 

A 44-inch armour-piercing shell weighs about 1400 lbs., 
and when moving at 1800 feet per second possesses about 
31,000 foot-tons of energy, or about 15,000,000 times as 
much as our hammer head. Such a shell would just pierce 
a plate of wrought iron 2^ feet thick, and the average 
force which must be exerted to pull it up in that distance, 
which is, of course, the pressure which it exerts on the 
plate, is 30,000 divided by 2^, or about 12,000 tons. This 
is equivalent to some 80 tons on the square inch. 

When a hammer strikes a nail, the force acting during 
the blow is practically constant, and the average value 
obtained as above by dividing the energy by the distance 
moved, or the momentum by the time taken, is equal to 
the actual force exerted throughout the impact. In many 
cases, however, this force is not constant, and it is then 
necessary to divide the course of the impact into .short 
intervals either of space or of time, calculate the change 
of energy or momentum in each, and add the result. A 
familiar instance is that of two billiard balls. We may 
suppose one ball to strike the other full with a velocity 
of 16 feet per second, which corre.sponds to a fairly hard 
stroke. It simplifies the consideration of the problem if 
•instead of one ball moving and the other at rest we sup- 
pose them to be travelling in opposite directions with equal 
velocities of 8 feet per second. At the instant when the 
ha IN first touch there is no pressure between them, but as 
they continue to approach each flattens the other at the 
point of contact. The balls no longer touch at a point, 
bu^ over a circular area which rapidly increases in 
diametf r. Corresponding to any given amount of flatten- 
ing or distance of approach, there is, of course, a definite 
pressure, which might be measured by actually squeezing 
the balN together under known forces and measuring the 
corresponding amount of approach. Or the relation 
between pressure and distance could be calculated, as was 
done by Hertz. The area of the curve connecting pressure 
and di>tance up to any point gives the number of foot- 
pounds of energy destroyed. When this is just equal to 
the original energy of the balls they will have been re- 
duced to rest, and in the case supposed the distance of 
approach is then 14/1006 "of an inch, .and the total pressure 
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betwe,cn> them 1300 lbs. This pressure is distributed over 
the cirde of contact, which is one-sixth of an inch in 
diameter, and . the average intenBi^y of the pressure is 27 
tons per square inch. The . 4 |stnbution, however, is not 
uniform, the pressure at the ^centre being times the 
average. The balls are then like compressed springs, their 
original energy of ., motion having been completely trans- 
formed into strain energy' in their substance. The reason 
of the high intensity of pressure developed is that this 
strain energy is concentrated into a very small volume of 
ivory near to the point of contact. The balls then begin 
to separate, and the whole process of compression is gone 
through in reverse order, the strain energy being trans- 
formed back into energy of motion by the pressure. 
Finally, the balls rebound unstrained, with nearly the 
velocity with w-hich they approached. 

If for the ivory balls we substituted hollow balls of steel 
having the same mass, the pressure produced by the blow' 
would be greater, because the steel i? much more rigid 
than ivory, and gives less under a given force. Thus the 
distance of approach is less, the circle of contact smaller, 
and the maximum intensity of pressure much greater. It 
reaches 280 tons per square inch averaged over the surface 
of contact. Such a pressure could only be su.stained with- 
out permanent effect by a very hard steel. Ordinary mild 
steel would begin to flow whe^i the pressure passed about 
TOO tons, a permanent flat would be left by the blow, and 
the halls would rebound with less velocity than that of 
approach. The theory the results of which I have givcMi 
does not, of course, apply to such a case,^s it d(?pends 
on the assumption of perfect elasticity. 

It is rather remarkable that m<aterials can sustain with- 
out injury such large pressures as are produced by these 
blows. Mild steel balls are not crushed perceptibly until 
the pressure reaches 100 tons per square inch, yet a short 
column of the same steel would be crushed by a pressure 
of 30 tons per square inch. One reason is the extremely 
short duration of the pressure — it has no time to prodiicf? 

I much effect. The other is the fact that in the blow it 
' accompanied by large lateral pressures exerted by the 
metal surrounding the area of contact. Pressure equal in 
all directions, such as is exerted by the water at the bottom 
of a deep ocean, produces generally no permanent effect 
on solids or liquids. To produce breakage or permanent 
deformation there must be difference of pressure in diffenMit 
directions, ^nd the most important, if not the only, factor 
determining whether, such breakage or deformation shall 
occur is the amount of the difference. If, for example, 
our column of mild steel, which in the absence of lateral 
support begins to crush at ‘^30 tons, were surrounded by a 
jacket exerting a radial pressure of 30 tons, it is probable 
that the end pressure might be increased to 60 tons without 
any movement occurring. In the impact of balls the 
metal surrounding the point of contact, by' resisting the 
lateral expansion of the compressed part, sets up radial 
pressure of this kind. It can be shown, in fact, that the 
lateral pressure at the centre of the circle of contact, 
corresponding to a maximum normal pressure of 100 tons 
per square inch, is 75 tons per square inch, leaving 25 tons 
effective for producing deformation or breakage. 

These calculations of pressure are based on theory, and 
it may be asked what direct expeririiental evidence we have 
that the theory is correct. It is not, rjf course, possible 
actually to measure the pressures over tl^ minute circle 
of contact between the balls, nor is it possible accurately 
to measure the amount of the flattening. We can, how- 
ever, pursue the calculation a little further, and determine 
the time during which the balls are in contact ft:ii)m the 
moment when they first touch to the moment at which 
they separate on the rebound. In the case of billiard balls 
movinguvith a relative velocity of 16 feet per second, this 
time is' "1/4000 of a second. A precisely similar calcula- 
tion can be made for balls of steel or other metal, and it is 
not difficult to measure in the laboratory the time during 
which such, balls remain in contact. The method is of 
considerable use in connection with impact, problems, and 
it consists in making the two balls, by^ their contact, close 
a galvanometer circuit in which there is also a battery and 
resistance. A ‘ certain quantity of electricity, which is 
simply proportional to the time of contact, then passes 
through the galvanometer and produces a proportionate 
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-deflection in it. It has been found that the time Of contact 
measured in this way for steel balls is exactly that pre- 
dicted by thebjy, and it may be inferred that the theory 
is correct in all its details, and that the pressure calcu- 
lated by its aid correspdflids with the facts. This method 
was first used by Pouillet in 1845, and has recently been 
brought to great perfection by Mr. J. Eii Sears, who 
showed, among other things, that the relation between 
pressure and deformation of steel is almost exactly the 
same when the pressure is applied for an excessively short 
time, as in the case of impact, as it is when applied 
steadily, as in a testing machine. The assumption that 
this is the case lies, of course, at the root of the calcula- 
tions, and its verification was therefore a matter of con- 
siderable importance. 

When one billiard ball strikes another the effect of the 
blow is practically instantaneously transmitted to every 
portion of the colliding b^lls, or, to spe<ak more precisely, 
the time taken to transmit the pressure is short compared 
with the total time of contact. Except for the minute 
relative displacement near the point of contact, the balls 
move as a whole, every part having the same velocity at 
each instance of time and coming to rest at the same 
moment. In many cases of impact, however, and in those 
possessing the most interest from a practical point of view, 
this is by no means thg case. We may consider, for 
instance, the impact of an elongated lead rifle bullet against 
a hard steel plate. Under the enormous press^es 
developed lead flows almost like water, and in the absSce 
of lateral support it is as little capable of transmitting 
those pressures. Thus, when the nose of the bullet strikes, 
the metal thus brought into contact with the plate immedi- 
ately flows out laterally, its forward motion being 
destroyed ; but the hind parts of the bullet know nothing 
of what has happened to the nose, because the pressure 
cannot bo transmitted to them, and they continue to travel 
on with the original velocity until they in their turn come 
up to the plate and have their momentum destroyed. The 
process of stopping the bullet is complete when its tail 
reaches the plate, and the time required is simply that 
taken by the buMct to travel its own length. Thus a Lee- 
Metford bullet is inches in length, or, say, onc-tenth of 
a foot, and if moving at 1800 feet per second, which 
is about the velocity given with a rifle, it would be 
stopped, in x/i8,ooo of a second. The bullet weighs 
approximately 0-03 lb., and possesses with this velocity 
about 1-7 lb. second units of momentum. The force re- 
quired to destroy this in 1/18,000 of a second is 18,000 
multiplied by 1-7 lb., or, say, 15 tons. This acts over the 
sectional area of the bullet, which is one-fourteenth of a 
square inch, giving a pressure of about 210 tons per square 
inch. This is the average pressure throughout the impact, 
but the pressure is probably nearly constant. It is tb be 
noted that (Ihc pressure per square inch depends only upon 
the velocity (varying as its square), and not upon the 
length or diameter of the bullet. Increase in diameter 
only alters the area over which the pressure is applied, and 
increase in length the time during which it is applied. 

If for the bullet of lead we substitute one of hardened 
steel which will not flow, the problem at once becomes 
much more complicated. In order to reduce it to its 
simplest terms, and to bring the theory into such a form 
that it can be Rested in the laboratory, we may suppose 
that, instead of the bullet, wc have a cylindrical steel rod, 
say ^ inch ii/ diameter by 10 inches long, with flat ends, 
and that it strikes quite fair against an absolutely un- 
yielding surface. The latter condition could not be fulfilled 
in practice, because there is no substance more rigid than 
steel. So far as the effects on the rod are concerned, how- 
ever, it can be fulfilled by making two rods, moving with 
equal velocities in opposite directions, collide end on ; and 
this' device has been used in the laboratory for imitating 
the effect of impact against an unyielding surface. We 
have to consider how long it takes to stop the rod- under 
such conditions. When the end first strikes it is [iulled 
up dead, just as in the case of the lead bullet* only it does 
not now flow* out sideways. The pressure, however, set up 
at the end of the rod cannot be instantaneously transmitted 
through it, and consequently the h^nd parts do not at once 
feel this pressure, but continue to move on as .before. The 
transmission of the pressure takes place with the velocity j 
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of soul^*^, which for steel is about 17,000 ifeet per second, 
and ii takes, accordingly, 1/20,000 part of. a second before 
the pressure has been transmitted throughout the 10 inches 
length of the rod. A wl(ve of pressure is initiated at 

the first contact and travels along the rod. At any instant 
the part of the rod which has already been traversed 
by the wave will be at rest and in compression, while 
the remainder whiclij^lias. not yet been reached by the 
wave, and accordin^y as yet knows nothing of the 
impact, will still be moving forward with the old 
velocity. Each section continues to move on until the 
wave reaches it, when it is stopped with a jerk, the 
sections thus pulling up successively until the whole rod is 
at rest, which happens when the wave has travelled to thc;^ 
free end. From the momentum of the rod, and the time 
taken to stop it, the jressure can be calculated by the use 
of the principles already illustrated. Thus a rod 10 inches 
long is stopped, as we have seen, in 1/20,000 second, and 
if it be moving with the moderate velocity of 20 feet per 
Second, the pressure required to pull it up in this time is 
15 tons per square inch. This pressure is qpnstant 
throughout the impact, and it is obvious that here again 
the intensity of pressure is dependent only upon the 
velocity, and not on the weight of the rod ; for if with 
the same velocity the length is in#eascd, the correspond- 
ing increase of momentum to be destroyed is cancelled by 
the greater time required for the transmission of the 
pressure wave, and if the area is increased the total 
pressure is merely increased in proportion, the pressure 
per unit area remaining the same. For a hard elastic body 
the pressure is proportional to the velocity, a principle 
which is probably generally applicable in the initial stage 
of all impacts. 

At the instant of greatest compression, when the rod is 
reduced to rest, it is like a compressed spring, and there 
being no pressure acting at its free end to keep it com- 
pressed, it proceeds to expand again. Starting at the free 
end, a wave of expansion travels down the rod, the several 
portions being successively jerked into motion with 
approximately the original velocity. The whole process of 
restoring motion to the rod is completed when this" wave 
reaches the impinging end, when the rod rebounds as a 
whole with the original velocity. The whole time of con- 
tact is, then, that taken by a wave of sound to travel twice 
the length of the rod. Here, again, by electrical me.asurc- 
ment of the time of contact, it is possible to check the 
theory. It is found that the actual time is longer than 
that predicted. This is due to the fact that one cannot in 
practice make the rods hit absolutely true all over the 
ends ; they strike at one point first, and the metal near 
that point has to be flattened out before the ends come 
into contact all over and initiate the simple plane pressure 
wave of the theory. The complete analysis of the dis- 
crepancies between theory and experiment so caused was 
long a puzzle to physicists interested in these matters. It 
was finally effected by Mr. J. E. Sears, who determined 
mathematically the corrections necessary on this account, 
and submitted his theory to experimental test with entirely 
satisfactory results. 

Another simple instance of the propagation of waves 
along rods illustrates a point of importance > in regard to 
the general effect of blows. Instead of maintaining the 
pressure during the whole passage of the wave up and 
down, as in the end-on impact, a pressure is suddenly 
applied to one end, maintained for a short time, and then 
removed. A corresponding pressure wave travels along 
the rod. Each portion of the rod is only stressed or in 
motion during the passage of the wave, over it, and after 
the passage of the wave it is left with a certain forward 
displacement, but without' any velocity or stress. Further- 
more, the whole momentum of the blow is concentrated in 
the short length of the rod covered by the wave. On its 
arrival at the other end the wave is reflected, but the 
reflected wave is a wave of tension. As it comes back 
the head of the tension wave is at first wholly or partially 
neutralised by the tail of the pressure wave, but after a 
time it clears this, and the rod is then put into tension 
of amount equal to the original pressure. If there be a 
crack or weak place in the rod at a sufficient distance 
from the free end, the pressure wave will pass over it 
practically unchanged ; but on the arrival of the reflected 
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tension wave the rod' will part, because the cracjl^ cannot 
sustain the tension, and the forward part will move on, 
havipg trapped within it th^ whole momentum of tike' 
blowl The re^t of the rod i^ll remain at rest and un- 
strained. 

(The propagation of. waves in' rods was illustrated by 
means of a model, consisting of; horizontal wooden bars 
fixed at equal intervals to a vert£ea^ wire.) 

The fact that a blow involving only pressure may, by 
the effects of wave action and reflection, giv6 rise to 
tensions equal to or greater than the pressure applied, 
often produces curious effects which may be illustrated in 
many ways. 1 shall choose by way of illustration some 
observations which 1 have l^en making recently, and 
which I think ""are new. I have here a small cylinder of 
gun-^tton. By the use of a smaP quantity of fulminate 
in tm hole provided for the purpose it is possible to 
detonate the gun-cotton, which means that in an excessively 
short time it is converted into gas at a very high tempera- 
ture. The time required is probably only three or fdlir 
millionths of a second, and is so excessively short that the 
gas does not during the process expand appreciably into 
the surrounding atmosphere. 

Thus the gas generated, which, when completely ex- 
panded, will fill a S|ij|ce several thousand times as great, 
is for a minute fraction of time confined within the volume 
of this small fragment of gun-cotton. This confinement 
implies great pressure — how much is at present a matter 
of doubt. I understand that Sir Andrew Noble estimates 
it at 120 tons per square inch. The only thing which 
restrains the expansion of the gas is the inertia of the 
surrounding air, and the pressure accordingly drops with 
very great rapidity. It is probable that the pressure is 
practically gone after 1/25,000 of a second. The same 
pressure is, of course, exerted by the gas upon any surface 
with which gun-cotton is in contact, and it will be seen 
that the force so produced has the characteristics of a 
blow, namely, great intensity and short duration. If such 
a cylinder of gun-cotton weighing one or two ounces be 
placed in contact with a mild steel plate, the effect, if the 
plate be half an inch thick or less, will be simply to 
punch out a hole of approximately the same diameter as 
the gun-cotton, just as though it had been struck by a 
projectile of that diameter. But if the plate be three- 
quarters of an inch thick, the curious result which I 
exhibit here is obtained. Instead of a complete hole being 
made, a depression is formed on the gun-cotton side of 
the plate, while on the other a scab of metal of corre- 
sponding diameter is torn off and projected away with a 
velocity sufficient to enable it to penetrate a thick wooden 
plank, or to kill anyone who stands in its path. The 
velocity, in fact, corresponds to a large fraction of the 
whole momentum of the blow. The scab behaves much in 
the same way as the piece which we saw would be shot 
off the end of a rod struck at the other end if the rod 
were divided or weakened, so as to be unable to sustain 
the reflected tension wave. The separation of the metal 
implies, of course, a very large tension, which can only 
result from some kind of reflection of the original applied 
pressure; but the high velocity shows that this tension 
must have been preceded by pressure over the same 
surface, acting for a time sufficient to give its momentum 
to the scab. 

Wishing to ascertain how and where the separation 
originates, 1 caused a two-ounce cylinder of gun-cotton to 
detonated in contact with a somewhat thicker plate.' 
Tn this case no separation of metal was visible, the only 
apparent effects befog a dint on one side and a correspond- 
ing bulge on the -other. On sawing the plate in half, how- 
♦-ver, 1 was gratified to find an internal crack, obviously 
the beginning of that separation which in the thinner plate 
was completed. ' 

The pressdm exerted by the gun-cotton in the experi- 
ments which I have just descril^d is practically confined 
to the circular area of contact between it and the metal, 
is shown “by the accurate agreement of the print on the 
plate with that circle. The effects of that pressure must, 
however, be largely conditioned by the fact that die metal 
upon which it acts is attached to the surrounding portions 
of the plate, and is bv, them held back. In order to get 
an idea cf 'the effect o^ this factor, I have tried the experi- 
ment of removing this outside metal, leaving thp steel 
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cylinder ' oppoi^ed to the gun-cotton. If such a short 
cylinder of steel be placed in contact with a gun-cotton 
j6ylinder of equal diameter, the fesult of df^ionation was at 
first si^t merely to flatlien it tmt slightly, and to produce 
a depression* on one side with^sKnething of a bulge on the 
other. No -.external crack was ^sible.' But on sawing the 
piece in ha|||i^ remarkable' sy^em of cracks was disclosed ; 
the cracks ^read in all directions, as though tension had 
been acting in every direction; in fact, it appeared as 
though the steel cylinder had begun to burst. The tension 
necessary to produce these cracks, which, as you will see, 
must have radial as well as axial components, must 
originate in some kind of wave action which follows the 
blow. The problem is very complicated, and I have not 
yet succeeded in finding a full explanation of the pheno- 
menon ; but there cannot be much doubt that the longi- 
tudinal tensions are due to a wave generally similar to 
that which we have been discussing in connection witly the 
rod. To account for the radial tensions which the cracks 
show also to have been present, it is to be observed that 
the shortening of the cylinder in the direction of its axis, 
which is the immediate effect of the blow, must be accom- 
panied by a corresponding increase in diameter. This 
increase takes place very rapidly, and implies that at first 
the metal is moving out in a radial direction with a high 
velocity. The stoppage of this radial motion requires 
radial tension, and this probably is greater at points near 
. axis, for much the same reason that when a^ stone is 
dipped into a pond the circular waves which it causes 
have their greatest amplitude at points near the centre of 
disturbance. In the case of the steel cylinder the radial 
tension wave travels inwards from the surface, and its 
amplitude increases as it goes in. 

I have recently been attempting to measure the duration 
of the pressures produced by the detonation of gun-cotton. 
The method depends on the reflection of a tension-wave 

at the free end of the rod. A wave of compression 

travels along the rod, the length of the wave corre- 
sponding to the time during which the pressure has 

acted; that is, it is equal to the velocity of sound 

multiplied by that time. We may assume that the time 
was 1/20,000 of a second, which would give a wave 
just 10 inches long. This wave travels to the end of the 
rod, is there reflected as a wave of tension, and comes 
back. If the rod be cut across, the surfaces of .the' junc- 
tion being accurately faced and in firm contact, the pressure 
wave will pass the joint without change, but on the arrival 
of the head of the tension wave at the joint the parts will 
separate and the end piece will fly off. If the tail of the 
pressure wave has then cl^red the Joint, the separated end- 
piece will have trapped within it the whole momentum of 
the blow, and the part left behind will remain at rest and 
unitrained. In the case supposed things wjU happen in 
this way if the end-piece is more than 5 in<iies long. If 
it be less than 5 inches long, say 4 inches, there will, on 
the arrival of the reflected wave at the joint, be still 
2 inches of pressure wave in the other part of the rod, and 
the corresponding quantity of momentum. In this case, 
therefore, only a portion of the whole momentum is trapped 
in the piece, the balance being left in the other part of the 
rod, which moves forward with the &)rresponding velocity. 
In order to discover how long the pre.ssure lasts, it is only 
necessary to try a series of experiments uwith the joint at 
different distances from the free end. It will be found 
that if that distance exceeds a certain aifiount, the rod 
which was originally struck remains at rest," the whol< 
momentum being transferred to the free end-piece. If tin 
distance be less, only a fraction of the momentuni is s< 
transferred, and the balance remains in the struck rod 
whi^h accordingly moves forward. By trying a series o 
exp^iments with end-pieces of different lengths, the rate a 
which the pressure disappears can be determined. Iff thi; 
way ’ I have shown that the preteure developed by th< 
■detonation of 0*1 ounce of gun-cotton is practically all gon< 
in 1/30,000 of a second. 

!' have on the table some specimens to show the effect! 
of detonating larger quantities of gun-cotton. Here is f 
steel plate which has been broken by firing a charge o 
about 1 lb. in contact with it. It is interesting to not< 
the character the fracture produced. This plate is a goo< 
quality of mild steel, such as is used for making boilers 
It would be possible by a steadily applied pressure to bene 
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it double without fracture, yet as the eifect of the. blow 
•delivered by the gun-colton it is btoken with very little 
bending, almost as though it were cast iron or very hard 
* steel. Time wiu not permit of my going further ihto the 
interesting question — of course a very important one in 
■connection with our subject— of the effect on the character 
of the fracture produced of very big stresses lasting for a 
very short time. This case of the fracture (if mild steel 
by gun-cotton shows, however, that one result may be that 
the property of ductility largely disappears under the action 
of a sufficiently violent blow. The mild steel, in fact, 
behaves very much like sealing-wax or pitch. The stick 
of sealing-wax which I hold in my hand has been bent by 
the continued action of a small force acting for several 
days, and the same force, had it continued to act, would 
ultimately have bent it double without breaking it. Yet 
under "the application of a force many times as great it 
snaps like a piece of glass. 

'nie pressures produced by the detonation of gun-cotton 
are of the same order of intensity as those developed in 
ordinary blows. We saw that in the impact of billiard 
balls the average pressure over the area of contact may 
reach a value of 27 tons per square inch, and with steel 
balls moving at quite small velocities, such as 2 or 3 feet 
per second, it is easy to get pressures of 100 tons per 
stjuare inch or more. Those pressures, however, are very 
local, the area over which they act being a few hundredths 
of an inch in diameter only. By means of gun-cotton 
similar pressures may be applied over any desired ardb, 
but the intensity is no greater. About 120 tons per square 
inch is probably the limit of simple static gaseous pressures 
produced by known practical explosives. Probably greater 
pressures are produced with fulminate, but that cannot be 
T-isod except on a very small scale. For the production of 
destructive effects on hard steel greater pressures than this 
ar(^ required, and in order to develop them on any con- 
siderable scale we must again have recourse to the dynamic 
action of collision. 

We have already seen that a lead bullet moving at 
1800 feet per second probably generates a pressure of 200 
tons per square inch or more. We went on to coifsider the 
impact of rods of hard metal, and it appeared that two 
rods of steel colliding end on with a relative velocity of 
40 feet per second would develop a pressure of about 
15 tons ger square inch over the whole section of either. 
The theory on which that conclusion is based has been 
subjected to experimental test — indirect, it is true, but 
sufficiently searching — and is certainly correct for veloci- 
ties and pressures of that order. According to the theory, 
the pressure is simply proportional to the relative velocity 
of the two rods, so that if they collided at 2000 feet per 
second, that is, fifty times as fast, the pressure would be 
750 tons per square iqph, assuming that the theory con- 
tinues to hold under these very different conditions. 

One of the fundamental assumptions on which the theory 
V is based, however, would certainly break down long before 
such a velocity was reached. That assumption is th.at the 
pressure leaves no permanent effect on the material. I 
do not know what is the strongest steel for this purpose 
which has been produced, but I think it may safely be 
asserted that no known substance would stand an end 
compression, such as results from the blow of the colliding 
rods, of more than 300 tons per square inch. If it were 
ductile it would flow so rapidly ^under this pressure that 
there \vould bo appreciable deformation even in the very 
short time during which the pressure lasts. If it were 
very h.nrd it would be instantly shattered. In both cases 
the circumstances of pressure transmission would be com- 
pletely > altered. It is, however, fairly certain that in 
t- neither would ^he pressure exceed that calculated on the 
hypothesis of perfect elasticity, , and that in both it wquld 
be greater than that calculated (as for the lead rifle bullet) 
on the hypothesis of no elasticity. . ' 

I am afraid, therefore, that at present our theories can 
throw but little light on the interesting . question of the 
pressure developed when a falfd steel armour-piercing shell 
strikes a hard •steel plate with a velocity of 2000 feet per 
second. But a consideration of the visible effects .of such 
suggestive in many ways, and by the • hindness 
of Sir R. Hadfield I am able to describe and show some 
of them to you to-night. 
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You sec before you specimens of modern armour-piercing 
shot. The shell is made of a special steel of great strength 
and considerable ductility, and after manufacture the point 
is hardened by thermal treatment, the base and most of the 
body of the shell remaining more less ductile. In 
recent years it has become the practice to fit a cap of soft 
steel over the hardened point. 1 will speak of the func- 
tions of this cap later, and. for the present we will consider 
the shell without it. 2 ’ 

1 first show the effect of firing an uncapped shell at a 
plate of wrought iron or mild steel. In this case the metal 
of the plate is so soft that pressures that are quite without, 
effect on the hardened point of the shell are able to maljll^ 
it flow very rapidly. The « shell simply ploughs its way 
through, pushing out the wrought iron before it, and 
emerges quite unscathed. It will be noticed that on ^he 
striking side there is a'^rim or lip of wrought iron||yhich 
has been squeezed out in a direction opposite to the^ove- 
ment of the shell. A similar lip is formed if a hole is 
blown in a lead plate by means of a gun-cotton primer, 
and there seems to be a good deal of analogy between the 
two cases. ^ 

Completely to stop a 14-inch shell, such as that which 
you see before you, would require a thickness of at least 
2i feet of wrought iron, and almost as great a thickness 
of mild steel. I believe that some Ihips twenty-five years 
ago were fitted with armour of this sort of thickness, but, 
of course, the weight is almost prohibitive. Modern 
improvements in a^our, whereby the same effective 
resistance is obtaineerwith less than half the thickness, are 
based on the use of special steel having sufficient ductility 
to enable it to be worked and fixed in place on the ship, 
while possessing greater strength than wrought iron or 
ordinary structural steel. Even such a special steel, how- 
ever, is handicapped as against the shell by the hard point 
of the latter, which is able to force the softer material 
aside, though itself undamaged. This disability, however, 
has been overcome by hardening the face of the plate, ^ so 
that it now possesses a composite structure, the back being 
tough and ductile, but the face as hard as it is possible 
to make it. When such a plate is struck by^ the shell it 
is a case of Greek meeting Greek, and this is the result 
(photograph). Both the shell and the hardened face of the 
plate are shattered by the pressure, sufficient of which is 
transmitted through the substance of the plate to crack it 
right through, though, of course, none of the shell has 
penetrated it. 

It would seem that when it acquired the hard face the 
armour plate more than overtook the shell in the race. 
Though the shell might by sheer energy pierce a somewhat 
thinner plate, I am told’ that it was. apt to be smashed 
to pieces in the process. The balance has of recent years 
been more than restored by the addition to the shell of the 
soft steel cap. I have already shown you the effect of 
firing an uncapped shell ; I will now direct your attention 
to that of firing the same shell with cap at the same plate. 
The shell goes through minus its cap, but otherwise so 
completely uninjured that I qim told it might in many 
cases be used again. It punches a clean hole in the plate. 
The fate of the cap is intere^lfing. The shell punches a 
hole in it, as of course it must do before it reaches the 
plate, and the cap forms a ring, which is held up by the 
plate, and through which the shell passes. The fragments 
of the cap .are found on the front side of the plate, and in 
some instances they have been collected and put together, 
forming a ring. I have one such ring here. Its largest 
diameter is that of the shell, its smallest about an inch 
less, and it looks as though the ring had got intact as far 
as the shoulder of the projectile, but had then burst into 
several pieces. 

The usual explanation of this remarkable effect of a soft 
steel cap is that it supports the point of the projectile. As 
I pointed out in connection with billiard balls, the destruc- 
tive effect of pressure depends on the difference of pressures 
in different directions, and not on their absolute amounts, 
and it is obvious that by the exercise of a sufficient 
lateral pressure the point might be Completely protected. 
The difficulty is to see how the comparatively weak 
material of which the cap is made can exert the very 
large pressures which are necessary for effective support. 

It seems hardly possible that such pressures could bo 
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generated by the mere act of stretching or expanding 
the cap over the end of the shell. If this be so, the 
inertia of the metal in the cap must play an important 
part. At the critical moment when the hard point of 
the shell meets file plate, there is a sudden distortion 
td the shell and plate near the point of contact. This 
distortion is the cause of breakage. One can see that the 
mass of mild steel surrounding th^ point of the shell, and 
pressed into firm contact with it,* might by its inertia 
oppose a powerful resistance to this sudden change of form, 
and so support the shell during the minute fraction of time 
which determines whether it or the plate shall go. 


Ul^lVERSJTV AND EDVCATIONAL 
4 INTELLIGEJ^CE. 

Hjrmingham.— At the last meeting of the City Council ' 
the recommendation of the Education Committee to allot 
to the University the proceeds of a penny rate was dis- 
cu.sst'd, 'fhe amount which would have been raised by 
Mich a rate is about 16,000/. at present, and would increase 
with the growth of the city. Some opposition to the 
recommendation was made by the supporters of the 
Rirminghani and Midland Institute, who wish<‘d 1000/. 
per annum to be granted to that institution. Further 
opposition came from some of the Socialist members of 
ilie Council on the ground that the money would be better 
Nprnt in increasing the facilities for '^secondary education 
ro the poorer classes. A letter was read from the Board 
of Education pointing out that the ear-marking of so largo 
a sum as that ' required by the Education Committee for 
additional scholarships would materially lessen the value of 
ih»* grant to the University for the purpose of diminishing | 
its present debt, and this would be taken into considera- 
tion in allotting the Treasury grant, which was to be 
cated to the various applicants in proportion to the 
amount of local support forthcoming. The result of the 
discussion was the assigning of a sum of 15,000/. per 
annum from April i until further notice. 

The annual reports of the University Council and Prin- 
cipal have been published, from which it appears that the 
total number of registered students during the past session 
was 1017, as against 958 for the previous session. The 
Principal again emphasised the need for a chair of Greek. 
Ilf .'ilso hoped that some further develophient in facilities 
for agricultural studies would be made , during the present 
session. 

Prof. John Joly, F.R.S., has been appointed Huxley 
lecturer for the current session. 

Oxford. — The following letter has been addressed to 
the Vice-Chancellor by Prof. Karl Pearson, F.R.S. : — 

“ Dear Mf. Vice-Chancellor, 

“ I feel very deeply indeed the honour which has been 
conferred on me by the award of the Weldon Prize. 1 
realise fully also the difhcuUies under which the Electors 
have been placed owing to the terms of the statutes. But 
as one who was partly instrpmental in founding the prize, 
and who also had many opportunities of knowing the 
views held with regard to such prizes by the man whose 
.work it commemorates, will you allow me to be at' once 
vt.'vy grateful for the award and yet to ask the University 
to pass me over in its selection? 

J feel strongly that, whatever the formal wording of 
the statutes may be, the intention of the donors and the 
spirit of the late Prof. Weldon, which influenced their 
foundation, was the encouragement of younger men, to 
whom timedy recognition may mean an all-important 
indication that their work is appreciated and their chosen 
path a fitting one. 

' Karl Pearson.” 

Dr. A. H. Fison has been appointed secretary of the 
(lilchrist Educational Trust, in succession to the late Dr. 

K. D Roberts. 

Mr. Alfred Schwartz has resigned the professorship of 
electrical engineering in J,hc Manchester University and the 
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School of Technology on hi.s appointment by the Presi- 
dent of the Boatd of Education to a staff inspectorship in 
engineering under the Board. The n\signai?on dates from 
March 31. 

The issue for January of The Technical Journal — the 
organ of the Association of Teachers in dechnical Institu- 
tions— -is full of material of interest to the members of the 
association and others engaged in technical education. 
Among the most noteworthy contributions may be men- 
tioned the statement of the evidence given by the Associa- 
tion of Teachers in Technical Institutions before the Roval 
Commission on University Education in London, and the 
presidential address of Mr. Barker North at the annual 
meeting of the association last November. A portrait is 
included of Mr. J. H. Reynolds, whose retirement from the 
principalship of the Manchester Municipal School of 
Technology will take place shortly. 

It is announced in Science that the directors of Bryn 
Mawr College have formally accepted the beqiK’St of 
125,000/. made by the will of the late Emma C. Woeris- 
hoffer, of New S’ork, who was killed in an automobile 
accident last summer. The whole sum has been consti- 
tuted as a permanent endowment fund. From the same 
source we learn that the sum of 10,000/. lias been given 
to Beloit College by Mrs. Ruf>«s H. Sage, of Chicago. 
The total endowment of this college-— in interest-bearing 
securities — is now increased to 250,000/., in addition to the 
value of the buildings. A third gift, reported in the same 
issue of our contemporary, is that of Mr. Robert W. 
Sayles, in charge of the geological section of the Harvard 
University Museum, who has given the sum of moo/, to 
the Seismological Society of .America, to aid in the publica- 
tion of the society’s Bulletin. 

The Child Study .Society of London announers that a 
conference of combined societies will be held in the Uni- 
versity of London on May 0 to ti next under I he presi- 
dency of Sir James Crichton Browne, F.R.S. 'I'he sub- 
ject for disciKSsion at the (‘onfi'renre will be ‘‘ The Health 
of the Child in relation to its Mental and Physical Develop- 
ment.” Papers will be contributed to introduce di-' 
cussions on the ” Influence of Defects of Hearing, and of 
Vision, in relation to the Mental and Physical Develop- 
ment of the Child,” by Dr. J. Kerr Love and- Mr. N. 
Bishop Harman; “The 'ruberculou.s Child,” by Dr. Jane 
Walker ; “ Mental FTygiene in relation to the Development 
of the Child,” by Dr. Theo Hyslop; and “ Instruction of 
the Young in .Sexual Hygiene,” by Dr. G. Eric Pritchard. 
A lecture (o the conference on “ Eugenics and Child- 
study ” will be delivered by Dr. C. W. Saleeby. 

The council of Bedford College has announced that the 
100,000/. required to erect the new buildings at Regent’s 
Park and to inaugurate an endowment fund has now been 
obtained. As has been recorded in these columns, 50,000/. 
had been raised by the beginning of November last for the 
building fund, 20,000/. of it being promised by the I.>ondon 
County Council, who also promised 10,000/. more if the 
college could raise a similar sum immediately. By the 
end of last year the college raised the amount named, and 
.secured the further grant. We learn from The Times 
that the council has now been informed by Lord Haldane, 
resident of the buildings and endowmciu fund, that he 
as received from a donor who desires at pN^sent to with- 
hold his name the promise of 30,000/. towards* the fund. 
Simultancously with this donation comes the promise from 
another anonymous donor of 10,000/. for the erectipn of 
a hall and common rooms, while the Worshipful Company 
of Goldsmiths has granted 5000/. towards am endowment 
fund. ^ 

The International Commission on Mathematical Educa^ 
tion will meet at Cambridge on August 22-28, on the 
occasion of the fifth International Congress of Mathe- 
maticians. It will be remembered that the commission 
owes its existence to a resolution of the Rome Congress of 
1908. The '.educational subjects proposed for discussion are 
the following : — (i) intuition and experiment in mathe- 
matical teaching at secondary schools, in particular', the 
use of drawing, ijtt'fiswronient, and calculation (numerical 
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and graphical) in the upper classes of schools that prepare 
for the universities ; (2) mathematics as needed in the study 
of physics. In •preparation for these discussions, informa- 
tion is being collected as to the conditions prevailing in 
different countries. The information collected will be pub- 
lished In U Enseignement Mathdmaiique (Paris : Gauthier- 
X'illars) ; and as regards the position of (1) in this country, 
a report in greater detail will be published by the Board of 
F.ducation. 'I'he meetings and other proceedings at Cam- 
bridge will be open to all who pay the lubscription of a 
guinea. 

Thk annual report of the council of the Institution of 
Mechanical Engineers includes as an appendix a draft 
scheme for associate membership examinations. Just as 
llic Institution of Civil Engineers and the Surveyors’ 
Institution have found it expedient to hold similar cx- 
aininations, the council of iho It^tilution of Mechanical 
Engineers is of opinion that the time has come for institu- 
ting an entrance examination for the younger applicants 
lor admission to its institution. The council suggests (1) 
that the examination should be taken, especially by 
graduates, at as early an age as possible, and in order to 
bring such a scheme gradually into operation it might be 
drsir.able that it should apnly in the first year only to 
candidates of twenty-eight Years of age and under, in the 
second year to r.andidatcs of twenty-nine years of age and 
under, and in the third and subsequent years to candid.ates 
of thirty years of age and under; (2) that no examina- 
tions need he held .abroad at present; (3) that, so far as 
possible, examinations of universities and colleges or other 
public examining bodies should be accepted .as exempting 
from the institution examination, it being understood that 
only such examinations as arc of at least a standard equal 
t'l the institution examination will be ;irceptcd. A list of 
C'xaminalions which might be accepted as exempting candi- 
dates is provided, and it may be noted this list includes the 
engineering degrees of British universities, the diplomas of 
the City and Guilds College, University College and King’s 
College, T.ondon, and Whitworth scholarships and exhibi- 
tions. 'fhe suggesi-ed subjeels of examin.ation are grouped 
ufuler general, scientific, and technical knowledge. 

Tiih standing committee, of which Sir Matthew Nathan 
is chairman, dealing with the employment of boy labour 
the Post Ollice, h.as issued its second report. In the 
first report, published last year, ,a number of recommenda- 
tions were made, which have been .acted upon. A scheme 
of oducaftion for the boys, designed to improve their 
qualifications and to fit them for further employment, h.as 
been approved by the Ppstmastor-Gcnoral. 'fhe number of 
boy messeng(Ts was reduced from 15,790 in March, 1911, 
to 14,506 in .September, 1911. ln.stcad of there being only 
1900 vacancies per year in the Post Office service for these 
boys to fill later, a revised estimate gives the number as 
2350. of which 12.S0 arc for postmen. The Navy and the 
Royal Engineers can also lake some of the boys for spechl 
service. 'I'he report deals also with the boys’ training for 
subsequent employments. A useful purpose is .served by 
the boys’ institutes, which are carried on mainly by the 
voluntary work of local officials, and receive grants 
.amounting to 2ooof. a year from the Treasury, The even- 
ing schools of local education authorities also have been 
made use of, half the boys’ fees being pai4 out of institute 
funds. The number of boys who attended classes during 
the session 1910-11 in London and seventy-eight provincial 
towns was 6479, or about 70 per cent, of the whole number 
employed^ in those towns. To remedy irregular attend- 
ance, wliich has been somewhat pronounced, the committee 
recommended compulsory attendance at the classes, and a 
minimum of four hours a week, from September to April, 
was fixed, this being made a condition of employment 
during the boys* first two years of service. Special classes 
for the boys are recdhimcnded, and an essential feature is 
that the boys’ attendances are to be arranged so that each 
class should always be composed of the same boys. The 
committee approached the Postmaster-General with these 
recommendations, and he approved of their Using carried 
out without delay. The committee has come to the con- 
clusion ’that the basis for permanent employment shall be 
a competitive examination in the subjects taught at . the 
compulsory classes. 
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SOCIETIES AND ACADEMIES. 

London. 

Royal Society, February 8. — Sir Archibald Geikie, 
K.C.J3., president, followed by Sir Alfred Kenipe, vice- 
president and treasurer, in the chair. — Sir Norman 
Lockyer : The spectrum of comet Brooks (1911c). 
In this paper an account is given of the lines shown 
in a series of ten pfccftographs of the spectrum of 
comet Brooks, taken between September 6 and October 31. 
Seven of the photographs were taken while the comet was 
an evening object, and three when it was a morning object. 
'I'he instrument used was a 2-in. quartz-calcite prismatic 
camera. In the best spectrum (September 30), in addition 
to the well-established cacbon or carbon-compound bands 
at AA 3883, 4737, 5165, 5635, other radiations were seen 
.at AA 310, 310, 337, 4d^, 421, and 436. Line A 4^ is 
probably the cyanogen band, the head of which is A 4216. 
So far as is known, tho ultra-violet bands AA 310, 316, 337 
have not been recorded in the spectrum of any previous 
comet. Attempts have been made to ascertain the chemical 
origin of these lines by reference to published record* of 
laboratory spectra, and to recent photographs of the spec- 
trum of CO taken with the quartz-calcite prism, but with 
no success. Although no definite changes in the relative 
intensity of the cometary lines were noted amongst the 
earlier photographs, a compari.son of the best of these 
(September 30) with that of October 31, when the comet 
was a morning object, showed the following changes ; — 

(1) On September 30 line A 4216 was weakest of the three 
subsidiary lines AA 405, 421b, 43(). On October 31 it was 
strongest. (2) Lines AA 38S3, 4737 were of about equal 
intensity on September 30. On October 31 A 3883 was 
distinctly the stronger. (3) 'Fhe ultr.a-vioIet lines AA 310, 
3*f>» 337i shown in the spectrum of September 30, were 
not .seen on October 31. A photographic comparison is 
given of the Kensington .spectrum of comet Brooks (Sep- 
teml>cr 30) with that of comet Daniel (191 id), reproduced 
by Campbell in I-ick Bulletin No. 135. Although the 
latter showed far more detail, being photographed with a 
slit spectrograph, it is fairly evident that the spectra of the 
two comets are;, very similar.— Hon. R. J. Strutt : 
.\ chemically active modification of nitrogen, produced by 

he clectrjc discharge. — III. (i) Active nitrogen emits its 
energy more* quickly, and reviTts sooner to • ordinary 
nitrogen, if it is cooled, 'i'his is apparently a unique 
instance of a chemical change accelerated by cooling. 

(2) If the glowing gas is compressed to small volume, it 

llashcs out with great brilliance, and exhausts itself in so 
doing. Thi.s proves that the glow-fransfonnation is poly- 
molecular, i.e. that more than one molecule must take 
part in it. (3) Active nitrogen m.ay revert to ordinary 
nitrogen in two distinct ways. One of those is a volume 
change, accompanied by glow ; the other a sur.tacc action 
of the wall.c of the vessel, without glow. This is 
analogous to the behaviour of o.xyhydrogen gas in its trans- 
formation to water, which may be a surface or volume 
effect, according to circumstances. — R. Whytlaw-Qray 
and Sir W. Ramsay : The atomic weight of radium. 
The material for. this research consisted of 330 mg. of a 
mixture of radium and barium bromides, containing 206 
mg. of radium bromide, supplied by the courtesy of the 
British Radium Corporation. The bromides were sub- 
mitted to methodical fractional crystallisation, and yielded 
specimens of which the change in weight on conversion 
from bromide to chloride with gaseous hydrogen chloride, 
and from chloride to bromide with gaseous hydrogen 
bromide, was determined with the micro-balance. The 
atomic weight increased progressively from 2207, through 
a series of approximations, to the fin.al^ atomic weight 
22636, the last five determinations giving the figures 
226-40, 226-25, 226-35, 226*35, 226-45. "The paper con- 

tains remarks on the differences in terms of multiples of 
the atomic weight of helium between the recorded deter- 
minations of the atomic weight of uranium and radium 
on the one hand, and of radium and lead on the other, 
and it is pointed out that a careful revision of the atomic 
weights of lead and of uranium, especially of the latter, 
is much to be desired. — Dr. J. A. Hmrkor and Dr. 
G. W. C. Kaye : The emission of electricity from carbon 
at high temperatures. This paper discusses several new 
phenomena, among whi||h are the generation of electric 
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currents of considerable magnitude by what appears to be 
lew method. Two insulated carbon electrodes arja ' 
rted into a carbon tube resistance furnace at higff 1 
temperatures, and are connected externally through a suit- 
able current-measurer. If one of the electrodes is suddenly 
displaced to a colder or hotter part of the furnace, a 
reversible transient current is produced in the circuit with- 
out the application of any e.\ternal potential. By such 
means, currents up to 2 amperes have been obtained. The 
production of an alternating current is thus rendered 
possible by the use of a suitable periodic device. A con- 
tinuous current can be generated by suitably modifying 
the apparatus so as to maintain a large permanent tempera- 1 
lure-difference betwo(*n the electrodes. A steady current of 
o-S ampere has been thus obtained for a few minutes, and j 
o-i ampere for more than an Hour by water-cooling one I 
electrode. These currents arc such as would be produced | 
by a discharge of negative particles from the hot electrode. 

At the lower tjcmperaturcs positive currents have also been 
detected, but of much smaller magnitude. -All the observa- 
tions were made at atmospheric pressure. The extent of 
the ionisation of the furnace atmosphere at high tempera- I 
tures was such that quite small E.M.F.*s, applied to two I 
exploring electrodes, g.ave rise to steady currents of rela- | 
lively enormous magnitude. For example, with S volts, ! 
currents up to to amperes have been obtained at a tempera- j 
lure of about 2500® C. Some of these observations have 
been repeated with furnaces of a non-electric character. — 
Prof. II. T. Barnes ; The so-called thermoid effect and 
the question of superheating of a platinum-silver resistance 
used in continuous-flow calorimetry. — Prof. E. G. Coker : 
.An optical determin.ation of the variation of stress in a 
thin rectangular plate subjected to shear. The distribu- 
tion of stress in a rectangular plate subjected to shear is 
examined by observing the optical effects in polarised light 
produced in a stressed plate of xylonite. Measurements of 
th^' shear stress at a point are obtained by using a speci- 
men of material similar to the plate, and set along the j 
direction of principal compression stress. A tension load 
is applied to this member of sufficient amount to produce 
a dark field at the point under examination. The intensity 
of tension stress so produced is twice the density of the 
shear stress in the plate. A survey of the central longi- 
tudinal section of a long rectangular plate shows that the 
shear stress rises very rapidly from a zero value at the 
ends, and reaches a maximum at a distance of rather 
less than the face width of the plate. As the distance 
from the ends increases, the stress decreases slightly in 
value until it reaches a minimum at the centre. -A similar 
distribution also occurs at sections parallel to the central 
Ifne. .As the length of the plate is diminished the maxi- 1 
mum and minimum stresses become more pronounced, and 
when the ratio of length to width is in the neighbourhood 
of two, the di.stribution changes in such a manner that 
there is a maximum at the centre. It is shown that the 
distribution is approximately parabolic when the length 
is equal to the width of the plate, and that when the 
length is greater than this the approximation is less close. 
The experiments show that a parabolic distribution of 
shear is only true within narrow limits, and that in a 
long rectangular section the distribution may be approxi- 
mateK' represented by a uniform shear over the central 
section with a rapid fall towards the ends. — Dr. P. V. 
Bovan : .Spectroscopic observations : lithium and cnesium. 
— Captain^ C. F. U. Meek : A metrical analysis of chromo- 
some complexes, showing correlation between evolutionary 
development and rhromatin thread-widths throughout the 
animal kingdom. Measurements of chromosome8„ in 
organisms representing the principal phyla and classes of 
the animal kingdom have shown that lengths appear to 
constitute members of a series in arithmetical progression, 
whereas three distinct diameters exist, viz. 0-21 ft in 
Protozoa, and 0-42 ft and 0-83 ft in low and higher meta- 
zo.nn phyla respectively. Consideration of these results 
ha- suggested the following working hypothesis : — ^Thc 
ehrom.atin granules of simplest Protozoa arc a visible ex- 
prr^sion of differentiation and aggregation of specialised 
p.articles concerned with transmission of hereditary 
rharacters, and as such probably do not represent the sole 
bearers of heredity in the cell. The granules become con- 
verted into rods by purely line^. growth accompanying 
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evolutionary development and greater somatic complexity, 
and, since" the rate of growth is not ^.the same in all 
chromosomes, rods of various lengths' are evolved. A 
stage in phylogehy is later reached when a maximum rod 
length has been attained, such limit being imposed by 
spindle mechanism or other physical conditions ; when this 
occurs, chromatin units conjugate in fours, and the normal 
thread-width is thus doubled. The newly formed chromo- 
somes then segment into spheres of the same diameter, 
and these areT>repared to enter a new course of linear 
growth accompanying further development. The same 
process is repeated when the length-limit has again been 
reached, and in this manner the greatest thread-width has 
evolved. The absence of correlation between chromosome 
dimensions and somatic characters is explicable on^ such 
an assumption, which postulates a series of cycles in the 
course of phylogeny. The hetcrotropic chromosome alone 
does not belong to thefeUgcneral series, and its great breadth'^ 
mav eventually be shown to be due to conjugation of 
normal rods ; it is probably undergoing some process of 
development or disintegration, and m.'iy or may not be 
the determining factor in sex. 

Linnean Society, February i.— Prof. E. B. Poulton, 
F.R.S., vice-president, in the chair. — Fauna of the 
Seychelles and other islands of the Indian Ocean. 
(1) A. Forel : Fourmis des '“Seychelles et dcs -Aldabras, 

I revues dc M. Hugh Scott. (2) F. VV. Edwards: lipulidae. 
i ii) Dr. (jiinthcr Enderlsin : Sciaridac. (4) Claude 
I Money : The Ichneumonidaj. (5) C. Tate Resan : New 
■ fishes. 

Mathematical Society, February 8.— T)r. H. F. Baker, 
F.R.S., president, in the chair. — A. C. Dixon : Exceptions 
to extensions of a theorem of Jacobi’s. — \V. Burnside : 
Some properties of groups whose orders arc powers df 
primes.— G. H. Hardy and J. E. Littlewood : Some 
results concerning diophantine approximations. 

Malacological Society, February 9. — K. liullen 
Newton Presidential address : “ On the Low(?r Tertiary 
Mollusca of the Fayum Province of Egypt.” The presi- 
dent referred to the discussion among writers on vertebrate 
palaeontology as to the age of the Palaeomastodon beds 
occurring near the base of the Jebel cl Qatrani deposits 
in the north of the Fayum depression of Egypt. Such beds 
were regarded by Mr. Beadnell and Dr. C. W* Andre\ys as 
liart()nian, whereas Prof. Depdret and others had assign(‘d 
them to the Sannoisian-Stampian division of the Oligoerne 
period. Instead of regarding them as yoU|||pgor, Mr. 
Newton was of opinion that they might even be older, and 
he was much in favour of recognising the beds as belong- 
ing to the Lutetian-Bartonian stage of the Eocene, since 
the associated genera Mocritherium, Podocnemis, and 
Stcrcogenys occurred alike in these beds as well as in the 
Qasr el Sagha deposits below, which are undoubtedly of 
Lutetian or Middle Eocene age. Certain estuarine 
Mcilusca, particularly Potamides scalaroides and P. iris- 
iriSus^ occurred high up in the Jebel el Qatrani section 
and some 150 metres above the Palseomastodon bed ; these 
gastropods have been determined by Dr. Blanckenhorn as 
indicative of the Barton ian horizon, and are therefore con- 
clusively against the view that the vertebrates belong to 
the younger period of the Oligocenfe. Mr. Newton sup- 
ported these m1|lluscan determinations, and, moreover, up- 
held Dr. Blarickonhorn’s opinion that ^fle species were 
characteristic of the ” Beauchamp Sands ” of the Paris 
Basin, and consequently belonged to the older part of the 
Dartonian horizon. 

Paris. 

Academy of Sciences, January 29. — M. T.ippmann in 
the chair. — The president read a letter from Prince Roland 
Bonaparte giving a donation of 35,000 francs to the hrench 
School of Medicine at Beyrout. — G..,BiBOurdaii : An un- 
published ^ work of Delambre, “ Grgi||deur et figure de la 
'Terre.” — A. Lacroix: Lavas from the active volcano of 
Reunion. Complete chemical analyses are given of 
thirteen lavas, and'^a discussion of Ikhe results. — Ch. 
Andrd : The total eclipse of the moon of November 16, 
1910. The positions of three uncatalogued^ stars, referred 
to in the author’s previous note on the eclipse, are given. 
— Hildebrand Hildebrandsson was elected a correspondant 
for the section of geography and navigation in the place 
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of the late M. Davidson. — Guillaume: Observations of 
the sun made at the Observatory of Lyons during the third 
quarter of Observations, were made on seventy-four 

days, the results being summarised in three tables. — Henri 
Bdnard : The formation of lunar craters according to 
the experiments of C. Dauzcrc. A reproduction is given of 
a photograph by C. Dauzcrc showing the appearance of 
a surface of beeswax after solidification, and the bearing 
of this upon the author’s theory of the causes of lunar 
relief is discussed. — G. Pick : Parallel lines and transla- 
tion, and differential geometry in non-Kuclidean space. 
The results published by the author in a recent paper in 
the Comptes rendus were obtained by M. Fubini in 1900. 
— J . E. LittlewoocI : Some consequences of the hypothesis 
that the function f(s) of Riemann has no zero in the demi- 
planc R(s)>^. — G. Cotty ; A class of quadratic forms with 
four variables connected' with the transformation of 
Abelian functions.—J. Tamarkine : The problem of the 
transversal vibrations of a heterogeneous elastic rod. — 
Louis Chaumont : The construction and verification of a 
quarter-wave plate of mica. — Emmanuel Leyrrand : Test- 
ing metallic lamp filaments for resistance to shock. A 
detailed description of the testing apparatus is given. — 
fieorges Meslln : The application of wireless telegraphy 
to the measurement of coefficients of self-induction. The 
method is distinguished frej^n those in ordinary use in that 
it reduces to a length measurement a quantity (self-induc- 
tion) which has the dimensions of a length. — ^Albert 
Colson : The theory of .solutions compared with experi- 
ment. 'fhe case of nitrogen peroxide. The author regards 
the identification of the dissolved particle with the gaseous 
molecule as not proven, and considers the thermal changes 
actually occurring during the process of solution disprove 
the van’t llolT theory. Experimental determinations by 
a new method of the partial pressures on NO^ and 
are given.- M. Barre : Some double carbonates of 
calcium. A description of the carbonates 

(:aCO,.Na,CO,.2HaO and paCO,.K,CO,, 

and a study of the conditions under which they are formed. 
- -E. Laffer : 'fhe constitution of chrysophanic acid. This 
acid is shown to be dioxy-i : 8-methyl-3-anthraquinone. — 
A. Mounoyrat 'l‘he toxicity of the compounds of arsenic 
employed in therapeutics. For equal weights of the 
arsenic compound, the danger is greater the shorter the 
time betwe(?n successive injections. The experiments were 
carried out on rabbits, and it was found that the animals 
showed ^varying degrees of tolerance to the drug. — A. 
Gullliermond : The leucopiasts of Phajus grandifolius 
and their identification with mitochondria. — Francois 
KBvossi : The^ influence of electricity (direct current) . pn 
the developmeirt of plants. The experiments were chieny 
carried out with wheat, and show that the current is 
harmful to the germination of the seed and to the develop- 
ment of the plant. — Marin Molliard : Is humus a direct 
source of carbon for the higher green plants? If humus 
can be assimilate directly by green plants, it must "be in 
very small proportions. — Louis Ammann : A comparison 
of the results obtained' by maceration and dilTusion in beet- 
root distilleries in agricultural centres. Both methods 
extract the sugar equally well ; the maceration process re- 
quires less skilled supervision than the diffusion process, 
but the latter has the advantages of rapidity and C# re- 
quiring less liquid. — A. Marie and L&n MacAullffe : 
The morpholtpgy of French ‘assassins, suicides, and 
murderers. — Marcel Baudouin : The wear of the teeth of 
the first and second dentition of men of the Neolithic 
period ^ is due to earth-eatingi — L. A. Peloiie : The rela- 
tions between the phenomena of osmosis and the electric 
discharge. The osmotic pressure , is increased by thd^silent 
discharge. — A. Maurnan : The ifcurfacc of the intestine in 
mammals. — A. Comte ; Variation in the moths of Bombyx 
mori. — M. Trabut L A disease of the date palm, khamedj, 
or rotting of Hhe fruit bunch. ;..The disease is due to a 
parasite, identified as Phoeuicodiccus marlatii, 

Melbourne. 

Royal Society of Victoria, December 14, 1911.— 
Prof. E. W, Skeats in the chair.— Olive B. Davloo i The 
anatomy of the slug Cystopelta petierdiy var. purpurea. 
The structure was examined by dissections and by serial 
sections. — Janet W. Raff : Protozoa parasitic in. the large 
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intestine of Australian frogs, part ii. Opalina ieniuSt 
O. dorsalis^ O. acuta. Entamoeba morula are described as 
new. — R. J. A. Barry and A. W. D. Robertson: 
Dioptrographic tracings in three norm® of ninety 
Australian aboriginal crania. — W. Lowe ; The tropics and 
pigment. Pigment prevents the entrance of actinic rays, 
transforms them to heat, which indirectly stimulates the 
sweat glands and is dis^[fated. — N. Macdonald : Machine- 
drawn versus hand-drawn milk. With proper precautions 
as to cleanliness, the machine docs no harm either to the 
milk or the cow. — ^A. J. Ewart : Bitter pit and the sensi- 
tivity of apples to poison. Ripe pulp cells of apples are 
extremely sensitive to poison. One part in ten thousand 
million of mercuric chloride is toxic. Poison can enter the 
sound fruit only by the breathing pores, and on doing so 
will produce bitter pit. oCopper and lead are less poisonous 
thai\ mercury. 'I'he poisonous action of copper sulphate 
and other similar metallic salts may be decreased by add- 
ing substances which decrease the percentage of free ions. 
Fungicides will kill t^e apple long before they kill the 
fungus. — ^J. A. Gllruth and L. B. Bull : Ei^^eritis 
ass^iated with infection of the intestinal wall by cyst- 
forming protozoa (Neosporidia) occurring in certain native 
animals (wallal^, kangaroo, and* wombat). Wallaby, 
Sarcocystis macropodi, situated in submucosa ; kaitgaroo, 
lleocystis macropodi, situated in mucosa, apparently an 
epithelial infection, and Lymphocystis macropodi, appar- 
ently a mononudear infection ; wombat, lleocystis 
wombati, epithelial infection. — K. A. Mickle : Flotation of 
minerals, part ii. Oil attachments. Sulphides adsorb oil 
more readily than does gangue in acid solutions. Finely 
divided sulphides in .acidulated water attach the oil to 
form only plastic magma. After this additional oil attach- 
ments are unstable ; with less oil, less coherent magma is 
formed, practically non-coherent with 0*1 per cent. oil. 
Gas attachments. Gas collected from finely divided dry 
sulphides in vacuo found to be CO^ with smaller amounts 
N and O. This is probably present as adsorbed film. Gas 
collected from flotation product in vacuo consists of CO, 
with varying amounts N and O. Gas disengaged from 
flotation scum on bubbles bursting is found to consist of 
CO^ and nitrogen, with smaller amounts of oxygen. 

BOOKS RECEIVED. 

Four Place 'I'ables of Logarithms and Trigonometric 
Functions. Compiled by E. V. Huntington. Unabridged 
edition. Pp. 33. (Cambridge, Mass. : Haward Co- 
operative Society ; London : E. and F. N. Spon, Ltd.) 
3^. net, 

Cambridge County Gcographirs : — Midlothian. By|^. 
McCallum. Pp. ■X + 20S + maps. Buckinghamshire. By 
Dr. A. M. Davies. Pp. xii -i- 222 + maps. Northampton- 
shire. By M. W. Brown. Pp. xii + 225 + maps. (Cam- 
bridge : University Press.) ijr. Od. each. 

Earth and her Children. By H. M. Livens. Pp. 248. 
(London : T. Fisher Unwin.) 55. net. 

The British Bird Book. Edited by F. B. Kirkman. 
Section Vll. Pp. 194 + plates. (Londqp and Fulinburgh : 
T. C. and IL C. Jack.) los. 6d. net. 

Irises. By W. R. Dykes. Pp. xiv4-iio + 8 coloured 
plates. (London and Edinburgh : T. C.. and E. C. Jack.) 
as. 6d. net. 

W. Prehistoric I’arablcs. By W. Bell. Pp. vii + 63. 
(Halifax ; Milner and Co.) is. ^net. ^ 

Electro-analysis. By Prof. E. F. Smith. !%th edition. 
Pp. xi 4-332. (London : Kegan Paul and C^, Ltd.) 
IQS. Od. net. 

Waves and Ripples in Water, Air^.and iCthcr. By Prof. 

J. A. Fleming, F.R.S. Second edition. Pp. xii 4* 299. 
(London : S.^C.K.) 2s. 6d. net. 

The Forest Trees of Britain. By the late Rev. C. A. 
Johns. Tenth edition. Revised by G. S. Boulger. Pp. 
xiv 4 - 43 i. (London: S.P.C.K.) 6s. net. 

University of London. Francis Galton Laboratory for 
National Eugenics. Eugenics Laboratory Memoirs. XV,^ 
Treasurm of Human Inheritance. Parts vii. and viii. 
Section XV. A : Dwarfism, by Dr. H. Rischbieth and A. 
Barrington. Pp. xi 4- 355-573 4- Plates li.-lviii. 4- O-Z 4- 
A.A.-W.W.^ (London : Dulau and Co., Ltd.) 15s. net. 

The 'Migration of Bjrds. By T. A. Coward. Pp. ix 4 - 
^ 137. Prehistoric Man. By Dr. W. L. II. Duckworth. 



54C 


NATURE 


[February 15, 1912 


Pp. viii+156. The Natural History of Clay. By A. B. 
Searle. Pp. viii+176. Thr Modern Locomotive. By 
C. E. Allen. Pp. ix+174. Kartluvorms and their Allies. 
By F. E. Beddard, F.R.S. Pp. vii+150. (Cambridge 
Manuals of Science and Literature.) ((Cambridge : Uni- 
versity Press.) IS. net each. 

Micropetrology for Beginners. By J. K. W. Rhodes. 
Pp. XV +121). (London: Longmi|iis and Co.) 25. 6d. net. 

National Insurance. By A. S. Comyns Carr, W. II. S. 
(larnett, and J. 11. Taylor, with a Preface by the Rt. 
lion. D. Lloyd George, M.P. Pp. xxx + 504. (London : 
Macmillan and Co., Ltd.) os. net. 

Siam : a Handbook of Practical, Commercial, and 
Political Information. By A. W. Graham. Pp. xvi + 637. 
(London : A. Moring, Ltd.) los. 6d. net. 

Lessons in Geometry. By Dr. C. McLeod. P.art i. 
Pp. xii + 212. (Aberdeen: University Press.) 25. 6d. net. 

La Pila Elettrica. By .A. Astolfoni. Pp. xvll-297. 
(Milan: U. Hoepli.) 3 lira. 

On the Mesozoic Rocks in some of the Coal Explorations 
in Kent (Memoirs of the Geological Survey, England and 
Wales). By G. W\ Larnpliigh, F.R.S. , and Dr. F. L. 
Kitchin. Pp. vi + 212. (London: H.M. Stationery Ofticc ; 
I-]. Stanford, and others.) 35. 6d. 

W'imblcdon Common, its Geology, ^Antiquities, and 
Natural History. By \V. Johnson. Pp. 304. (London : 
T. Fisher Unwin.) 5s. net. 

Theorie iind Praxis dcr Grossgasindustric. By * R. 
Mewes. i. Band, i. Halfte. Pp. «xx + 403. (Leipzig: 
H. .A. L. Degener ; London: Williams and Norgate.) i8a-. 
net. 

The Natural History of the Bible. By the late Dr. 
H. B. Tristram. Tenth edition. Pp. viii + C20. (London: 
S.P.C.K.) ss. 

Outlines of General Chemistry. By Prof. W^ Ostwald. 
Translated, with the author’s sanction, by Dr. W. W. 
Taylor. Third edition. Pp. vi + 506. (London: Mac- 
millan and Co., Ltd.) 17s. net. 


DIARY OF SOCIETIES. 

THURSDAY, Fkhkuauy 15. 

Koval Society, at 4.30.— An Alleged .Specific Instance of the Trans- 
niission of acquired Characters— Invcstiptation and Criticism : Dr. T. G. 
hrown. — Further K.\perimcntH on the Cioss*breedinn of two R.aces of 
the Moth Acidalia vir^nplaria : W. IJ. Alexander.— On the KtTccts of 
Castration and Ovariotomy upon .She* p : F. H. A. Marshall.— The 
('auses and Prevention of Miners’ Nystaj^inus: Dr. T. L. Llewellyn. — 

I he Stomatograph : W, L. Dalis. -Composition of the Blood (lases 
during the Respiration of Oxygen : G. A. RuckmasU r and J. A. Gardner. 
Royal Geoc.kai'Mical Society, at 5.30.— Desert of North Africa: Captain 
H. G. Lyons, F.R.S. 

Institution of Mining and Metai.i.ukgy, at 8.— On the Theory of RKast- 
^asting of Galena : C. O. Bannister.— Quick Combination .Methods in 
Snelter Assays : A. T. French. — .\ (>raphic Method of Illustrating ihc 
Results of Extraction Te^ts : H. K. Picard. 

Linnean Society, at 8.— An Investigation of the Seedling Structure in 
the Leguminosse : R. H. Compton. 

FRIDAY, Fkbiiijai«y i6. 

Royal Institution, at 9.— The Road: Past, Present and Future: Sir 
John H. A. .Macdonald, K.C.B.. F.R.S. 

Institution of Mechanical Engineers, at 8.— Annual General Meeting. 
Institution of Civil Engineers, at 8.— Woiks for the Prevention of 
Coast-erosion : W. T. Douglass. 

Geolocucal SociETY%^at 8.— Anniversary Meeting. 

MONDA Y, Februanv iq. 

Royal Society op Arts, at 8. — The Meat Indastry. The Pig and its 
Products : I.oudon M. Douglas. 

Victoria Institute, at 4.30. — The Real Personality or Transcendental 
Ego : S. T. Klein. ,|,' 

TUESDAY^ February 20. 

Royal Institution, at 3. — The Study of Genetics : Prof. W. Bateson, 
F.R.S. §■. 

Royal Statistical Society, at 5.— The Rate of Discount and the Price 
of Con^pls : T. T. Williams. — The Rate of Interest .since 1844: R. A, 
Macdonald. 

Zooi.oGiCAL .Society, at 8.^0. —Notes on Age-determination in Scales of 
.Salinonoids, with special Reference to Wye Salmon: Dr. A. T. Master- 
man.— Studies on Pearl Oysters. I. The Strut tiire of the Shell and 
P jsarls of the Ceylon Pearl Oyster iMnr^ariiiferavtdgmris, Schumacher), 
w ilh .an examination of the Ccstode Theory of Pearl Production : Dr. H. 
Lyster Janie.son.— Mimicry among.st the Blattida* ; with a Kevt.siori of the 
Genus Sauss : Robert Shelford.— Contributions to the Know* 

l-'dge of the Spider.s and other Arachnids of Switzerland : Rev. O. 
Fickard-Cambridge, F. R.S. 

Royal ANTHkijpoLOGiCAi. Institute, at 8. it;. — Further Cave F.xplora* 
in |^i.^ in Gibraltar in September, 1911: Dr. W. L. H. Duckworth. — On 
.Some 1 rehtstoric Monument.s in the Departments Card and^ouches du 
Rhone : A. L. Lewis. 

Institution of Civil E>nginkkrs, at 8.-.Some Features of the West 
African tjovernment Railways: F. Shelford. 

Il l UMi.NATiNG E.n'gineering .SOCIETY, at 8.— Discuttion lln Shoplighting : 
Papers by N. W. Prangnell and A. E. Broad berry. ^ 

NO. 2207, VOL. 


WEDNESDAY, February at. 

Royal Soc iety ok Arts, at 8.— The British Silk Industry and its 
Development since 1903 : F. Warner. 

Royal Microscopical Society, at 8.— P'ourth Li»i of New Species of 
Rotifera .since 1889: C. F. Rousselet.— On the Colouring of Lantern 
Slides, with Illustrations on the Screen : E. J. Spiiia. 

Royal Meteorological Society, at 7.30.— The Thunderstorms of May 
31, 1911: J. Fairgrieve.— The Thiindcrstorrrs of July ?q, 1911 : R. G. K. 
I^mpfert.— The Drosometer, or Me.asurer of Dew : Sidney Skinner. 

THURSDAY. February 22. 

Royal Society, at 4.30.— Bakerian Lecture : The Variation of the Specific 
Heat of Water inve.stigated bv the (Continuous Mixture Method : Prof. 
H. L. Caliendar. F.R..S . — Frohable Papers: Index to Reports of 
Physiral Observations — Electric, Magnetic, Meteorological, Sei.smoiogicat 
—made at Kew Observatory : Dr. C. Chree, F.R..S. • On the Velocities 
of Ions in Dried Gases R. T. Lattcy and H. T. Tiz.ard. — 'J’he Observa- 
tion by means of a String I* lectrometer of I* luctuations in the Ionisation 
produced by y Rays : Prof. T. H. L.^by and P. W. Burbidge. — The Wave 
Problem of Cauchv and Poisson for Litiu-d of Finite Depth and for 
Slightly Compressible l.iquid ; K H. Piddiick. 

Institution ok Electrical ENGiNKUits. at 8.— The Supply and Tr.vns- 
mission of Power in Self-contained Road Vehicles and Loconiotive.s : j. C. 
Macfarlane and 11 . Burge. 

FRIDAY, February 23. 

Royal Institution, at q. — The Gyrosiatic Compass and Pniciical Appli 
cations of Gyrostats : George K. B. Elphinstone. 

Physical .Society, at 5.— A Method of Accurate ( 'omparison of (|)uantitics 
of Radium : Prof. F.. Rutherford, F.R.S., and Mr. Chadwick. — The 
AKsorption of the y-r.-iys by G-ases; Mr. Chadwick. — On Wave-form 
Sifters for Alternating Currents : A. Campbell. 

Institution of ('ivii. Engineers, at 8. — Works for the Prevention of 
Coast-erosion : W. T. Douglass. 

SATURDAY, I^.-iiikuary 2.|. 

Royal Institution, at 3. — Molecular Physics : .Sir J. J. Thomson, F.R.S 


CONTENTS. PAGE 

The Philosophy of Science. By Dr. T. P. Nunn . 507 
Two Introductions to the Study of Evolution . . . 508 

Theoretical and Practical Physics 510 

Indian Fresh- water Invertebrates 511 

The Physics of Electric Lamps. By M. S. . . . 512 

Our Book Shelf 512 

Letters to the Editor:— 

Contour Diagrams of Human Crania. {Wif/i Din- 
panis.) — Prof. D’Arcy W. Thompson, C.B. . 513 

Microscope Standsl' — F. K. M. S 515 

The Inheritance of Afcntal Characters. — J. M. . . 515 
The Mnemic Theory of Heredity. —Dr.‘ Walter Kidd 
Distaste of Birds for Bmterflies. — H. C. Bryant . . 516 
Thomas Young and Gniiingen. — H. S. Rowell . . . 516 
Glazed Kro.st.— 'Hon. Kollo Russell ; Chas. 
Harding; Andrew Watt; Francis G. Belton; 

E. Wyndham Jeffreys 516 

Huir an Kyes Shining. — T. W. Backhouse .... 517 

Chalk and" Ice. — R. W. Pocock 517 

Candlemas Day. —Rev. O. Fisher 517 

Nature Studied in the Forests of Guiana. {/Hits- 

trated . ) * 5 1 S 

Atmospheric Circulation over the Tropical At- 
lantic. By E. Gold 519 

Precision of Levelling Operations, By E. H. H. . 520 

Dr. Henry Taylor Bovey, F. ^.S. By E. W. M. . . ^20 

Sir William Allchin. By H. D. R. . 521 

Notes 521 

Our Astronomical Column : — 


The Changes on Saturn’s Kings 

Ephemerisfor Borrelly’s Comet, ,1911^ 

Stellar Spectra in the Visual Region 

i^Stellar Parallaxes 

The Spectra of Comets * 

The Parallax and Proper Motion of Mira 

Contributions to the Ethnology and Archaeology 
of North America {, 1 /iusiraied). By Dr A. C. 

Haddon, F.R.S 

Bacterial Diseases of Plants. {Illusira/ed.) lly 

M. C. P 

The Progress in Our Kiy>wledge of the Transmis- 
sion of Sleeping Sickness and Other Trypano- 
some Diseases 111 Africa 

Indian Fossils . . . • ... 

Juvenile Employment a|ii .4 Continual ion Education. 

By J. Wilson . . Jjk .T'v . . . . 

The Pressuie of a Bibw. By Prof. Benfam Hop- 

kinson, F.R.S 

University and Educational Intelligence 

Societies and Academies 

Books Received 

Diary of Societies 


520 

526 

520 

526 

526 

526 


527 

528 


529 

53 * 

53 * 



540 



jVA ture 


THURSDAY, FEBRUARY 22. 1912. 

THE STORY OF THE SOIL, 

The Story of the Soil: from the Basis of Absolute 
Science and Real Life, By C. G. Hopkins. Pp. 
350. (London : T. Werner Laurie, n.d.) Price 6s, 
net. 

W HEN Dr. Cyril Hopkins sets out to write a 
book *we know' that vve arc in for somethinjj 
unconventional, but this time he has excelled himself 
in unconvcntionalily, and has essayed a task that 
no author has attempted for the last sixty years : to 
tell the story of the soil in the form of a chronicle 
that almost amounts to a novel. 

When, in 1852, Hoskyns wTote “Talpa, or the 
('hronicic of a Clay Farm” — to-day one of the 
treasures of the agricultural bibliophile — he secured 
the cooper.'ition of George Ouikshank. But Dr. 

and unaided boldly enter's into competition, as he tells 
us, with popular fiction. The result is remarkable; 
a clear account is given of the soil in relation to the 
crop, and the interest of the subject is broadened by 
skilfully weaving in the threads of a mild novel. 

It will be interesting to learn whether the farmer 
reads this book any more readily than he does the ., 
ordinary science book that is supposed to appeal to 
him. 

An agricultural student from Illinois, full of facts 
and figures, travels about the .States in search of 
a farm, lie wants to put into practice some of the 
ideas he has formed during his college course, and 
so, instead of seeking for improved land, he looks 
for a w’orked-out ^derelict farm. He first goes south- 
wards and strikes a Virginian farm where the produce j 
had fallen during one lifetime from five or six thousand 
bushels of wheat to five or six hundred, in a district 
where all the land is at least as impoverished, except- 
ing only a few dayry farms, on^ w'hieh fertility was 
maintained at the general expense of the locality by 
the consumption of hay or grain bought in from 
neighbouring farms. .\nd this in spite of the fact 
that most of the farms w'cre managed by their old 
owners, a superior type of people, w’hose chief char- 
acteristics were ‘‘culture, refinement, and poverty.” 

The system of management w’hich had brought 
about this deplorable state of affairs consisted in 
ploughing up t^he run-out pasture land and planting 
maize, w’heat, or oats, followed by a mixture of clover 
and timothy. The latter is cut for hay for two years, 
then left for pasture for six or eight years, by which 
time w^eeds have crow'ded dlit the useful plants ; finally 
a dressing of farmyard manure is applied, and the 
land is once more ploughed up for maize. Wheat and 
cattle arc the principal products sold. This system, 
we are informed, is in regular use, and leads alw^ays 
to a similar deterioration. Our agricultural student 
decided not to settle there, but gave some advice that 
turned out vfery useful; he tested the soil with litmus 
paper, and found that it w'as acid ; hydrochloric acid 
also showed the absence of carbonates; it was clear 
therefore that the soil would produce neither clover 
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nor lucerne until lime was added, although it could 
Stilly grow wheat, maize, and timothy. The question 
whether burnt lime or the less expensive limestone 
w'oiild be the better had been investigated at the 
Pennsylvania Experiment Station for many years in 
what is perhaps the most complete set of experiments 
in the w'orld on ^lliis particular problem, and 
the result shows that finely ground limestone 
I is superior in every w'ay. At most railway stations 
I in Illinois it can be obtained for 1.50 dollars a 
ton, this low rate being quoted because it is realised 
I that the general prosperity of railway companies and 
' everyone else in Illinpis is bound up with the main- 
tenance' of the fertility of the soil. In Virginia, how'- 
ever, no such plan is in operation, so that the cost of 
the imf)rovement would be considerably higher. But 
the addition of limestone is only the beginning; the 
amount of nitrogen in the soil has also to be in- 
creased, and this can only be done profitably by 
growing leguminous crops. Since clover only grows 
with difficulty, and lucerne not at all, recourse was 
had tq, inoculation, not with a bacterial culture, but 
with soil that had grown lucerne well. Finally, the 
addition of rock phosphate and an improved rotation 
raised the fertility of the soil considerably. 

A very different problem was presented by the 
swamp soils of Illinois, barren in spite of their high 
content of humus, nitrogen, and phosphorus com- 
pounds. The Illinois Experiment Station, knowing 
how to set about the problem, discovered that the 
supply of potassium constituted the limiting factor; 
as soon as potassic fertilisers were added the barren 
soils produced great crops at the cost of about three 
dollars per acre. A man who had been farming some 
of the same soil came to see the result, and brought 
with him his wife and children. 

“.As he stood looking first- on the corn on the 
treated and untreated land, and then at his wife and 
children, he broke down and cried like a child. Later 
he explained to the superintendent who was showing 
him the experiments that he had put the best of his 
life into that kind of land. ‘ The land looked rich,* 
he said, ‘ as rich as any land I ever saw. I bought 
it and drained it and built my house on a sandy 
knoll. The first crops were fairly good, and we hoped 
for better crops, but instead they grew worse and 
worse. Wo raised w'hat we could on a small patch 
of sandy land, and kept frying to find out what we 
could grow on this black bogus land. Sometimes I 
helped the neighbours and got a little money, but my 
wife and I and my older children have wasted twenty 
years on this land. Poverty, poverty, always! How 
was I to know’ that this sinf^le substance which you 
call potassium w’as all w^e needed to make this land 
productive and valuable ? * ” 

Thus experience by itself counts for very little; 
indeed, ‘‘experience is a mighty dear teacher, and if 
we finally learn the lesson it may be too everlasting 
late for us to apply it.” And so, when finally our 
student settles down in Heart-of-Egypt, Southern 
Illinois, he has his soil analysed, draws up a rotation 
and scheme of fertilisers on the most approved prin* 
ciples, sets them into operation, and— very nearly falls. 
The situation is saved by some advice given by an 
old farmer, who has learnt the secret of proper tillage. 
Moi.sture, in fact, had been lacking, and the fertiliser 
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scheme, good as it was, had no chance to show its 
merits until moisture-conserving tillage was adopted. 
Thus the young man’s science and the old man’s 
experience finally solved the problem, and that par- 
ticular tract of land was conquered. 

But we have only been able to give a very brief 
account of this delightful bogk. The American agri- 
cultural student and farmer are' admirably drawn, and 
the reader also learns Dr. Hopkins’s views on soil 
fertility, and whore he differs from the Bureau of 
Soils. Light reading the book certainly is, as the 
author intended, but it has depth and permanent value. 

E. J. Russell. 

TWO IMPORTANT WORKS ON 
CLIMATOLOGY. 

(1) Handbiich der Klimatologie. By Prof. J. Hann. 
iii. Band. Klimatographie. 2 Teil, Klinia der 
gemaszigten Zonen und der Polarzonen. Dritte 
Auflage. Pp. ix + 713. (Stuttgart; J. Engelhorn’s 
Nachf., iqii.) Price 23 marks. 

(2) Das KUma der Schweiz auf Grundlagetdcr 37- 
jdhrigen Beohachtungsperiode 1864-1900. Bcar- 
bcitet von Jul. Maurer, Rob. Bilhviller, jr., und 
Clem. Hess. Preisschrift herausgegoben durch die 
Stiftung von Schnyder von Wartensee mit Unter- 
stujjfung der schweizerischen meteorologischen Zen- 
tralanstalt. In zwei Banden. Erster Band, Text,' 
pp. viii + 302. Price 12 marks. Zweiter Band, 
Tabellen, pp. v+217. Price 8 marks. (Frauen- 
fcld : Huber and Co., 1909-19 lo^) 

VI / ITH the third volume of his “ Handbuch der 
Klimatologie” (1) Prof. Hann has completed 
the third edition of that famous work. This last 
volume deals with the special climatology of the tem- 
perate and polar r^ions. It would be difficult to 
find in other 700 pages of printed matter a similar 
collection of well-arranged facts. Not that the book 
is a mere collection of facts. The author has suc- 
ceeded in clothing the dry bones with flesh, and the 
discussions of the data and the bringing of them into 
relation, on one hand, with the general physics of 
the globe, and, on the other, with the various phases 
of human activity, make most interesting reading. 
The manner in which the works of other authors are 
drawn on in this connection is wholly admirable. 

The arrangement of the book is similar to that 
adopted in the second volume, which dealt with the 
tropics. Each section commences with a general de- 
scription of the main features of the region under 
review. Thus when considering the Mediterranean— 
the world of the ancients— twenty-five pages suffice to 
supply a framework into which we can fit the details 
of the later 140 pages of special description. They 
bring vividly before us the essential differences between 
the coastal and the inland regions, the distribution 
of rainfall ndth its typical winter maximum becoming 
gradually modified into a summer maximum at the 
foot of the Alps, the peculiar temperature conditions 
with the remarkable warmth of the autumn months, 
and the principal local winds. More detailed informa- 
tion for each country or other division follows. This . 
is accompanied by much tabular matter, the scope of i 
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which has been considerably extended in this edition 
as compared with its predecessor. Data are now 
given, as a rule, for all twelve months, and not merely 
for four characteristic months. For regions which 
possess no organised meteorological services the work 
of bringing together data from scattered sources, com- 
paring them and calculating average values, had to 
be gone through. Even for regions where an 
organised service exists Prof. Hann has not always 
been satisfied with mere selection and extraction. 
For instance, in the tables of mean itemperature he 
has endeavoured to correct the values so as to give 
the best approximation to the true daily mean wherever 
it was possible and necessary to do so. Great stress 
is laid throughopt on this element, and in some 
cases a laborious recalculation of means has been gone 
through in order to realise the object. 

When dealing with regions of which Ihc majority 
of his readers are likely to have no personal experi- 
ence, Prof. Hann has added to the discussion of the 
data pregnant descriptions of the effects of the climate 
on man, taken from the accounts of travellers or 
residents. These serve to bring out the salient points 
in a way that tables of extreme and moan values fail 
to do. Thus the contrast between the generally calm 
condition of eastern Siberia with its intense winter 
cold and the violent blizzards of the steppes of the 
western Siberian region makes little impression on our 
imagination until we consider the effects of these 
climates on man. In the cast the intense cold is 
borne without serious di.scomfort, but in the steppes 
the wind and drifting snow render the conditions 
almost unbearable, though the tempecature may be con- 
siderably higher. Again, the accounts of the effect on 
man of the snowstorms of the steppes remind us in 
many ways of the sandstorms of Ihe African desert. 
Against both, man and beast are [Kivvcrless. 

.Since the appearance of the second edition in 1897 
our knowledge of the main features of the climate 
of Europe and North America has altered little. Pro- 
gress has been m|iinly in the ^direction of a more 
thorough discussion of the data. Most of the old- 
established meteorological services have published 
.summaries of the whole or of a portion of their 
accumulated observations. Thus for Russia we have 
Rykatscheff’s “Climatological Atlas for the Russian 
Empire,” for Germany Hellmann’s work on the rain- 
fall of North Germany, for France Angot’s tempera- 
ture tables, and for Italy Eredia’s temperature and 
rainfall tables. For Austria the results for each 
province are being issued separately; those for four 
regions have already appeared, and havC been noticed 
from time to time in Nature. For the American 
continent we have Henf|i|r’s “Climatology of Vhe 
United States ” and Bigelow’s “ Report on the Tem- 
peratures and Vapour Tensions of the United States,” 
which have been issued by the Weather Bureau. In 
Australia also the establishment of a Commonwealth 
Weather Meteorological Bureau has already given us 
a new rainfall map of the continent. In other parts 
of the world the primary survey has* been pushed 
forward into what were in 1897 little-known regions. 
Especially in South Africa has there been a great 
improvement, consequent upon the establishment of 



FeBRUARV 22, iqi2l 


NATURE 


543 


thf‘ Transvaal meteorological service. In no part of 
the world have the last few years seen a greriler 
advance than iji^the Antarctic. In the second edition 
two pages sufficed to summarise our knowledge of its 
climate. In the present one twenty-two pages are 
assigned to it, in which we find, perhaps for the first 
time, a summary of all the data collected between 
the Ross expeditions of 1840 and Shackleton’s dash 
for the pole. 

Not the Ic'ast valuable part of the book is provided 
by the very complete references to the sources from 
which information is taken or to works in which 
further details may be found. Many of these are to 
such recent publications that they can only have been 
added as the proof-shee^fs were going through the 
press. In such a complete work it seems almost un- 
grateful to ask for more, but we should have liked 
to see more maps included in the book. Ten diagrams 
seem a small allowance for 700 pages of letterpress 
in a subject which d**pends so largely on geographical 
distribution as climatology' does. An atlas should 
always be at hand when the book is being consulted. 

(j) It is instructive to turn from a book like the 
“ llandbuch,*’ which deals in the comparatively small 
space of 700 pages with the climate of the temperate 
and polar regions, to a work like that recently issued 
under the joint authorship of Maurer, R. Billwiller, 
jun., and (^. Hess, on the climatt! of Switzerland. 
'I'wo quarto volumes, together running to more than 
500 pages, devoted to the climate of some 15,000 
square miles of the earth’s surface! VVe find our- 
selv(\s asking wh«at space would be required to deal 
equally fully with the whole area discussed by^Hann. 
riu* authors have, however, had in view a totally 
different object. They have set themselves the task 
of summarising the observations which are available 
for their country in the year-books of the Swiss 
Meteorological Institute. They have followed to some 
extent the plan adopted in the somewhat similar 
publications for the provinces of Austria to which 
reference has been made above. Tables comprise a 
large part of the work. One set gives the average 
vdlues for the meteorological elements usually 
observed at stations of the second order for ninety- 
five stations, based wherever possible on observations 
for the period 1864, the year of establishment of the 
('onfederate meteorological service, to iqcxD. In the 
case of mean temperature normal values for the period 
1864-'! 900 have been computed by extra-polatioh when- | 
ever the observatigns extended over a sufficiently long 
period to justify doing so. Another set of tables gives 
the monthly means for the principal elements for each 
year the period for those stations which have been 
in operation throughout. There is thus plenty of 
material for the study of meteorological problems from • 
the historical point of view. Average hourly values 
are also given for a few places for the most important 
elements. The whole forms a most valuable body 
of statistics. 

'Fhe first volume of 300 pages, is devoted to the 
discussion of tHe data. The plan adopted is a com- 
bination of that followed in France and Italy, where 
the distribution of one element over the whole country 
forms the subject of elabofate works, such as Anger’s 
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j temperature tables, or Eredia’s rainfall tables, and the 
I Austrian method of considering the climate qf each 
region as a whole. We have first a few chapters 
devoted to the consideration of the distribution of each 
element, and then a detailed discussion by regions. 
In the section on temperature, considerable space is 
devoted to the interdiiy'aal variability of temperature 
and to the frequency of changes of given magnitude. 
As at other places in Central Europe, the variability 
is smallest in Septemb(?r for most stations, but the 
mountain stations show a distinct minimum in April. 
The greatest variability occurs at moderate altitudes 
on the southern slopes pf the Alps. In the section on 
rainfall wc have a new map of the distribution of 
annual rainfall, based on observations .at 400 stations, 
reduced to the forty-year period 1864-1903. The 
highest value is 251*4 cm. on the Santis, at an altitude 
of 2500 m., the lowest 52*8 cm, at Griichen, in the 
Cpper Rhone valley, at an altitude of 1629 in. We 
should have expected rather more information re- 
garding the average depth of snow, but systematic 
observations thereon are of comparatively recent date. 
For a number of places it is possible to give the 
average earliest and latest dates on which snow 
remains lying. At stations at 1000 m. there are on 
the average 140 to 150 days in the year with snow 
lying, and during the winter months almost all days 
come into this category. Figures .are also given for 
a selection of stations of the percentage of the total 
precipitation which falls as snow. The increase with 
height is approximately linear, being at the rate of 
1 per cent, per 100 feet. Very interesting results arc 
given for the records of bright sunshine on the moun- 
tain stations, for which the percentage of the possible 
shows ;i distinct maximum in winter. The Santis 
records 49*3 per cent, of the possible during Novem- 
ber, and 47*5 per cent, for December, the correspond- 
ing figure for June being 31*2 per cent. For Ben 
Nevis the percentages for these months are : Novem- 
ber, it; December, 9; .and June, 22. In an appendix 
Dr. Hess discusses the statistics of thunder and hail- 
storms, which have been collected systematically dur- 
ing the past twenty years. 

We congratulate the authors and the Swiss Central 
Meteorological Institute on the completion of this most 
important contribution to the climatology of their 
country. 

THE LAST VOLUME OF LORD KEIA IN\^ 
PAPERS, 

Mathematical and Physical Papers. Vol vi.. 
Voltaic Theory, Radio-activity, Electrons, Naviga- 
tion and Tides, Miscellaneous. By the Right Hon. 
Sir William Thomson, Baron Kelvin, O.M., P.C., 
G.C.V.O. Arranged and revised, w’ith brief anno- 
tations, by Sir Joseph Larmor, Sec.R.S. Pf). viii 4 - 
378. (Cambridge: University Press, 1911.) Price 
105 . 

A FEW months ago we reviewed the fourth .-md 
fifth volumes of Lord Kelvin’s “Mathematical 
and Physical Papers,’’ and-n now wc have the sixth 
and concluding volume. Sir Joseph Larmor is to be 
congratulated on the conclusion of a task which. 
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however cotifrcnial to him, must have caused him 
a goojd deal of labour and anxiety. And the work 
has been done in the best possible way. The short 
notes appended here and there are very helpful, but 
the personality of the editor is never obtruded; in- 
deed, it might sometimes, with advantage perhaps, 
have been more in evidence, e The error, if it be one, 
is on the right side, and it may be that in connection 
with the selection of letters which we understand 
it is proposed to publish, we may have more of the 
editor’s views on the various scientific questions, still 
unsettled, which are raised in these volumes. 

The present volume contains papers on the elec- 
trification 6f air, on contact electricity, on radio- 
activity, on navigational and tidal instruments, terres- 
trial magnetism and the correction of the compass, 
and one or two of Lord Kelvin’s last popular ad- 
dresses. These papers are for the most part too recent 
for* discussion here; the , continued progress of re- 
search on ionisation and radio-activity is a commentary 
on many of them, and in any case we have no space 
for even a descriptive account of their content. 

A word may perhaps be said on the vexed question 
of contact electromotive force between metals. Surely 
the realiU’ of any contact difference of potentials must 
depend on whether or not any perceptible energy 
change — evolution or absorption — takes place at the 
surface, or rather the locality, of contact. When a* 
part of a circuit carrying a current is moved in a 
magnetic field work is done upon or by that part, and 
energy is there absorbed or evolved, while in all parts 
of the circuit there is energy converted into heat with 
a corresponding potential gradient. And when there 
is change of potential from metal to liquid or from 
liquid to metal, or from liquid to liquid, energy 
changes which correspond are concerned. The pro- 
cess is, if anything, still more evident in thermo- 
electric circuits, and leads to an absolute evaluation 
of electromotive force. Now there must at bottom 
be unity of qpuse of electromotive force, and the exist- 
ence of a finite contact electromotive force between 
metal and metal, which seems to have been insisted 
on to the last by Lord Kelvin, is, from the point of 
view of the energetics of the circuit, a great ifliculty 
to some at least of those who are earnestlj^ striving 
to obtain a clear and consistent view of voltaic 
phenomena. 

The papers on radio-activity are very interesting as 
heroic attempts to explain on dynamical grounds, 
without calling into play any process of atomic dis- 
integration, the extraordinary energy changes which 
radium and its products have disclosed. The com- 
parison (p. 209) of the permanent rise of temperature 
of a thermometer which has radium near its bulb., 
with the excess of temperature of a vessel containing 
bfack cloth over that of a similar vessel containing 
white cloth, when both vessels are immersed in baths 
of water exposed to the sun’s rays, seems only to 
make the difficulty of any « such explanation more 
evident, at least to the mind of the ordinary student. 
What corresponds to the sun’s radiation in the radium 
t^xperiment? According tp this hypothesis, the radium 
“somehow” picks up energy of ethereal waves in a 
very special and effective manner. Is it not 
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simpler ^ a^nd more reasonable to put down in the 
ordinary way the energy evolved to the changes 
effected in the stuff, especially as sij,ch changes are 
chemically manifest? It. would seeni so; and yet the 
suggestion must be received with respect and tested 
as far as possible, even though it appear to involve 
the reconsideration of many other cases of physical 
and chemical change. 

The navigational and tidal papers are less sensa- 
tional, but are of great interest in connection with 
terrestrial physics. The tide-predicting machine, set 
from the results of the analysis of tide curves, makes 
the past disclose the future in a very remarkable 
manner, and if nothing else had directly or indirectly 
come out of the work of the . British Association Com- 
mittee on Tides, would have justified the whole ex- 
penditure on that subject. But much more has come ; 
through Lord Kelvin’s and Sir George Darwin’s guid- 
ance and the work of the committee and its .skilled 
calculators the book of the tides of long per^d has 
been opened, and its secrets are being read. 

As a lesson on the theofy and practice of mechan- 
ical integration the tidal analyser ought to be better 
known than it is. We have not seen, except in con- 
nection with the tidal applic|ition, any addtjuate popu- 
lar ipccount of it; and yet the. machine, from the point 
of view of integration-theory, and even of differenti.'J 
equations, is of great interest and importance. The 
machine with two complete harmonic components in 
periods of the ratio 1:2 is, or was, used for variations 
of atmdfepheric pressure; but the large machine con- 
structed for the tidal application and described in the 
Volumg of papers before us stands inactive at South 
Kensington. 

The oration on James Watt and the inaugural 
address delivered as chancellor of the University of 
Glasgow are given as interesting memorials of Lord 
Kelvin’s lifelong association with Glasgow. They 
were reported in Nature at the time, but their repro- 
duction here gives a fitting personal note with which 
to close the long and brilliant record of scientific 
work which these volumes contain, a record which 
is one of the most glorious scientific facts of the i^st 
scientific age of the wtltld’s history. A. (S* 

SEWAGE PURIFICATION. 

Modem Methods pf Sewage Purification: a Guide for 
the Designing and Maintenance of Sewage Purifica- 
tion Works. By G. Bertram Kershaw. Pp. xiii + 
356. (London : Charles Griffin and Company, Ltd., 
1911.) Price 2 IS. net, ' 

I N view of the numerous text-books dealing with 
the purification of sewage which have' recently 
appeared it w^ould seem difficult to justify the publica- 
tion of a further work on the subject. During the 
long period in which the author has been associated 
with the Royal Commission on Sewage Disposal he 
hai^'had exceptional opportunities of personally inves- 
tigating the various methods which haVe been adopted 
for the solution of Itho difficult problem of the economic 
disposal of sewage, and consequently he is well quali- 
fied to undertake a treatise on the subject. 

The book^ to a very large extent, however, owes 
its justification to the systematic and exhaustive 
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manner in which the author quotes the A^fious find- 
ings of the Commissioners, with whose, work he is 
naturally thorji^if^^hly intimate. Considerable space is 
devoted in the opening^ chapters to a historical survey 
of the subject, tofjether with a fdsumi of the various 
laws enacted to deal with questions of public health, 
river pollution, &c. Later, such questions as drainage 
area, water supply, sewerage system, rainfall, 
variation in rate of flow of sewage, &c., all of which 
influence in some degree the ultimate scheme of puri- 
fication, are dealt with in a very complete manner. 

Under the head of preliminary processes the ahthor, 
of course, deals with the various methods of tank 
treatment. It is, however, unfortunate that in a work 
of this character passing Veference only is made to th( 
recent work in regard to the extension of the original 
idea of septic tank treatment. It would have been 
interesting, c.g. to have had the author’s views on 
the Kmscher t«ank of Imhoff, which at the present 
time is nj^parently creating a very favourable impression 
amongst Continental and^American cnginetTs. 

Where difticulty is experienced in disposal of the 
tank sludge, it is obviously important to reduce the 
quantity produced to a minimum. The above tank 
is designed with this object, by allowing the accumu- 
lated sludge a maximum period for fermentation out 
of contact with the sewage passing through, and it, 
is claimed that not only is there a considoralile amount 
of actual destruction of the organic matter, but that 
the resultant sludge is of high density w^ conse- 
quent further diminution of volume to be dealt iuith. 
On the other hand, where the sludge can be readily 
disposed of without nuisance, it is very doubtful 
whether the increased expenditure on tank construction 
would bo justified. 

In connection with the question of tank treatment, 
the author’s statemenjj that nitrogen and oxygen arc 
evolved in the septic tank requires correction. The 
conditions prevailing do not allow of the evolution of 
oxygen, and in the absence of nitrates in the sewage 
it is more than doubtful whether nitrogen is actually 
evolved. Nitrogen is usually, found in septic tank 
g&ses, but in all probability it is derived from solution 
in the sewagef. and not as the result of any fermenta- 
tive action. The chapter on sludge disposal is ,^11 
written and comprehensive; reference, however, could 
with advantage have been made to the possibility of 
the recovery of grease from sludge, or of use in 
specially constructed gas producers. 

The author’s iptimate acquaintance with the repre- 
sentative English sewage farms has enabled him to 
deal with the question of the purification of sewqge 
on la/id in an excellent manner. Unfortunately the 
number of places where such lleatment of sewage is 
possible in England is rapidly diminishing. When 
considering the question of ...treatment of sewage .pn 
contact beds and percolating filters, the aufUior f^^wls 
the lines laid down by the Royal Commission, a'ftd In 
the chapters dealing with this ■ part of the' subject 
elaborate quotations from tlie Various report^,. of the 
Commission are given.. It is to be observed that as 
regards the engineering side of the subject, the author 
doubtless has been to a large extent responsible for 
the conclusions arrived at by the Commissioners. 
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j The importance of the remarks on p. 229, in regard 
to the construction of feed carriers, cannot be too 
strongly emphasised. The existence of channels 
which can only be emptied by extensive pumping 
operations is certainly to be avoided, on account of the 
trouble arising from the secondary decomposition of 
! the sludge which pej^iodically accumulates. 

! The value of the work is increased. by the number# 
I of examples of works in operation, together with plans 
and results of treatment, although a more representa- 
tive works illustrating contact-bed treatment might 
have been selected.. The book can be recommended 
^ to sanitarians as ^ general survey of 

j the subject from the engineering point of view, and 
more particularly as being an adnodrable handbook 
to the voluminous reports of the||(.oyal Commission 
on Sewage Disposal. Edward Ardern. 

VERTEBRATES OF TWEED, 

A Fauna of the Tweed Area, By A. II. Evans. Pp. 
xxviii + 262. (Edinburgh: David Douglas, 1911*) 
Price 305. 

T his is the eleventh volume of Mr. J. A. lii|rvie- 
Brown’s well-known “Vertebrate Fauna of Scot- 
land,’’ and brings the • .series within sight of com- 
pletion, four areas (Forth and Clyde, Solway and 
Dee) remaining to be dealt with. Mr. A. H. Evans is 
to be congratulated on the success with which he has 
dealt with the fascinating area of “Tweed ’’ and sus- 
tained the high traditions of the series. In his labour 
of love he has been loyally helped by Mr. George Bolam, 
Mr. ^illiam Evans (who is treating of the Forth 
area), Mr. George Muirhead, Mr. Abel Chapman, and 
other well-knbwn observers, not forgetting the editor 
himself. The beautiful illustrations which adorn the 
text are mostly due to photographs by Mr. William 
Norrie, of Fraserburgh, whose work has enhanced 
the value of previous volumes. They bring the habi- 
tats depicted very vividly before the ejM^ most of all 
when pleasant memories are already ther'e. 

“Tweed” is a scientifically natural area, a vast 
amphitheatre, facing the German Ocean, surrounded 
on three sides by hills of considerable height, and 
watered by the river Tweed and its tributaries. It 
includes considerable variety of habitat — the hills, the 
.sea-cliffs, the rivers, the moors, the woods, and the 
fertile plains, and the fauna is correspondingly diverse. 

In his “Introduction” Mr. Evans directs attention to. 
some of the features of peculiar interest. Thus it is 
still the haunt of some of our scarcer mammals, such 
as the badger and the great grey seal ; and as regards 
birds, its peculiar interest is in connection with exten- 
sion of range northward. or southward. The nightin- 
gale was once identified within the limiits, the nuthatch 
has been known to nest, the wryneck and the green 
woodpecker have occasionally been seen — “ these birds 
being here approximaWy at the northernmost point 
of their range in the United Kingdom.” “Of equal 
interest are those birds which find in the Tweed area 
their extreme limits to the southward, or at least have 
not . been known to extend far beyond it in recent 
times.” Thus a golden eagle was shot in 1877, on one 
of the Cheviots, where in earlier days it u.sed to have 
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its i*vrie; the wigeon has quite lately been proved to 
breed in Koxburj^h shire and Selkirkshire, having 
certainly arrived of recent years; and the eider-duck’s 
breeding range has its southerly limit at the I"arne 
Islands, which are included near the southern 
boundary of “Tweed.” In short, there is a peculiar 
interest in the area treated df,in this volume, since 
•it occupies a distinctly intermediate faunal position 
between the north and the south of Groat Britain. 

'Fhe scope of the hook needs no description. After 
an introduction, including a reference to previous 
workers, and a bibliography, the author gives a short 
but picturesque account of the physical features of the 
area, treating of the following subdivisions in order : 
St. Abb’s Head-4|and the Northern Hills, the Western 
Hills, the Southorir Hills, the coast lands and islands, 
the .Berwickshire valleys and the How' of the Merse, 
the shires of Peebles and Selkirk, Teviotdale and 
Lower Tweedside, the Cheviot valleys and the English 
tributaries of ** Tweed.” Then follows the systematic 
part of the book — the account of the mammals and 
birds, reptiles, and amphibians. As the ichthyology 
of the district is so closely connected with that of 
“ Kc^fth,” the fishes have been left to the volume on 
that area. The body of the book is rich in interesting 
notes, and the author has evidently spared no pains to 
make his faunistic records complete and accurate. 
'I'his has demanded much personal verification, and 
a careful search among old records, many of which 
require that critical handling which only an experi- 
enced naturalist can give. 

To give a sample of attractions which the area 
affords, wc will quote a short paragraph in reference 
to north-western Northumberland 

” In few localities in the kingdom does the naturalist 
iind so nyuiy changing scenes within so short a 
distance of one another, or so easy of access. The 
highest hills rise to a considerable elevation, and 
though he can no longer visit an eagle’s evrie on 

birds upon 

n^"' summit, yet he has at least .a chance of observing 
the peregrine falcon and the raven ; the resident kites, 
buzzards, and h(*n-harriers have d(*parled, as from 
most parts of England, but ho may see the merlin on 
the moors, while sparrow’-haw’ks, kestrels, and carrion- 
crows are still more common; the brown and long- 
eared owls are abundant, and the short-eared owl 
I time of vole plagues; herons nest at 
( hilhngham and other places; tufted ducks, pochards, 
shovellers, and teal breed wdthin easy range ; w'heat- 
ears, ring-ousels, pied flycatchers, vvood-wTens, and 
grasshopper-warblers occur here and there, with other 
td our less common passerine birds ; black-headed gulls 
sh.ye the lakes with coots and dabchicks; and, finallv 
It is but a short and easy journey to the Fame Islands 
or the Fenham Flats.” 


OUR BOOK SHELF, 

In and Out of Parlityncnt : Reminiscences of a Varied 
J?-' Hon. Robert Farquharson, 

P.t . Ip. xi + 3^^8. (London: Williams and Nor- 
gate, iqiT.) Price 125. 6d. net. 

After twenty-five years of Parliamentary life there 
are sure to be many interesting reminiscences in anv 
man s experience, and when to those years arc added 
many others spent ifi study and travel, the whole, 
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summed up^ in easy, flowing language, forms a volume 
of delightful and pleasant reading, 'rhe most in- 
teresting part of the book to most people will be that 
devoted to ” In Parliament.” ^ 

r. Farquharson ’s description of his first entry into 
Parliament, and of the difficulties and embarrassments 
which surround anyone in a like position, will be 
recognised as very true to life by those who have gone 
through a like experience. Nothing probably strikes 
the new’ member, after a ftwv first days of Parliamen- 
tary experience, as his apparent uselessness, and his 
utter inability to do anything “on his ow’n.” Later 
on perhaps things improve. The chase of that elusive 
object, the Speaker’s eye, Is interesting, if often dis- 
appointing; committee work, and the demands of his 
constituents, w'ill help to occupy his lime, but his first 
impression of Parliamentary li-fe will not be flattering 
to his sense of self-importance. 

To those who from time to time have raised com- 
plaints as to the ventilation of the House, Dr. P"ar- 
quhnrson’s experience as a medical man, and as a 
member of tw’o committees under the chairmanship of 
Sir Henry Roscoe which investigated th(' questions of 
the drainage and ventilation, will be reassuring. The 
source from w’hich the air i^ pumped and the process 
by w’hich it is purified and rarefied are describi'd, and 
should carry conviction to the grumblers. 

Dr. h'lirquharson also assisted in the experiments 
devised by Sir Michael Foster to determine the number 
of micro-organisms in the air of the House during its 
sitting. He sat for two years on the committee whieli 
settled the constitution "and building of the Science 
and .\rt Dt‘partment, and sup])orted Sir Michael 
Foster’s opposition to the motion against vaeeination. 
He spol^ in fact, on most questions connected with 
public health and the Army Medical Department. 

Tlw perusal of Dr. Farquharson ’s book will well 
repay finyone wdio takes an interest in the inner life 
of our legislators and the part w’hich a man of science 
may play in the House of Commons. 

Who's Who in Science (International), if)r2. Edited 

by H. II. Stephenson. Pp. xvi-f 323. (Ltaiclon : 

J. A. C'hurchiil.) Price Cis. net. 

Thk man of science will find this new publication a 
v(*rv useful addition to the hooks of iT‘ference kept on 
his desk. The volume begins with lists of the heads 
and senior professors of the world’s univt‘rsities, and 
these are followed by short biographies of the more 
important workers in science in all countries. A 
clfissified index brings together conveniently under 
their various countries the names of the men of science 
prominently associated with each subject. The 
biographies i)rovide inform.ation as to the academic 
career and the important contributions to science of 
each person whose name is included. 

Prehistoric Parables, By Wilson Bell. Illustrated by 

Horace Taylor. Pp. viii + 63. (Halifax: Milner 
*€ind Co.) Price is, net. 

I'UE seven short stotjfcs relating to prehistoric^ man 
included in this little book Jire dramatic and interest- 
ing. Civilisation is only superficial in comparison 
with the history of man, and a scratch wdll often 
reve'al the*' elerhental human nature beneath. Mr. 
Bell’s parables may therefore represent humanity as 
faithfullv as any efforts to project ourselves into the 
mind of the past can do. He realises that to place 
man, as he has done, in the Carboniferous period 
for artistic effect has no geological sanction- -and we 
think he has gained nothing by such a departure 
from fact — but overlooking this point the stories are 
certainly of human interest. 
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LETTERS TO THE EDITOR. 

[The Editor docs not hold himself responsible for opinions 
expressed by his Arrespondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
mnuuscripts intended for this or any other part 0/ \aturk. 
No notice is taken of anonymous communications.] 

FitzRoy and Darwin, X83Z-36. 

Darwin’s “Naturalist’s Voyagn ’’ is tlif» principal 
rorord of a period of the greatest importance to him 
personally and to the world at large. 'I'hcre is also much 
interesting matter in the accounts of the voyage given in 
“The Life and J^etters ^ and in “.More Letters.” In 
his “.Autobiography”- Darwin gives his impressions of 
KitzRoy : thus, he wrote : — . . 

“ I’itzRoy’s character waWi a singular one, with very 
many noble features : he was- devoted to his duty, generous 
to a fault, bolt!, determined, and indomitably energetic, 
and an ardent fri(*nd to all under his sway.” After going 
on to say something of FitzRoy’s unfortunate tempt*!* and 
of one of the rare quarrels that occurred between them, 
he gors on : Ihit after a few hours FitzRoy .showed 

Ids usual magnanimity by sending an ofllcer to me with 
an apol»»gy and a request thf^ I would continue to live 
with him. llis character was in several respects cnie of 
tile most nolile which I have ever known.” 

'i'he inten'st of the following extracts is that they give 
tile oth* r side <»f the picture — that is, they supply us with 
h'itzRoy’s impressions of Darwin written in 1S31— fi. I 
am much indi*bled to the Hydrographer, Admiral Purey- 
Cusi, fur directing my attention to the existence of the 
references to my father in the correspondence of FitzRoy 
with the h>drographer of his day, and fof allowing me to 
see copies of them. 'rhcs<‘ the Lords of the Admiralty 
have been good enough to permit nu? to publish. fn 
FitzRoy’s “ X’ovages of the Adventure and iicflg/c,” ii., 
p. 30, Ik' slates that he was directed to transmit reports 
from time to time, so that if “ any disasl('r should happen 
<0 till the fruits of the expedition should not be 

altogether lost.” He was also directed to keep up a 
(detaihd correspondence with the hydrographer (('aptain 
neauloi't), who, as it happ« ns, wtis a personal frie nd. 

No. i. Septomber 5, 1*^3 1. 

“ I have seen a good deal of Mr. Darwin, to-day having 
had nearly two houi%’ conversation in the morning and 
having since dined with him. 

“ I like what ] see and hear of him, much, and I now 
reqiie*,! that \ou will apply for him to accompany me* ;is 
a Naturalist. 1 can and will make him comfortable on 
board, nu)re so perhaps than \ou or he would expect, and 
1 will contrive? to stow away his goo<ls and chattels of all 
kinds and give him a place for a workshop. 

Upon consideration, I feel (ontident th.at he will have 
a much wid<*r field for his exertions than 1 was inclineil 
to anticipate on Friday last; and should we even be dis- 
ippoinicd, by giving me the means of oischarging him [ 
from tin* Rooks, he might at any time return England ' 
or follow his own inclinations in South Ameri'ea^or else- 
where.’’ 

On September 5, 1S31, Darwin® had practically given 

up all hopes of the yoyage, having seeti an unfavourable 

letter from h'ilzRov to Wood, who was a sort of inter- 
mediary betweefi nim and Darwin. ft scarcely .seemed 
worth iiis while to come to town, “ but here I am . . .’ 

Captain ^FitzRoy is in town and 1 h.-yfe seen him. It is 

no use attempting to praise him as irmch as I feel inclined 
to do, for you would not believe me.” It appears from 
Darwin’s letter * of September o* 1831, that FitzRoy had 
confessed that the unfavourable letter to Wood was meai^t 
to throw cold water on Darwin’s candidature; “he seertis' 
to have taken a suddf*n horror of the chances of having ' 
somebody he should not like on board the vessel.” The 
more cheerful vi«*w as to a “ wider field for his [C. D.’sJ 

X In these footnotes the “ Natuialkt's Voyage " (edit, i860) will be 
referred to as N. V., “ The Life and Letters ” .is 1 .^ and L., More Letters” 
as M. L., HtzRoy’s “Voyages of the Adzienture and Beagle^* 1839, as 
V. A. and B. 

- L. and L., i., p. 60. L. and L., p. foi. * L. and L., i., p. 308. 
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exertions ” is presumably the ufiicinl refl(3Ction of hi.s 
favourable view of C. D. as a future shipmate. It is 
only fair to FitzRoy to remember that up to September 5 
In* was hampered by a frit‘nd who proposed to accompany 
him,* and that it was only on that day tliat FitzRoy 
hoard that the friend could liol come. 

No. 2. .Srptember 12 [Monday], 1831. Spithead. 

“ I like what I see of Mr. Darwin very much. Tie 
will do well, I think — you ^u^e aware, I believe, that he is 
now with me on his way to see the Beaf^le and get an 
id<‘a of the square inches will be .allowed.” 

In “Life and Letl(‘rs,” i.. p. 211, Darwin says “ I 
shall go on Sunday [September iil per packet to 

Pl\ mouth.” 

W'irh regard to the “ square inches,” Darwin wrote," 

.September iq, 1S31 : — “ Mv objection to the ve.ssel is its 

.smallness, which cramps 01^3 so for room for packing my 

own body and all my ensos, &c., &c ” 

\o. 3. September 15, 1831. 

“ He [Darwin], (Captain King and I no 7 v think that it 
would be better in many resperts, that he should not be 
on the Books, but that he should go out in a strietdy 
prreate capacity. I am, however, equatiy ready to receive 
niiii in either manner, and I have recommended his asking 
which plan meets your approbation. 

“ P.S. — He has .set‘n his future dwelling and is satisfied 
with it.” 

.At this date Darwin certainly believed himself to 
on the books, as he wrote * (September 0, 1831) : — 

“ (.‘aptain Henufort says 1 am on the Hooks for victuals ; 
and this arrangement was adhered to. 

FitzRoy* speaks of obtaining the services as naturalist 
of “ Mr. C'harles Darwin, a grandson of Dr. Darwin the 
poet, a young man of promising ability, extremely fond of 
geology, and indeed all branches of natural history.” .An 
order was “ given by the Admir.alty that he should be. 
borne on the ship’s books for provisions. The conditions 
ask(*d by Mr. Darwin wen* that he should be at liberty 
to leave the Hcag/e and retire from the F.xpedition when 
hf* thought proper, and that he should pay a fair shan* 
of till* expenses of my table.” 

No. 4, Nov<'mber tQi 1831. 

“ Messrs. Fiarle “ and Darwin .an* the very men, of all 
others, for their <*mployment, and I assure you that 
Darwin has not yet shown one trait which has made me 
feel other lhan glad when I reflect how much we shall 
be together.” When this was written Darwin was expect- 
ing to sail *“ on November 30, but a .series of gales pre- 
vented this, and it was not until the Beaf^le had twice been 
driven back to Plymouth that fin.ally, in a dead rib — 
“ Wf* warped from our shelter(*d and picturesque I'otM 
ill Barn-pool”" and made a rt*al start on December 
, Darwin had b(*eii living at I'lymouth from October 74. 
j and in a vi‘ry low slate of spirits, convinced that he had 
hf*art disease, but detmiiined not to consult a doctor, lest 
he should be d<*clared unfil for the voyage. It is to his 
credit that he was able to conceal his depressions from his 
leader. FitzRoy. 

No. 5. March 5, 1832. Bahia. 

Darwin is a Very sensible, hard-working man and a 
very pleasant messmate. 1 never saw a * shore-going 
fellow ’ come into lh(* ways of a ship so soon and so 
thoroughly as Darwin. I cannot give a stronger proof 
of his good sense and disposition than by saying ‘ Every- 
one respects and likes him.*” It is pleasant to find that 
what FitzRoy could say of Darwin aft<*r a few months* 
experience was substantially n*peatt‘d by his other 
shipmates after five years’ knowledge of his character. 
Thus, for instance. Admiral Mellersh, who was mate on 
board the Beag/e, wrote : — ** T think he was the only man 
I ever knew against whom I never heard a word said ; 
and as people when shut up in a ship for five years are 
apt to get cross with each other, that is saving a good 
deal.”*® 

9 L. and L., i., p. soi. ^ L. a«d L., i., p. 213. 

7 L. and L., i., p. 307. ® V. A. and B., vol. ii., p. 18. 

» Mr. AugiLstiis Earle wa« an artist privately engaged by FitzRoy. He 
was in bad heaUh- a^d resigned in the summer of 1833. (V. A. and. B., ii. , 

p. 30 .) * 

L. and L., i., p. 214. V. A.’and B., ii., p. 42. i|!^ 

12 L. and L., L, p. 64. L. and L.. i., p. aai. 
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No. 5, continued. 

FitzRoy goes on : — “ He was terribly sick until we 
passed Teneriffc, and I sometimes doubted his fortitude 
holding out against such a beginning of the campaign. 
However, he was no. sooner on his legs than anxious to 
set to work, and a child with a new toy could not have 
been more delighted than ho was with St. Jago. It was 
odd to hear him say, after wg left Porto Praya, * Well, I 
am glad we are quietly at jrcatagain, for I shall be able 
ta- arrange my collections and set to work more methodic- 
ally. * lie was sadly disappointed by not landing at 
Tcncriffe and not seeing Madeira, but there was no 
alternative.** 

Darwin had written to his sister ** : — “ I daresay you 
expect I shall turn back at Madeira ; if I have a morsel 
of stomach left I won't give up.’* With regard to this 
part of his vo3liage, he wrote in 1846 : — “ Farewell, dear 
FitzRoy, 1 often think of your many acts of kindness to 
me, and not seldomest on the time, no doubt quite for- 
gotten by you, when before making Madeira, you came 
and arranged my hammock with your own hands, and 
which, as I. afterwards heard, brought tears into my 
father*s eyes.*’"* 

It was at St. Jago, in the Cape dc Verd Islands, that 
his career as a discoverer in geology began. He wrote in 
his “ Autobiography ** *• : — “ That was* a memorable hour 
to me, and how distinctly I can call to mind the low -cliff 
of lava bene«ath which I rested, with the sun glaring hot, 
and a few strange desert plants growing near, and with 
living corals in the tidal pools at my feet.** 

No. 6. March 4, 1832. Bahia. 

(Official hitler to the . hydrographer, extract from.) 

“ Mr. Darwin has fduqd abundant occupation already, 
both at sea and on shore : he has obtained numbers of 
curious though small inhabitants of the ocean, by means 
of a Net made of Bunting, which might be called a float- 
ing or surface Trawl, as well as by searching the shores 
and the Land. In Geology he has met with far much 
more interesting employment in Porto Praya than he had 
at all anticipated. From the manner in which he pursues 
his occupation, his good sense, inquiring disposition, and 
regular habits, I am certain that you will have good reason 
to feel ^ much satisfaction in the reflection that such a 
person^ is on board the Beagle ^ and the certainty that he 
is taking the greatest pains to make the most of time 
and opportunity.’* 

The Beagle reached Bahia on February 29, 1832. 

Darwin writes*^; — The day has passed delightfully. 
Delight itself, however, is a weak term to express the 
dings of a naturalist who, for the fir.st time, has 

pdered by himself in a Brazilian forest.” At Bahia, 
P he began his speculations on the geology of Sbuth 
.America iloc. cif., p. 12). 

Porto Praya is in St. Jago, already referred to in No. 5. 
No. 7. April 28, 1832. Rio de Janeiro. 

” Darwin is a regular Trump.** On May i8, 1832, 

Darwin wrote “ : — The Captain does everything in his 

power to assist me, and we get on very well ’* ; and again, 
“I am very good friends with all the officers.** 

No. 8. August 15, 1832. Monte Video. 

” Mr. Darwin is a very superior young man, and the 
very best (as far as I can judge) that could have been 
selected for the task. He has a mixture of necessary 
qualities which makes him feel at home, and happy, and 
makes everyone his friend. 

^ ” By this Packet, the Emulous, he sends his first collec- 
tion to^ the care of Prof. Ilenslow, at Cambridge, there 
to await his return to England. I fancy that, though of 
small things, it is numerous and valuable, and will 
jojivince the Cantabrigians that their envoy is no 

The letter with which he sent the first of his collec- 
tion to H^slow is published in ” Mor§ Letters of Charles 
Darwin, **^vi., p. 10. Apparently it was not until July, 
i^ 34 » that he received Heiislow’s* encouraging remarks 
about his collections.** • 

L. and L., i., p. 207. 15 L, and L., i., p, ‘33a. 

»« L. and L., i., jx 66. 17 N. V,, p. xi.:. 

L. and ji., i., 237. M. L., i., p. x^. 
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No. 9. August 14^ 1834. Valparaiso. 

” My messmate Darwin is now roaming amongst the 
Andes — ^he left me a week ago, intending to wander until 
the end "bf September.** . ^ 

No. 10. November 3, 1834. 

” Mr. Darwin has been ill, as' well as myself, though 
from a d^ei^nt cause.** 

Darwi#*® started on a riding excursion ** on August 
14, 1834. On his way back ho fell ill (September 20), and 
reached Valparaiso ” with great difficulty ’* on Sep- 
tember 27. He was kindly nursed back to health in the 
house of an old schoolfellow, Mr. Corfield. His father 
(Dr. Darwin) was apparently puzzled by Charles Darwin *.s 
description of the illness, and was unable to identify it. 
In later life Darwin was sometimes inclined to attribute 
his own breakdown in health to this South .American 
attack. But when we remember the ill-health of his 
brother Erasmus there is noi need to seek for any cause 
beyond a hereditary taint. 

No. II. January 26, 1836. Port Jackson. 

” My messmate Mr. Darwin is so much the worse for 
a long voyage that I am most anxious to hasten as much 
as possible. Others arc ailing and much require that rest 
which can only be obtained at home.** 

The return home wa^ nevertheless delayed by the 
necessity of clearing up ” some singular disagreements in 
the longitudes.** Darwin *-wrole ; — “This zigzag manner 
of proceeding is very grievous ; it has put the finishing 
touch to my feelings. 1 loathe, I abhor the sea and all 
ships which sail on it.*’ 

The most interesting point about No. 11 is Captain 
FitzRoy’s statement about the poor state of Darwin’s 
health. I was quite unprepared for such a statement, and 
it seems probable that it was the beginning of the general 
breakdown in health which began so soon jifler his return 
to England. 

No. 12. February 3, 1836. At sea. 

“ My messmate Mr. Darwin is now pretty well ; but he 
is a martyr to confinement and sea-sickness when unde< 
way.” 

No. 13. May 3, 1836. Mauritius. 

” I think you will allow, at a future day, that my mess' 
mate Darwin has well earned his stowage and provisions. 
'I'hough still a martyr to sea-sickness, he recovers at the 
sight of land, and if the weather is not very bad, does a 
good deal at sea, in the thinking and writing w.^y.” 

FitzRoy’s statement as to the amoufit of suffering which 
Darwin went through from sea-sickness quite confirms the 
recollections of other officers.^* In after life he seems to 
me to have forgotten how much he suffered. 

When he was safe home and settled in London he wrote 
to FitzRoy” : — I think it far the most fortunate circum- 
stance in my life, that the chance afforded by your offer of 
taking a Naturalist fell on me.” In the preface to the 
“ Naturalist’s Voyage ” he wrote : — ** As I feel that the 
opportunities which I enjoyed of studying the Natural 
History of the different countries we visited have been 
wholly due to Captain FitzRoy, I hope I may here be per- 
mitted to repeat my expression of gratitude to and to 
add that during the five years we were together I received 
from him the most cordial friendship and steady assist- 
ance.” 

The children of Charles Darwin learned from his stories 
a friendly feeling for those unknown companions of his 
travels. And I think we also learned frpm him to respect 
sailors and to agree with Fielding that “ io their own 
element, there are no persons, near the level of their 
degree, who live in the constant practice of half many 
good qualities.” Francis Darwin. 

February 18, 1912. 


Osmotic and Lujuid Membranes. 

In the Proceedings bf the* Royal Society (vol. Ixxxvi., 
pp. 148*-54) Prof. THiuton founds a new general method 
of determining osfhotie: pressures on experiments of the 
following charact^. He fills the closed limb of a U-tube 
with an aqueous solutibii of svgar, and“ places pure ether 
over the solution in the other lUtob; on applying to the 


SN.V.,pp. 254,269. 
^ L. and L., 1., 224. 


L. and L., i., 265. 
-5 Qiid 1.., I., 226. 
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contents of the ‘tube a pressure equal to tile osmotic 
pressure of the sugar solution, he finds that the ether takes 
up from the solution the same quantity of water that it 
would contain if were in contact with water 'at atmo- 
spheric pressure. 

I think it can readily be shown that these results can 
only be due to coincidence. ^ 

Consider the system in the figure, where a&, and hd 
are membranes permeable to water only, and the left-hand 
compartment is filled with a solution of 600 grams of 
sugar to the litre — this is the solution that Prof. Trouton 
uses— bearing in mind that (on the assumption that the 
solubility of ether in the sugar solution may be neglected) 
the surface of separation between the sugar solution and 
the ether in the U-tube is a true semi-permeable mem- 
brane, then on closing ah and be, and putting a pressure 
on the two pistons of p=s8o atmos. (the osmotic pressure 
of the sugar solution), we^ have exactly Prof. Trouton *s 
experiment. 



d 


'I'hc ether therefore takes up water from the solution 
until it is in osmotic equilibrium with it, but on opening 
tile membrane ah the solution is in equilibrium with the 
water in the upper compartment, where the pressure is 
</ = o; on opening the membrane be the aqueous ether will 
also be in equilibrium w'ith the water, for otherwise per- 
petual motion would ensue : in other words, p is also the 
osmotic pressure of the aqueous ether. 

Now, if 1 understand Prof. Trouton *s theory right, if 
any other solution of sugar had been placed in the sugar 
compartment under a pressure p\ corresponding to the new 
concentration, the ether would have taken up the same 
quantity of water ; '•therefore, by a similar process of 
reasoning as in the previous paragraph, the same solution 
of water in ether has two different osmotic pressures — 
which, of coursi?, is impossible. 

A general method of determining the osmotic pressures 
of substances not soluble in the liquid semi-pcrmeable 
membrane can be deduced ; it is, however, only a modifi- 
cation of De Vries’s original isotonic method. As already 
pointed out, the ether takes up just such a quantity of 
water as to give it the same osmotic pressure as the solu- 
tion ; hence it is only necessary to obtain once and for all 
a series of determinations of the osmotic pressures of vary- 
ing concentrations of water in ether (these could be deriv^ 
by means of vapour-pressure measurements), and then place 
the sugar solution and ether In the U-tube and determine* 
at what pressure the ether takes up enough water for it to 
have an osmotic pressure equal to the pressure actually 
upon it. It must not' be forgotten that in actual work a 
correction will hav,e to be applied for the varying solubility 
of the ether in the sugar solution. Berkeley. . 

Foxcombe, February 13. 

Microscope Stands. 

May 1 be permitted, as having had a practical experience 
in both English and Continental factories in the actual 
manufacture and testing of microscopes, also in having 
made a study of microscopists* requi'r^ents in. general, to 
pass a 'few comments on the subjwt of microscope/ con- 
struction lately de.alt with in the letlef# appc.'irtng in your 
columns? • !. 

In respect to the question of tripod v^rsii5 horseshoe 
base, cert.ninly the tripod imparts stability • to the instru- 
ment when in the horizontal position, but the same stability 
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is also to be found in th^ horseshoe base as made by the 
mure modern makers, who have extended the rear toe, or 
bearing point. The latest stands of a certain Continental 
firm greatly excel in this latter feature, which permits of 
inclination of the instrument to the horizontal with perfect 
rigidity and safety. 

Moreover, the horseshoe base ensures portability to a 
greater .extent than the trip^ ; and speaking from prac-, 
tical use, no matter which form of base is employed, in 
phutomicrographic work clamping is absolutely necessary 
to ensure against vibration and the retention of perfect 
alignment. 

The attachable mechanical stage, 1 have reason to 
know, was originally brought out in order to provide 
scientific workers with an. accessory which could be utilised 
in certain branches of wor^ only, and which it is desirable 
to be' able to dispense' with at ' will. 

The mechanical stage built into the microscope stand is 
also made by Continental firms on a rotating principle, so 
that it can be fixed in any desired position and can be 
manipulated either from an angle dr from the left or right 
side of the instrument, the cross motion moving indepeifd- 
ently from the plate on which the object-slide rests in 
order to avoid the fouling of the condenser, which is the 
trouble experienced in hiechanical stages built into the 
stand and permitting of manipulation from one side only, 
as is mostly the case in English-made' stands of the pattern 
referred to. ' 

In the case of curtailed motions, which are adopted in 
order to avpid fouling, the motions become too short to be 
of practical use in serial work. 

The use of mechanical stages Js not advocated in certain 
branches of scientific study, anfdT^s only required at times, 
when the attachable forrh is most welcome. 

The necessity of a centring device to a substage con- 
denser in preference to the fixed form is a matter for the 
individual worker to determine. The question presents 
itself as to how many students in microscopy know how to 
centre a substage condenser. For all regular and ordinary 
classes of work, other than the highest ^ientific investiga- 
tions, a fixed condenser is the best and an^ advantage, 
provided the objectives used are made to a strict standard 
throughout and are fitted to the identical instrument on 
which they are intended to be used. 

The advanced worker who finds it necessary to employ 
a centring appliance would, from a practical point of view, 
do well to select the centring device provided for attach- 
ment to the objective and centre it to the condenser, this 
form being more convenient to .adjust in its position at the 
end of the body-tube, than ‘^he centring screws fitted to t|^ 
substage underneath the stage, this latter arrangcme1_ 
necessitating care being, taken not to cut off the light 
received off the mirror. 

If, however, the centring substage is preferred, the same 
is made by a Continental firm, and this also applies to 
the objective centring device for use on ordinary micro- 
scope stands. 

Regarding the standardisation of substage fittings, it is 
a mechanical impossibility to make smooth sliding fittings 
interchangeable where tubes are employed, one of which is 
sprung in order to maintain a**'certain- constant tension, 
unless by resorting to a pressure screw, which arrange- 
ment could, however, only be# used when a centring 
appliance is employed. The standardisation of objectives 
is a totally different matter, as greater latitude is per- 
missible in cutting the threads, the tension being obtained 
at the shoulder, of the objective mount, .t.c. when the 
objective^ screwld right home. 

I In respect to sprung slide fittings versus ground-in slide 
'-bearings, it has been stated that tfi^’. former are more 
easily adjusted by the microscopist, which dispenses with 
the necessity of returning the instrument to the maker as 
in the case of ground-in bearings ; but it must|^ recog- 
nised that* the constant adjustment, necessary ^nd ever 
attendant “when' sprung fittings are employed in vertical 
slides, i.e. coarse and fine adjustments and substage slides 
I’ immediately throws these bearings — ^responsible for the 
proper carrying of the above adjustments — and objectives 
and condenser, out of alignment with each other< 

The adoption of slide fittings requiring to be Sprung is. 
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from a constructional point of view, totally wrong, and 
this is proved by the fact that even these slides are ground 
to lit in the first course of manufacture, and that the 
springs are cut and adjustment screws provided afterwards 
in order to take up the looseness and shake which has 
alrt ady developed befort' the instrument has left the work- 
shop ; this will be borne out by any person with practical 
experience. , 

fhe perfectly con>tructed andt accurately machined slide 
b«‘arings adopted on the Continental microscopes only re- 
cjiiire slight grinding in, and consequently last for a con- 
siderably greater length of time, 'and if returni'd to the 
maker for readjustment, the substage, condenser, and 
objectives are recentn'd by any house which has .a reputa- 
tion worth maintaining. 

Objectives provided with correction collars are now 
almost a thing of the past, as cover-glasses of .a near 
definite thickness are no longer dilVicult to obtain, and 
what slight correction may be necessary can be effected 
by an easy working draw-tube of the sliding type, which 
I an be adjusted to a nicety by adopting a twisting motion 
when moving the tube either up or down. 

l.ondon, February iq. F. R. Brand. 


On Martian Detail. 

The present seems to me a fitting time to publish the 
results i>f nearly three years’ investigation of the above 
subject. In the pursuit of this investigation I have visited 
most of the principal observatories in the world and tysted 
their seeing conditions, and I conclude cah‘goricaIIy that 
the climate at Flagstaff is* immeasurably superior to that 
of any other observatory with which I am acquainted. At 
Flagstaff — by: the means which experience has prove<||i^o 
be the best — Mars is so wedl seen ’that it is aifiicult lo 
believe it the same planet, the grotesque caricatures of 
which are apt elsewhere to mislead the observer. 

\o one elsewhere seems to havi? realised the fundamental 
postulates of visual work, the first of which is that small 
apertures always define belter than big, and that if 
w<‘ set a minimum of 12 to 15 in. any increase on this 
causes a loss of defining power. 

'I’hat this is not generally known is witnessed by the 
‘scepticism of the leading optician of the firm of .Xlvan 
C lark, which, however, vanished when he performed the 
experiment here a few years ago. It is therefore a priori 
impossible to 'corroborate with vast apertures of 30 to 
ho in. the results to which the smaller ones have Jed us. 

In the face of the postulate abovi* stated, it is iinposdjjie 
to believe the work of great apertures. It .would *^e 
difficult to see why' so much confidence has been placed in 
them were it not for .the. fact that those who uphold them 
have up to now never tested the truth of our postulate. 

1 have even met observers who averred that dark glasses 
unncTCssary when- the planet dazzled the eye. 

Those who could overlook this necessity may easily be 
blind to all other rcrfinenamls of instrument and observer. 
That reduction of aperture means improvement of defini- 
tiim may be tested by anyone at any time with any 
instrument, and none but* the wilfully blind can fail to be 
convinced. 

When the above precautions are duly taken the canals 
are seen with a geometric reality, fineness, and clearness 
that is amazing. When so seen, the very strangeness of 
the sight at once suggests and demands the explanation 
that jthey are. not natural, but artificml, featu^s of the 
plane‘t — the work of reasoning beings, whose purpose we 
I an divine. 'J ho.se who di.scredit the immortal discoveries 
of Schiaparelli and Lowell have never learned how to 
observe them, being w'ilfully or accidentally without know'- 
li'dge of the proper method of seeking them. 

In pur 4 |liit of this investigation I have used all apertures 
from 2 in. to 60 in. ^ , 

No doubt remains in my mind as to the objective reality 
of what I have seen, and therefore with entire confidence 
I endorse the discoveries of Schiaparelli and the further 
advances mado by Lowell in the .same investigation. The 
latter has also set forth what I deem the only rational 
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e.xplanation- conceivable to account for this most amazing 
concatenation of observed phenomena. 

Further, I would point out to your n^ders that Loweir.s 
explanation is the only complete and consistent one ever 
put forward, and that it can only be replaced by an equally 
complete one, and is not to be combated by the isolated 
and conij^ting statements of biassed and partial judgment 
which ujWo now have been brought against it. 

J.AMES 11 . WoRTlII.NC.TON. 

Lowell Observatory, Flagstaff, Arizona, January 22. 


A- Simple Automatic Syphon. 

I 'fiiE accompanying diagram illustrates a form of auto- 
matic syphon which has be^r^^fpiind useful in cases w'here 
it is desirable to draw off wa^fvr the bottom of a tank 

at the same rate as it is supplied at the top. H his is 
particularly important when the 
, water has to be kept saturated 
I with air. 

! The diagram n‘presents an 
j ordinary syphon of glass tube, 

I the opening into the tank being 
ground to the form of a |;one. 

I .\bove this end is a float, con- 
I sisting of a gln.ss bulb and open 
glass .stem filled with air. The 
lower end of the stem is ground 
to fit over the conical end of the 
.syphon. Water thus escapes 
from the bottom of the tank 
through the annular space 
between the ground portions, 
and the float automatically 
adjusts itself so that the rate of 
flow of water through the syphon 
j is exactly the same ns the rate 
I at which water enters the tank. 

Should the supply of water 
cease, the float sinks and closes 
the syphon. 

The syphon is convenit'iitiy 
fi.xed by passing one limb through 
a cork cemented on to the out- 
side of the tank. Yhe weight of the liibi' maintains ihi 
float in a vertical position, whili* the ground end of the 
syphon tube keeps it stationary in the tank. 

Charterhouse, Godaiming. J. C. Thomson. 


I Glazed Frost. 

Di^rjno the two winters that I lived in Massarhii.setts, 

I glazed frost.s, or “ ice storms ” as they were called there, 
were of comparatively frequent occurrence. I can recall 
three or four at least. • 

'J'he ice storm always came after a pi'riod of very cold 
j ' weather, when the temperature had been down to zero or 
I below for s6me days. Suddenly the frost would break, and 
• the thermometer rose to 32® or 33® F., the sky became 
overcast, and a heavy drizzle began to fall, driving befon? 
a slight wind, usually from the wc‘st/' As the rain fell 
it froze in a clear la^’er upon everything exposed to ^ its 
I course. Trees, pavements, tram-lines, and overhq^d wires 
j were covered in an hour or two to as much as i inch in 
I thickness. The trams and trains had to stop running 
iwing to the state of the rails, whilst even the thick 
trolley wires were unable to support the weight of the 
incrustation, and branches as much as 6 inches .thick were 
broken from the trees everywhere. 

The. .storms always came on in the morning. About 
noon the Vain stopped, the clouds clecTred away, and the 
sun came out. The diamond-coated branches, with 
.showers of silvery drops falUng from 'them, against th« 
dark blue American sky made a scene the beauty of whicll 
can scarcely be imagined. W. ErmkN". • - 

10 Marsden Street, Manchester, February 16. 
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THE INUrSl'HlAL USES OF OZONE. 

'T'HE productiisjn of ozone by the discharge of a 
^ frictional electrical machine was originally 
noticed by Van Marum in 1785, but it was Schonbein 
ill 1840 who first actually prepared it and gave it the 
name of “ozone,” from the (ireek 6 {a»v, •meaning 
smell. He also showed that it was much more active 
as an oxidising agent than ordinary oxygen. As is 
well known, it is prod|iced by the slow oxidation of 
phosphorus, and the peculiar odour of this element is 
really not the odour of phosphorus, but the odour of 
ozone, and this can be shown to be the case by adding 
small quantitie|s of substances to phosphorus, which 
-prevent its oxidation, when the odour is no longer 
perceptible. It also appears to be produced in small 
quantities by the burning' of hydrocarbons. It is like- 
wise formed in the open country, partly bv evapora- 
tion, but probably most largely by the action of ultra- 
violet rays Iroin the sun. This at any rate would 
account for its formation in the higher regions 
of the atmosphere. It is formed in con- 
siderable quantities when fluorine acts upon 
water. If a drop of water 4s introduced into 
a tube filled with fluorine, reaction imme- 
diately ensues, and the tube becomes filled 
with deep blue vapour. This is ozone which 
has a blue colour when concentrated. 

OzoiK' is also produced at the anode* when 
acid solutions of water are electrolysed, par- 
ticularly if the electrode is a platinum tube 
through which cxdd watfr is passed. By i 

this means Fischer and Massenez have ob- 
tained oxygen containing 25*27 per cent, of ' 

ozone in electrolytic ox5"gen by electrolysing 
at o*^. ^ Such a process would not, however, 
be satisfactory on a largo scale, owing to 
the cost of production. It is also produced 
by heating and suddenly cooling oxygen, 
and also by the action Of the ultra-violet 
rays, produci'd by the mercury-va[)<)ur lamp. 

Th(* only method employed commercially to 
prepan' ir is to subject oxygen to the 
action of the silent electric discharge, the 
oxygen thereby receiving electrical energy 
and becoming converted into ozone thus : — 

30^ F energy = 20,. 

As the formation of ozone is an endo- 
- thermic reaction it follows that it is less 
stable than oxygen, and is in a condition 
in which it will readily par^with the energy 
originally received electrically in the form 
of heat — e%g. when the pure gas explodes, 
or as chemical energy when it acts as an oxidising | 
agent. The theimochemical equation accoj^nts for its 
instability' : — 

0j,+‘0=: 0,-32,400 cal. 

It is only within the last decade that the 
employment of ozone for the purification of 
water ii^has been practically w'orked out and 
actually employed commercially. Various pro- 
cesse.s have been suggested and employed for the 
sterilising of water, and it will perhaps be as well 
in the first place to refer to the different forms of 
construction of the apparatus. All the apparatus 
employed depends upon some method or o|j|cr of 
obtaining a silent electric discharge ; consequently very 
high electrical pcytential is necessary. In general the 
silent discharge takes plade between conducting plates 
separated by means of a dielectric. The original 
ozoniser of this type was the invention of W. von 
Sieqiens, and consisted of two concentric tubes, w’hich 
nrc coated on their outside surfaces with tinfoil, the 
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glass of the lubes acting as the dielectric. Berthelol 
used glass as the dielectric and a liquid as the con- 
ducting material. Modifications of both these forms 
are used commercially. The “ Ozonair ” apparatus con- 
sists of wire giiuze as the conductor, separated by 
mica as dielectric. The ozoniser is enclosed in an 
iron case when the ozone^ is to be produced for water 
sterilising or similar purposes. When it is required 
for the purification of the air or for ventilation it is 
open and the air is ifrawn through the apparatus and 
distributed by means of a fan. Fig. i shows a semi- 
enclosed type in which the grid can be entirely en- 
closed by completely boxing in. The electrical tension 
employed is about 7000 volts. 

The .sicmens-Halske ^pe which is used for water 
sterilising is illustrated in Fig. 2. It consists of con- 
centric pipes D and E placed one within the other ; 
the inner one is of aluminium, and is connected with 
the leads carrying a high-tension current marked , in 
the diagram as -f , as this is the positive pole. The 
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glass cylinder E is the other pole; it is surrounded 
with water which can be circulated for cooling pur- 
poses, and as this ft “ alive ” it receives its charge 
from it. The water which surrounds the glass 
cylinder receives its electricity from the iron-contain- 
ing box, which is earthed, and consequently forms the 
negative pole. The annular sp<'ice between 1 ) and E 
is where the silent discharge takes place. The com- 
plete apparatus consists of a cast-iron box divided 
into three chambers, the lower chamber for receiving 
and conveying the air to the ozone tubes, an hermetic- 
ally sealed middle compartment into which the ozone 
tubes arc inserted by means of a stuffing-box-gland, 
and an upper compartment for collecting the ozonised 
air. An alternating current at 8000 volts is employed. 

A very high tension apparatus is the Abraham 
Marmier, in which a potential of 40,000 volts is 
employed. It is made up of a number of hollow 
cylindrical electrodes, which arc insulated by means 
of glass and contained in a box. For cooling purposes 
water is circulated through the electrodes. 
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The Otto ozoniser consists of a series of transverse 
plates, so arranged that a dielectric plate is placed 
between the electrodes. The air is drawn or blown 
between the plates, the silent discharge passing 
between the spaces of the. plates and thus ozonising 
the air. Fig. 3 shows diagrammatically the manner 
in which the air passes through the apparatus. An 
alternating current at 6500 Volts is employed. In 
another form of the Otto ozoniser there is a metal 
chamber, the walls of which^i^ake one electrode. 
Within this chamber a number of sheet steel rings 
are mounted on an axle, the edges of the rings being 
sharpened. When in operation this bunch of rings 
is rotated and forms the ofher electrode. No di- 
electric is used. Air is blown through the box, the 
rotation of the central electrode causing thorough 
mixing. If an arc is struck it is immediately extin- 
guished, as the electrode rotates because each of the 
rings has a groove cut in it. The tension of the 
current employed is about 2{,ooo volts. 

The providing of a pure water supply to our towns, 
cities, and villages is of the very highest importance. 
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In some cases where the water comes from sources 
in which contamination of the supply is out of ques- 
tion, such as from mountain lakes or from deep 
springs, then no special purification is necessary. In 
other cases, howeyer, where the source of water 
admits of, or even invites, contajjpination, purification 
• in some way or other is a sine qua non. The method 
chiefly employed is mechanical filtration. Chemical 
methods, such as treatment with oxidising agents, 
can only be carried out on a small scale. The sand 
filtration method is partly bacterial and partly one of 
filtration. The surface of the sand becomes coated 
with ft slimy deposit which is partly of bacterial forma- 
tion consequently the water first passes through the 
bacterial layer which exerts a beneficial effect in 
destroying harmful bacteria, and also makes a much 
finer filter than can be produced by the more or less 
coarse-grained sand, and then it percolates through 
the sand. Sometimes, however, owing to floods and 
special contamination, the filter-bed breaks down, and 
then it may be a very serious matter for the populace* 
Therefore wherfe there is a possibility of water at any 
time being contaminated, purification by some other 
means is advisable. 

• In the Ozonair process, which is being used in this 
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country, the ozonisation of wat^ takes places in three 
stages — that is to say, the same water conies into 
contact with ozone three times. In tihe first place, the 
water is atomised in presence of ozonised air, and the 
minutely divided particles of water then fall upon the 
upper part of a pile of glass spheres, or other scrub- 
bing arrangement, packed in a tower. As the water 
percolates down it meets an ascending stream of 
ozonised air. At the bottom of the tower it falls into 
a tank through which ozonise^air is blown by means 
of nozzles beneath the surface of the water in the 
tank. The tank i.s in the shape of an inverted cone,, 
and a syphon is carried to the bottom of the cone 
for carrying off the water. Owing to this arrange- 
ment, all the water gets equally acted upon before 
being carried away. The syphon discharges the water 
on to steps, so that it cascades down into the storage 
tank. As it cascades the water comes into contact 
with the atmosphere, and the excess of ozone is given 
up. Fig. 4, which is self-explanatory, shows diagram- 
matically the arrangement of the plant. Should the 
ozoniser get out of order or cease to work, the water 
supply is automatically cut off. 

The Sibmcns-Halskc system is largely employed on 
the Continent, the largest plant erected by theni being 
at St. Petersburg. In this plant the method of steri- 
lisation is slightly different •'from that previously 
employed. The water is conveyed into an emulsifying 
tower by means of special injectors, the ozonised air 
being used to force the water into the bottom of the 



! Fig. 3. 

i 

I tower. The water and ozone therefore enter togolher» 

! and consequently very complete emulsifying takes 
place. The water flows over from the top of the 
tower, and is cascaded down to the reservoir. In this 
particular case the water of the Neva is the source of 
I supply. It is very turbid, and is therefore previously 
treated with 30 to 40 grams of aluminium sulphate . 
per cubic metre of water, and after settling for two 
hours it is filtered. The ^ater in the first place con- 
tains a large amount of pathogenic and harmful bac- 
teria, but after ozonising these have all disappeared. 
In all probability a considerable number are removed 
by the preq|pitation treatment, because when water is 
softened by means of lime or other precipitant it is 
always found to contain less bacteria than before 
treatment. But, of course, precipitation* coqld not 
entirely be depended upon fori sterilising, purposes. 
On the other hand, ozone can be d^r-pended 
upon to sterilise. The St. Petersburg pmnt is 
capable of dealing with 2000 cubic metres of 
water per hdur. There are three 150-h.p. steam 
engines for motive power, one, however, being always 
held ih reserve*. The whole output of the engines is 
hot r^uired for working the ozonis^rs, as the power 
is alwused to operate the pumping and filtering 
plant and all the ot^r • necessary mechanical appli- 
ances. The ozonisers af*e lyorked with^a three-phase 
alternating current at 7000 volts and 500 periods. 

Other places* on the Continent where ozone is used 
for sterilising the public water supply are Paderborn, 
Wiesbaden, Paris, Hermannstadt, Florence, Nice, 
Chartres, Villcfranche, Rovigo, and Chemnitz. Two 



NATURE 


553 


FEBR|JARy 22, I912] 


new ozone plants are being installed in Paris with a 
daily output of 45,000 cubic meters of water. 

In the Unitec^ States ozone is employed at Phil- 
adelphia. The water ozonised is from the River 
Schuylkill in West Philadelphia. This is extremely 
impure, and is said to contain 2,500,000 bacteria per 
cubic centimetre. After treatment the number is re- 
duced to 25 per cubic centimetre. The Bacillus coli 
which previously abounds is completely destroyed. The 
colour of the water is improved and its offensive 
odour removed. ^ 

It is obvious froih the foregoing that the employ- 
inent of ozone for sterilising water is now being caV- 
ried out on a very considerable commercial scale, and 
.it is found not only efficient but also very cheapr In 
this country to sterilise 1000 gallons of water the cost 
is from one halfpenny to . One penny, depending upon 
the size of the plant and the cost of the electrical 
power. In connection with the sterilisation of water, 

PlPeCONM^eVINGWATER OzWjPlPB 
ToArp ntsaRS, 


A new method for production of ozone in large 
quantities has just been described by- E. H. Archibald 
and H. von VVurtenberg. Dilute sulphuric acid is 
electrolysed with a direct and alternating current. The 
alternating current acts as^a dcpolariser, and the pro- 
duction of ozone is 300 Bmes greater than with a 
direct current only. The |naximum yield was obtained 
with an alternating cuirent of (? arhperes and a con- 
tinuous current of 0*25 to i ampere. Increase in the 
frequency of the alternating current increases the 
ozone yield. * 

Before leaving the question of water sterilisation 
another method which is now being employed should 
be mentioned. It has been found that the ultra-violet 
rays are very efficient fcfh sterilising water. The rays 
arc produced by a mercury- vapour arc enclosed in "a 
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it should be mentioned that it is an easy matter by ; 
mcanS of petrol motors to use ozone for sterilising ! 
w'ater during campaigns. Indeed, during the Russo- 
Japailiisc war a portable plant supplied by Messrs. 
Siemens and Halske was employed with great success, , 
The aj^i^aratus consists of two small wagons, each of , 
which is hauled by one horse. The small dynamo j 
and all the pumping appliances, &c., qj|;e worked by j 
means of a petrol motor. 

Ozone apparatus have also been demised for.\littjyptg • 
on to the ordinary water* mains, the ozoniser only 
functioning when the water tap is turned oni The 
water passes through a special form of injector which 
causes a thoreugli admixture with the ozone. At the* 
moment the water is drawn off it smells of ozone, but 
within a few minutes the odour haai^gone off, and 
the water is fit for drinking purposes. This form of 
ozoniser is very useful in hospitals and other public « 
institutions. 
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quartz tube. Under the influence of the rays from a 
mercury-vapour lamp of silica with a current of 
3 amps, at 220 volts B, coli are killed in 

1 .^ecund at a distance of 10 centimetres 
4 second:) ,, „ 20 

r'. 15 >> »» »» 4 ^ »» 

30 » 1} it 

W^herc water is to be sterilised it is necessary for it 
to be clear, because the ultra-violet rays are very 
rapidly absorbed. This is particularly the case if water 
contains colloids. The various classes of microbes 
are riot equally sensitive; c.g. conditions which kill 
staphylcoccus in five seconds will kill cholera in from 
twenty to sixty seconds. 

Lamps of glass arc useless, because, the glass 
absorbs a great portion of the rays. Fig. 5 shows the 
construction of the apparatus for w^ater sterilisation 
brought out by the Cooper-Hewitt Westinghouse Co. 
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The apparatus is made to sterilise different units, the the ventilation of the Tube Railways with beneficial 

largest size being capable of dealing with 600 cubic results. 

metres in twenty-four hours. The diagram practically O/one is used in the manufactuiQr* of vanillin from 
explains' itself. L is the lamp, which is enclosed in a isoeugenol. It has also been found advantageous in 

box with rock-crystal windows. The water to be brewing. Weak yeast appears to be strengthened by 

ozone and to act more vigorously if 
the air of the fermenting house is 
kept fresh with ozonised air. Ozone 
is used for bleaching oils and fats, 
the results being very striking. It 
is also used for blowing oils such 
as linseed oil. The bleaching elTect 
of ozone has been found useful in 
laundries and for bleaching delicate 
fabrics. Flour is bleached by 
means of ozone. In this case, how- 
ever, as a rule the apparatus is 
arranged "to give at the same time 
small quantities of oxides of 
nitrogen. The fiour is not only 
bleached but also sterilised. Un- 
bleach(Hl rye meal which contained 
2400 micro-organisms per gram 
before tficatment contained iboo per 
Ku;. 5. gram after treatment. In another 



case, unbleached wheat flour con- 


sterilised, which must, if not clear, be pn^viousiy 
tilttTed, passes in at R, and by means of baflling is 
caused to pass three times past the rays in the slerilisei* 
K. In case of the lamp going out, there is a valve S. 
electromagnelically operated, which opiais, and imme- 
diately prevents the water from fltjwing through 
sterilising chamber. This apparatus is used at Rouen, 
where the water for the suburb Maromme-les-Rouen 
is sterilised by three units. Several other cities in 
h'rance are also experimenting with ultra-violet sl«*ri- 
lisation. For small scab? work the ultra-violet steri- 
lisation is very well adapted, but ozone is better for 
large scale operations. The great advantage of both 
<.»f these processes is that nothing is added to the 
water. With the ultra-viok*t rays it is a question of 


tain(‘d 540 organisms before treatment, and 170 after 
treatment. 

The maturing effect of ozone on wines and spirits 
is remarkable. Spirit which requires years for ageing 
is matured in a remarkably short time by emulsifying 
with ozone. The use of ozone in tol)acco factories 
to aid the maturing has also been suggested. 

F. Moi.LWo Pkrktn. 

MELAMiSIAyS.^ 

KVKRAL btx)ks, mainly by missionaries, have hi 
written on particular islands or groups of islands 
in Melanesia, but with the exception of Dr. Codring- 
ton’s “'riie .Melanesians : .Studies in their Anthropology 


killing by means of light. With 
ozone the sole product remaining 
at the end of the operation is 
oxygen. 

Ozone, or ozonised air, is most 
useful for ventilating purposes. 
'I'he air of crowded rooms is 
dangerous to health from the 
large percentage of noxious 
<)rganic impurities, many of th(*m 
bacterial, which , it contains. 
Ordinary ventilation, while mini- 
mising these, does not i ntirely do 
away with them. If, however, 
the fresh air driven into the room 
for ventilation be previously 
ozoni.sed, the organic impurities 
become oxidised. Ozonised air is, 
as a matter of fact, very largely 
employed in the ventilation of 
theatres and other large public 
buildings. Complaint is continu- 
ally made as to the evil effect of 
tlic atmosphere of the House of 
( ommons upon the members of 
Parliament, and this, in spite of 
Strenuous efforts on the part of 
vfntilation engineers. Probably 



the atmosphere would be greatly 
Improved if the ventilating shaft which supplies fresh 
air to the House had an ozonising apparatus placed 
in it. At the 'I'urin Exhibition the beneficial effects 
of ozone .were forcibly brought before the notice of 
tlj<* writer. Ozf)n»? plant is now being employed in 
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and Folk-lore” (iSqi), there has been* no general book 
on Melanesia, ^nd even Dr. Codrington says very 

1 ** Islands of Enchantment : Mnny*sided Melanef.ia.” Seen through. 
Many Eyes, and recorded by Florence Coombe. Pp. xxvii-}-382. (London : 
M.-tcmillan and Co., Ltd., 1911.) laf. net. 
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little about the Solomon Islands. 'rhis lack of a i obtruded, and where brought in merely serves to 
general survey has been supplied by Miss Florence ' illustrate the ameliorating influences of the “ ‘ new 
Coombe, who has written a most admirable and in- teaching,* or ‘the way of peace,* as^ Christianity i» 
teresting account of her voyaging among these fas- called by the Melanesians.” I'he popular treatment 
cinating islands on board the Southern Cross, the should give the book a large sale ; on the other hand,, 
steam-yacht which does the business of the Melanesian it is a book which the ethnologist must read, as it is 
Mission in great waters. And it is not as tourists crowded with facts and observations, some of which- 
and strangers that her passengers go to and fro are new. The very numerous and beautiful photo- 
among the groups, but rather as “friends of the j graphs, by J. \V. •Beattie, not only embellish the 
family,” knowing somewhat of each island’s story, I book, but afford, to the student a mine of cthno- 
and having familiar acquaintances among the brown ! graphical details. Various folk-tales are interspersed 
folk everywhere, so that they are received and made | throughout the book; some inevitably record the 
welcome in the homes of the people. prowess of Oat, the hero of the Banks Group, one or 

It is obvious that Miss Coombe could not hav(* | two of which are variants of those narrated by 
collected first hand all the information contained in Codrington. An interesting account is given of a 
her Ijook; indeed, on the title-page she d(‘scribes her visit to the little-known island of 'fikopia, and the- 





Fk;. 2. — Catual .and dancing -grounds. 


account as “seen through many eyes, and recorded” 
bv herself. Her indebtedness to Codrington ’s classical 
work is manifest; her acknowledgments to certain 
other helpers are also mentioned ; but, like all 
trJtyellers, ' she must have gained a considerable 
amount of casual information from missionaries. All 
this, combined with that gained by her own keen 
powers of observation, she has weaved into a bright 
narrative that carries the reader along without a hitch. 
The personal element is unobtrusive but sufficient to 
give continuity and unity to the n.arrative, and when 
the reader has finished the book, which he assuredly 
will do when he once begins it, he will find himself 
in possession of a general impression of Melanesia 
and of a large amount of detailed knowledge which 
cannot be gained from any single source. 

Though dealing with the sphere of influence of the 
Melanesian Mission, the missionary element is not 
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author, emphasises the contrast of the natives- - a Poly- 
nesian outlier in Melanesia -with those of neighbour- 
ing islands. 

THE ETIOLOGY OF KALA-AZAE 

A TKLEGRAM from Surgeoii-GoinTal Bannermaii 
to Sir Ronald Ross, published in The Times 
and other daily papers of February 15, announces that 
Captain \V. .S. Patton, I.M.S., “ has ; discovered the 
complete development of the parasite of Kala-azar in 
Indian and European bed-bugs.” The news, as it 
stands, is not quite intelligible, since Captain Patton 
proved in 1^07 that the parasite Leishmama dono- 
\ vani went through the same development in the 
i Indian bed-bug, Cimex rotundaius, that it had been dis- 
covered by Major Leonard Rogers to undergo in 
artificial cultures. On epidemicdogical grounds the 
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bed-bui;^ had been indicated by Major Rogers as the 
probable agent in the transmission of the disease, 
while Major Donovan considered it more probable that 
another bug, Conorhinus rubrojasciatus, was the 
means of disseminating the parasite. The bare fact 
that the parasite developed in the bed-bug so far as 
its flagellated, herpetomonad stage was not in itself 
a decisive proof that the bcd-b*:g was responsible for 
its transmission ; and from the ‘telegram received it 
can only be supposed that Captain, Patton has com- 
pleted his former investigations on the development of 
the parasite, and has obtained definite experi^aental 
proof of its transmission by the agency of the bed- 
bug. 

The recent investigations of ^Or. Wenyon on the 
allied parasite, Lcishmania tropica, the cause of 
Oriental sore, make it probable lhat in this case the 
transmitting agent is a mosquito or a sand-fly (Phlcbo- 
tomus sp.), sometimes also a house-fly, which may 
carry tthe infection mechanically, i.e, not as a true 
host. In North Africa and Southern Europe another 
species of these parasites is known, which is believed 
by its discoverer, Dr. Nicolle, to be primarily a para- 
site of dogs, and to be transmitted by some means 
from dogs to human beings, especially children, 
whence it has been given- the name L. infantum. 
Dr. C. Basile in Italy has succeeded recently in 
transmitting this species experimentally by means of 
fleas. Further details of Captain Patton’s invesliga*- 
lions will be awaited with interest. 

LORD LISTER. O.M., F.R.S. 

DY the death of Ix)rd Lister, j^e world has lost 
^ one of its greatest men, and one who, without 
any question, conferred more benefits on humanity 
than any man had ever done before. His great 
achievement was no doubt the revolution which he 
carried out in the science and practice of surgery 
fay his invc*stigations into the causes of septic disease, 
and one has only to look back at the state of surgery 
up to th|p time when he began his work to gain 
some idea of the enormous advance which followed. 

From the earliest ages the fatal consequences of 
wounds, whether occurring accidentally or as a result 
of an operation, have occupied the minds of all those 
who had to do with their treatment, and all sorts 
of attempts have been made to obviate these evils. 
The practice of the ancient writers was not to keep 
away noxious agents which interfered with the heal- 
ing of wounds, as was Lister’s conception, but to 
make the woqnd heal, and substances were applied to 
make the flesh grow, others to make the growing 
flesh firm, and others again to make the wound cica- 
trise. Amid these attempts, the tendency of the 
wound itself to|irards healing was almost entirely lost 
sight of ; nevertheless, there were surgeons who, 
fronj lime to time, were bold enough or had insight 
enough to protest against these views and to point 
uut that it is to nature itself that one must attribute 
ihc ultimate healing of the wound. However, but 
fittte attention was paid to these writers, and the 
practice of treating the supposed poisonous state of' 
tlie surface of the wound and of inducing healing by 
various applications still held its own. 

Paracelsus <^vas the first who camp nearest the 
tuodern ideas;' he supposed that there is a juice dis- 
tril)uted in die body which 'keeps the various tissues 
in good health and repairs them w’^hen injured, and 
he held that (he whole aim of the surgeon ought to 
be to prevent alterations in this liquid, thesip alter.a- 
tions resulting mainly from contact with air. Medical 
applications arc onlvvof use in so far as they prcscjrvc 
this juice and prevent its corruption. 

2208, VOL. 


Similar views were held by Ambroise Par6, and it 
was chiefly by the writings and teachings of these two 
men that the position of nature as an agent in healing 
wounds was more fully recognised. *l'he tendency 
after that tyne was to look on the contact of the air 
with tfife wound as the source of the main trouble, 
and after the chemical constitution of the air was 
discovered, it was^the oxygen in the air which was 
chiefly blamed for the decomposition which took place 
in the wounds ; indeed, this view was still held very 
widely when Lister began his researches on the pre- 
yen lion of sepsis. 

The first result of these vii^ws was that enormous 
quantities of dressings were applied over the wounds 
and left unchanged for a long time, with a view of 
excluding the air. At the enxl of the eighteenth 
century and the beginning Juhe nineteenth, other 
methods of treatment were Traployed, which yielded 
very much better results than the older ones. One 
of the earliest of these methods was simple water 
dressing, and this was followed by irrigation, by the 
use of the water-bath, and in some cases by the 
addition of various antiseptic substances to the water 
so employed. Others came to the conclusion lhat it 
was best to leave the wounds^ open, others that heal- 
ing by scabbing should be promoted, while the fear 
of the effect of air on wounds led to the introduc- 
tion, in 1816, of subcutaneous surgery. About the 
middle of last century various antiseptic substances 
were a good deal employed, especially in France- 
balsams, chlorine, alcohol, chloride of zinc, iodine; 
and, very shortly before Lister’s first publication, 
tarbolic acid was advocated by Lemaire as an applica- 
tion to wounds. None of these antiseptic substances 
were, however, used on any definite scientific ground 
or with any definite method, and the result was, 
though a certain amount of improvement may have 
occurred, nothing like that which was brought about 
by Lister’s systematic work was attained. 

It is quite unnecessary to go into the details of 
that work; that has already been done in these 
coluAins and elsewhere. Lister was the subject of 
an article in the Natukk series of “ Scientific 
Worthies” on May 7, 1896 (vol. liv., p. i), and his 
collected works were reviewed in Natukk of February 
17, 19 to. It may be said that, from the time Lister 
^'as a student, his mind had been occupied 
with the terrible fatal results which so constantly 
followed operations, however perfectly they were 
conducted, and he had definitely come fo .the conclu- 
sion that these troubles were associated with, and 
indeed the result of, the putrefactive changes which 
occurred in the blood and serum in the wound. He 
felt lhat if only these putrefactive changes could be 
avoided, the dangers which resulted would, in all 
probability, also disappear. , So long as the view, was 
held that these changes were due to the contact of the 
oxygen of the air with the discharges, the matter 
seemed hopeless, because it seemed impossible to per- 
form an operation under conditions \vliich would 
exclude the oxygen of the air. When, however, 
Pasteur in his work. on “Spontaneous Generation,’’ 
^demonstrated that the oxygen of the air was quite 
unable to cause fermentative changes in organic fluids, 
and that these Changes were due to living particles 
which fell into these fluids from the air, these particles 
belonging to the class of bacteria, the outlook became 
much more promising, for it was quite a different 
matter to have to do with particles which were simply 
floating in the air, and were often in small numbers 
and even entirely absent, tharw- with gaseous sub- 
stances which could penetrate everywhere. 

Two courses were open in. dealing with such par- 
ticles, namely, to exclude them altogether, as in the 
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experiments where the air was filtered through cotlon- 
w'odl, or else to destroy their vitality, as in the experi- 
ments where the air which was admitted to the 
organic fluids' was not filtered, but subjected to great 
heat. There is no doubt that Lister’s first view was 
that the main organisms which produced this decom- 
positiorf reached the wound from the air or from dust 
deposited on surrounding objects, although he very 
soofi modified that view as a result of practical experi- 
ence. Proceeding, however, on the view that the 
main contamination came from the air, the question 
which he put before himself was, what was the best 
way of dealing with the. infective particles; should they 
be simply kept out by filtration of any air which came 
in contact with the wound, or should they be killed 
before they got into the wound, and if they were 
killed what would be the best way of doing it? To 
filter the air did not seem at all a practical' plan, and 
i.herefore he at once took up the line of killing the 
organisms before they got into the wound, and the 
simplest way of doing so seemed to be by the use of 
chemical substances which had the power of destroy- 
ing these minute forms of life, and were termed 
antiseptics. Curiously enough, th<^ first chemical sub- 
stance to which his tittention was directed was 
carbolic acid, which still holds its place as one of 
the most potent and generally most applicable anti- 
septics. 

liis views and methods were constantly undergoing 
expansion and modification as the result of experience. 
Starting with the crude notion of bacteria in general, 
he very soon found that there must be a great variety 
of different species of bacteria, each having its own 
life-history and producing different noxious effects or 
none at all, and that the harm following the entrance 
of bacteria into wounds was, in the main, not due to 
those which produced the putrefactive fermentation. 
However much he modified his views and his methods 
of do.'iling with wounds, he held to the leading view 
that no bacteria should gain admission to wounds in 
a living state, althoqgh it was not long before he 
rccognis-^d that it was an ideal aim and that prac- 
tically bacteria must gain entrance to wounds to a 
certain extent in spite of all precautions. This led 
him to postulate the second factor which had to do 
with the avoidance of sepsis, namely, the power which 
the tissues themselves possess in preventing the de- 
velopment of lliese micro-organisms, and that was 
the point on which he laid the greatest stress, 

and in connection with that he struggled for years to 
reduce, and, if possible, avoid altogether, irritation of 
the tissues in the wound, while at the same time, 
as far as possible, preventing the entrance of bacteria. 
Hence he was constantly changing his dressings and 
his methods, much to the perplexity of those who 
had not grasped the scientific ideas which were at 
the bottom of his researches. 

These changes had a twofold object : one to obtain 
a more perfect sterilisation of the air, and the >mrious 
ejects which came in contact with the wounds, and 
tte other to avoid as far as possible the use of irritat- 
&gysubstances, and mor# especially to prevent them 
|coniing in contact with the wound itself, and thus 
interfering with the natural action of the tissues in 
destroying any bacteria which might enter them in 
spite of the various precautions. 

A study of his collected works which were published 
a vear of two ago will show the remarkable persever- 
ance with which he followed out these aims, and as 
examples of scientific writing, they are probably un- 
surpassed. pie possessed to a high-degree the quality 
of genius, in not overlooking whaffc^ to the ordinary 
mind would appear minor circumstances: If an 

experiment did not turn out as he expected, he pro- 
ceeded at once to ascertain the cause, and he did 
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not throw it aside as simply an accident. In this 
way he was led to a great variety of information 
which the ordinary observer would have missed 
altogether. 

But Lister as a surgeon did not direct his attentions 
solely to the treatment of wounds and the avoidance 
of septic troubles in connection with them. As soon 
as he found that he • could reckon with reasonable 
certainty on the avcAdance of these troubles, he pro- 
ceeded to consider in what way he could improve the 
existing methods of treatment, and naturally the 
immunity from septic di#ases opened up a greatly 
increased range of operative work. Hence very 
shortly after the successful application of his 
theories to practice, we find him suggesting operations 
and procedures as regards the treatment of diseases 
which liad not pre\|pusly been attempted, a§d 
were looked on by the oldeir surgeons as 'Tilmdst 
criminal. Such operations, for example, as osteotomy 
for deformities, the treatment of recent fraqtures, 
such as fracture of the patella, by operation, exten- 
sive operations for the removal of cancerous glands 
in connection with cancer of the. breast, the intro- 
duction of suprapubic colotomy, and a great many 
other procedures too numerous to mention. 

Another point which should not be# forgotten in 
connection with Lister is that it was his work which 
gave the main impulse to the development of the 
great science of bacteriology, a science which bids 
fair to occupy the m^st prominent place in medical 
work. It is true that' he did not discover bacteria, 
nor did he take an active part in the bacteriological 
advances, but nevertheless he, along with Pasteur 
and Koch, may be looked on as a founder of the 
science. Ihitil Pasteur’s lime the existence of bac- 
tijria and their life-history had been looked on as only 
an interesting but not very important study, and 
practically the only question asked with regard to 
them was whether they could arise spontaneously in 
organic fluids, or whether, like other living things, 
they must have had a progenitor. In other words, 
the battle raged for many years on the question of 
Spontaneous Generation. Pasteur was the observer 
who finally settled this question absolutely definitely, 
and showed that there was no such thing as spon- 
taneous generation of living organisms, and that all 
organisms were derived from pre-existing ones, and 
he further showed that organisms were the causes of 
the ordinary fermentations, including the putrefactive 
fermentation. 

Until, however, Lister seized on the facts demon- 
strated by Pasteur, and applied them to the treatment 
of wounds, practically no one had looked on these 
organisms as of any importance in disease. As soon 
as Lister showed that the exclusion of these organisms 
from wounds meant the disappearance of a variety of 
diseases to which man had been previously subject, 
the study of these organ isms , naturally advanced with 
great rapidity. Lister, for some years, did work in 
that direction himself, but comparatively little pro- 
gress was made until it was taken up 'by Pasteur, 
who, with his w^onderful insight, drew deductions 
from his observations of far-reaching value. But the 
great progress dates from the time when Koch appeared 
in the field, and demonstrated definitely the relation of 
these organisms to disease, and showed how they 
could be detected and how they could be stained and 
cultivated. Since that time the science has gone 
ahead at a very rapid pace; but without Pasteur, 
Juister, and Koch, and more especially without the 
practical demonstration of the great importance of 
these organisms by Lister, it is impossible to say 
w^hether this science would have been in (‘xistence at 
all at' the present moment. 

I heed not say anything about Lord Lister as a 
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ninn. That he was conscientious to a decree, xind 
considered any matters broufjht to his notice without 
any personal bias, is well known to all those who 
h;itl dealings witli.him. That he never believed ill of 
anyone I cxin testify from lon^ association with him; 
that those who opposed him were mistaken in their 
views was only a natural conclusion from the belief 
that he hxid in his own, but vhat any other motive 
influenced them in opposing hirn did not enter into 
his calculations. Above all, he was full of sympathy 
for suffering humanity. ^He spent an enormous 
amount of time in his hospital work, not only in 
making his observations and in watching the progress 
of the wounds under different methods of treatment, 
but also in relieving the sulTerng of the patients, 
lie was often remonstrated with by the commit le(‘s 
of^the hospital to which he wate attached for keeping 
patients in the hospit.al for a very long lime, but he 
looked on the hospital as an institution for curing the 
patients, and would not let anyone leave so long as 
lie was likelv to obtain further benefit from remain- 


On the part of the Royal Society there were pre- 
sent : — 

Sir Archibald lifiUie (president, who toolv„.pnrt as a pall 
bearer); Sir Alfred Kempe (treasurer); Sir Joseph I-armor 
and Sir John Bradford (secretaries) ; Sir William Crooke 
O.M. (foreign secretary); Dr. Lazarus Fletcher; and Sir 
John Kirk. 


The pall-bjearers and chief mourners were as sub- 
joined : — 


Pall litHiYcrs. 


Lord Rayleigh, O.M. (past president of the Royal 
Society, and Order of Merit) ; Lord Rosebery (Chancellor 
of the Lniversity of London); T.ord Iveagh (Lister Insti- 
tute) ; Sir Archibald Ceikie (president of the Royal Society) ; 
Principal Sir Donald MacA lister (University of Glasgow) ; 
Sir Watson Cheynr (King’s C'ollege, London) ; Mr. R. J. 
Godlee (president of the Royal Coll(*ge of Surgeons) ; Prof. 
Francis M. Caird (University of Edinburgh). 

Sir Hector Cameron (University of (jlasgow), who was 
to have been a pall bearer, was prevented by illness fnmi 
fultilling the dutv. 


ing in it. \\'hen he came to London, there were 
stweral patients in his wards in Edinburgh, chiefly 
cases of spinal disease with abscess, who would natur- 
ally have been sent home after he left. Rather than 
allow them lA run the risks consequent on that pro- 
ct'dure. Lord Lister had several of them transfxirted to 
l.ondon and placed in nursing homes at his own 
expense, and they were kept there for months, and in 
one case years, until the diseai^e was ciiri'd. 

W. Watson Ciikyne. 

Fi’nekal Skkvick in Wkst.minstkk Ahiiky. 

Ui)on the news of Lord Lister’s death, the Dean of 
Westminster (Bishop Ryle) at once offered the .signal 
honour of burial in Westminster Abb(*y. This, how- 
ever, was rendered impossible by the circumstance 
that it was Lord Lister’s wish that he should be laid 
to rest at WVst Hampstexid C’emetery, whore his wife 
had boon interred in 1893. .Accordingly, the decision 
was taken to hold a funeral service, and to accord 
the full ceremonial which would have attended an 
actual burial within the .Abbey had that been practic- 
able. 

riie body was taken to the Abbey on the evening 
of Thursday last, in the charge of the near rclativ(?s, 
being received by the Dean and clergy. It was the^j 
deposited in the Chapel of St. Faith, where an offer- 
ing of prayer was held. 

Impressive indeed was the funeral service next dxiy. 
The King was represented by Sir Frederick 'JVeve’s, 
Oueen Alexandra by Sir FTancis Laking, and Princess 
Louise (Duchess of Argyll) by Mr. Oswald Balfour. 
'Fhe Prime Minister, Lord Lansdowne, the Lord 
Mayor of London, and the Lord Provost of Edinburgh 
attended. A gathering representative of the Corps 
Dinlomatiqiie, Government departments, Britisli 
universities, scientific and medical societies, and many 
firivate individuals, all drawn by the same desire to 
pay a final tribute of respect, filled the Abbey in every 
available part. 

'fhe foreign delegates who attended were : — 

M. G.ihric.l T.ippmann, For.Mem.R.S., pnsident, Pxiris 
Arrult-my (jf Srionuj's, with Profs, ('haveau, For.Mem.R.S., 
D.'.^trf, a P.d Ruux ; Prof. Pozzi, .Academy of Medi 
^arL ; Prof. F.. Roux, Pastf-ur Institute; Prof. Gam', 
pr»sidfnt , tierman ('ongrr^s of Surgeons; Prof. 11. Treub, 
Dutch Mcdif al Society, .\njsterdam, and University of 
.Amsterdam. * * * 

Many foreign learned societies were also repre- 
sentf'd, in addition to the foregoing, through the 
ruiminaiion of men of science in this country, 
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i Chief MouYiirrs. 

I Mr. J. J. Lister, F.R.S., Dr. .\rlhur List«‘r, Miss I.istrr, 
i .Ml*. R. li. tiodli'c, Mr. J. I..istf‘r*( iodK'c, Mr. Lister llarri- 
j son. Mrs. Phear, Columd and Mr^. Montagu Broun, Mr. 
! P. (iodlee, and .Vliss (‘hri-^lina Godlre. 

j .\t the Chapter House a processioii was formed, 
comprising the chief mourners and immediate friends, 
I together with representatives specially designateil 
i from civic, learned, and other institutions. Preceded 
. by the choir and ofllciating clergy, the coflln was 
borne through the (.'loisters from the (.’hajiel of St. 
Fxiilh, the while the hymn “ Brief life is here our 
portion ” was sung. F'rom th<* nave to the ehoir the 
opening sentences of the Burial Service were sung, in 
procession, to the setting by Dr. (’roft. Fhe coflin 
I was deposited temporarily on a high catafalque at the 
I steps of the altar. On the pall lay the insignia of 
the Order of Merit, Knight of tin* Prussian Order 
“pour le xMerite,” and Knight (Jrand C'ross of the 
Order Danebrog. 

A wreath of orchids and liFu's, stuit by the German 
Emperor, and brought to the Abht'y by his lixcelleney 
the German .Ambassador, wxis carried before the hiei 
on its way to the choir. F'loral tributes came al<o 
from the Pasteur Institute, Paris, the (iernian Society 
of Surgery, and Dqjch .Medical Society. 

After the lesson, an anthem by Handel was sung, 
i Composed for the funeral of Queen Caroline in 1737 
J it was chosen for the special appropriateness of the 
words. These are appended : — “ When the ear heard 
him, then it blessed him : and when the eye saw 
him, it gave witness of him. Ho delivered the poor 
that cried : the fatherless and him that had none to 
help him. Kindness, meekness, and comfort were in 
his tongue. If there wxis any virtue, and if there was 
any praise, he thought on tho.se thing, s. His body is 
buried in peace, but his nxime liveth^ evermore.” 
Goss’s anthem, “ I heard a voice,” followed. . 

At the conclusion of th^ service, and whilst^thc 
coflln was being borne from the Abbey, the “ Dead 
I March ” in Saul was played by Sir Frederick Bridge. 

The following acted as stewards in the choir, tran- 
septs, and Chapter House : — 

King’s College Hospital: Dr. Gillett, Major Lyne, A. C. 
AIi'.MUstor, G. Matthews, H. P. Morton, Y. E. Negus, 
H. A. Richards. 

University College Hospital : Dr. Chubb, Dr. Cowell, 
A. Courts, H. Waller, G. E. O. Williams. • 

Royal Society : E. James, F. .Y. Towle, .A. H. White. 

Simultaneously with the rites in the Abbey, a memo- 
rial service was held in St. Giles’s Cathedral, Edin- 
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burjijh, attended by representatives of the Corjwraiion, 
the University, the Royal Colleges of Physicians and 
Surgeons. ^ and the Edinburgh and Leith Medical 
Practitioners’ Association. • 

Mkssages of Sympathy and Respect. 

Expressions of sympathy and resolutions embody- 
ing appreciation for the work accomplished by Lord 
Lister have been received by his family and by the 
Royal Society from all parts of the civilised world. 
Last week we referred to messages fri^^m the King. 
Queen Alexandra, and other members of the Royal 
Family, and to the telegram from the Institut Pasteur. 
We print below a selection, based chiefly upon reports 
in The Times, of the tributes which have been paid 
by foreign rulers .and GoverniiKMits .and by learned 
societi(‘s (‘verywhere, to the character and work of 
Lord List(?r. 

So large a number of mess.ages of condolence and 
lributt‘s to the memory of Lord Lister have been 
received by his family th.at some del.ay in sending 
individual replies is inevitable, .and it is therefore 
desired to convey through the medium of the Pn'ss 
their gr.atidul acknowledgment of the synip.atliy which 
h.as been so gener.aillV' expresstid. 

'riie King’s mess.age, alre.ady referred to, staled th.at 
bis Majesty sh.ares in the f(‘eling th.at th<* loss sulTered 
is a universal one, for the world at large owes a debt 
of gratitude to Lord Lister’s memory for all th.at he 
.achieved to save life and to mitigate human sufTering. 

'file followang letter vv.as received from the Germ.an 
Amh.ass.ador : — 

Hy «)r(ier of hih Imperial M.ajesiy the (iennan Hiiiperor, 
who knew' tile l.at<* Lord Lister personally, I will h.ave tin* 
honour to • lay a wreath on the resting-pl.acc of the j^nait 
savant. * 

Will you furrh<T kindly inform the late Lord T.ister's 
relatives th.at. .'leting under inslnicuons from my (lovern- 
iiKMit, 1 have conveyed, through the Loreign Oflice, to the 
societies of which J.ord Lister w.as president, the sorrow of 

• Imperial ("hancellor .and the Royal J’russian (iovern- 1 

mt? " I 

A ttdt'gram w.as rcciaved by Sir Archibald (h ikie, 
K.CML, prcsidiMit of the Royal Society, from the 
Marquis di San (jiuli.ano, the Itali.an Minister hir 
Foreign Affairs, as follows ;~ 

1 beg you to expn*ss to the* Royal Society the ctin- 
dolences of his .M.ajesty’s ( iovernment on the death 
Lord J.ister, whose name will live in perpetual veneration 
in the grateful memory of m.ankind. 1 associate myself 
personally w'ilh the Roy.il Society’s mourning, being . 
ati ached to that illustrious body by many touching recollec- | 
tions, both of my own reference's to Italy at more than one ' 
of their annu.'il reunions and of eloquent tributes paid 
by their most eminent .speakers to the scieiililic glories of 
our country. 

At the meeting of the Royal Society on Thursday 
la.st. February 15, the President (Sir Archibald Geikie) 
referred to • the signal loss su.stained by the society 
and bv Jlie scientific world at home and abroad by 
the decease of Lord Lister, in whom the society hail 
^ special interest as a past president. It was moved 
from the chair, and resolved by the fellows present 
rising in their places, that the condolence of the 
society be sent to the family of Lord Lister, and that 
the society do adjourn without transacting the busi- 
ness of the meeting, as a mark of respect ' to his 
memory. 

ijfThe Royal Society has received the following tele- 
grams bf sympathy from foreign acaden^ics and 
departments of S]ate ; — 

Germany, 

The Prussian Department of Public Instruction mourns 
in sinrerest sympathy with the Royal Society the gri«‘VOUs 

NO. 2208, VOL. 88] 


loss which sj-ieiice has fxperiencecl by the decease of their 
former president, the great master of surgery, l^ord Lister. 
— Von Tkott zr Soi.z, Prussian Minister of Instruction. 

Th(? Royal Prussian Academy of Sciences send to the 
Royal .Society their heartfelt sympathy in the heavy loss 
which the soci»‘ty has sustained by the death of their 
former president. We condole sincerely wdth you on the 
decease of Lord Lister as a true benefactor of mankind, 
whose memory wall Pemain in imperishable honour among 
all nations.- -Presitfing SeiTet.'irv, .Auwers. 

Royal Saxon .Society of Sciences, Lidpzig, deeply moved 
by Lister’s death, sends warmest .sympathy. (No delo 
gates.) (Unsigned.) 

Medical .Society, Leipzig, sincerely laments their dis- 
tinguished honorary and foreign nn.'inber. Personal repre- 
sentation unfortunately impossibb'. — M arciiani). 

On the occasion Bf tin* sr vert* loss which medical science 
has suffered by the decease of Lord Lister, the Ltrague 
of (lerman Clinics herewith gives expression to their mo.st 
sincere sympathy. - Wksski., Prc'sideiit, Leipzig. 

The Medical Faculty of the Lhiiversitv of Munich 
mourns with you at the bier of T.ord I aster, one of the 
greaU'sL beiu'faclors of mankind. It will always be a glory 
of (ireat Britain that she has brought forth this son.- - 

M. (iRURER, Dean. 

'I'he Royal Bavarian Acadc'iny of Si-iencps regrets that 
during the Univ»‘rsiiy term none of its members is able to 
take part in the obsequif*s of Kngland’s great .son, Lord 
faster, but it is at t)ne with the whole civili.sed world in 
its grief at the demise of one of the greatest benefactors 
of mankind who.se ben<‘Volent life-work can never be lost. 

lliai-Ki., Pn sidiMU. 

1 \*nssia. 

Imperi.'il Ac.'idemy of Medicine, St. PeU*r.sburg, siMids its 
sincerest condobmees to the Royal Sot ielv on the death 
of Lord Lister, whose b)ss has s.'ubb ned in)t only Kngland, 
but the whole medieal \vt>rld. Moisseekf, Secretjiry of 
the Academy. 

Imperial .\cadeniv of Sciences, St. Petersburg, begs Sir 
Archibald (leikie as ln)norarv member to represent the 
.academy at the funeral of I-ord l-iskr. — O edenhurg, 
Perpetual Si'cretnry. 

Anslria-Hinifiary, 

Imperi.'il .\caderny of Sidenees, Vienna, profoundly 
dt'plores the tle.'ilh of tin; great surgeon and beaiefaclor of 
the siek. Lord Lister, whom they w(*re proud to count 
among th».*ir honorary and foreign mi'inbers, and e.xpress 
their sincere swiipathy with the. Royal Society in their 
loss.- I’RKSIDKNT BOEliMIJAW’ERK, Beckc. 

The llung.'irian Academy, Budapest. — The Hungarian* 
.\cadeniy of Sciences sends its di'epest condolence to the 
funeral of its great member, T.ord f.ister.-- Bkrzkviuzy, 
Pnsidf?nt. 

Other Countrirs. 

Academy of Sciences, Paris. — Academy will send to the 
jbsequies of Lister, T/ippmnnn (president), Uhauveau, 
Uastre, Roux. At meeting of the .\cademy on Feb- 
ruary 12, .M. Lip])maiin made, fitting riderence to Lord 
Lister’s life! and work. 

(A telegram from iIk! Pasteur Institute w;is published in 

N. vrruE last week.) 

1 join your illustrious society on behalf of the University 
of the Italian .Scientific Institute and with my own personal 
condolences at the irreparable loss of Lord Lister, to whom 
science and humanity owes so nuich.--MiNi.sTER of Public 
Instruction. 

.\ccatlerhia d(?i Lincei, Rome.' -The Accademia dei Lincei 
deplores the loss of their illustrious member. Lord Lister, 
and begs to be allowed to be^epre.sented at the funeral by 
their member, Sir Joseph Larmor. — H laserna, President. 

Christiania University. — The Medical Faculty of 
Christiania University expresses sympathy to the Royal 
Society in the great loss sustained by the British medical 
profession and the whole science of medicine by the death 
of the falhi'r of modern .surgeryn^ Lord Lister. — Decanis 
Harbitz. 

Christiania Scientific Society thanks for kind telegram 
regarding r.ord IJsler, and regrets sincerely with the Royal 
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Society the loss of its eminent member. — Dr. H. Moiin, 
President ; Dr. A. Johannessen, General Secretary. 

Swedish Academy of Sciences, Stockholm. — Swedish 
Ministf’r, Count Wranjjel, instructed to represent Swedish 
Acadnniy of Sciences at Lord Lister’s funeral. — Dahlcren, 
President. 

Prof. 'IVeul) comes to funeral ceremony Lord Lister 
representing; the University of .Amsterdam. — Rector Mag- 
niHcus, Prof. WlNKl.ER. 

Dutch Medical Society, "Amsterdam. — Dutch -Medical 
"Society delegates Prof. Hector Treub, ofc Amsterdam, to 
Lord Lister’s funeral. — Dr. Sctireve, Secretary. 

Arndemy of Science, Amsterdam. — .Academy Science, 
.Amsterdam, regrets deeply cannot send delegate Lord 
Lister’': funeral. — Lorentz. 

'I he Swiss Society of Natural .Sciences associates with 
the Royal Society in its great sorrow.-— Sarasin, President. 


NOTES, 

For the meeting of the Kritish Assiicialion for the 
.Vdvancement of Science, which is to be held this year at 
Dundee on September 4 and following days, under the 
pp sid* ruy of Prof. E. A. Schiifer, F.R.S., the following 
president': have been appointed to the various sections : — 
Mathematical and Physical Science, FVof. H. L. Callendar, 
F.R.S. ; Chemistry, Prof. A. Senior; Geology, Dr. B. N. 
Peach, F.R.S. ; Zoology, Dr. P. Chalmers Mitchell, 
F.R.S. : Geography, Sir Ch;.rles M. Wat':on, K.C.M.G., 
XML. R.IC. ; Economic .Science and Statistics, Sir Henry 
11 . Uunynghame, K.C.B. ; Engineering, Prof. .A. Harr; 
.Anthropology, Prof.^G. Elliot .Smith, F.*te.S. ; Physiology, 
Mr. Leonard Hill<i F.R.S. ; Botany, Prof, F. Kecble ; 
Flducarional Science, Prof. J. Adams; Agriculture, Mr. 
T. H. Middleton. Agriculture will form the subject of *11 
full section for the first time. Prof. XV. H. Bragg, F.R.S,, 
and Prof. A. Keith have been appointed to deliver the 
fv»ning discourses. 

Tfif. executive committee of the British .Science Guild 
has completed arrangements for the reading of the follow- 
ing papei'.s de.'iling with subjects in which the Guild is 
1. 'iking action : — Monday, February 26, coordination of 
philanthropic effort. Sir Edward Brabrook, C.B. ; Monday, 
March 11, scientific aspects of technical education. Prof. 
John Perry, F.R,.S. ; Friday, March 29. .synchronisation 
of clocks, Afajor O’Meara, C.M.G. XX^ith the kind per- 
mission of the president and council of the Chemical 
Society, the meetings will be held in the rooms of the 
<‘'hemical .Society, Burlington House, Piccadilly, at 
S.^o p.m. 

In reply to a question relating to agricultural research, 
vi-^ked in the House of Commons on Tuesday, February 20, 
Mr. Riinciman said : — A grant of 30,000/. per annum will 
Iv- mad*' from the Development Fund for work at re- 
s.-arch in'ititutes in the following subjects, viz. : — plant 
])hysiologv, plant pathology (myrologicnl side), plant breed- 
ing, fruit growing, plant nutrition, and soil problems, 
anim.nl nutrition, animal breeding, animRl pathology, dairy 
invr •'.lig.ation, agricultural zoology, and the economics of 
.ig»irultuiT'. Nrrgotiations are proceeding as to the places 
at whii-h the work will be carried on. It is proposed to 
a.loc.ait an additional .sum 0^5000/. for investigations of a 
«:pf cial (h.'iracler during the ensuing financial year; and I 
hopp slinrlK to Iv i t a position to announce the purposes 
for whicli this sum will be expended. 

fuE governing body the Lister Institute has appointed 
Mr. (i. Ldny A’ulc honorary consulting statistician to the 
institute 
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Mr. CHAP.MAN Jones has been elected president of the 
Royal Photographic Society, in succession to Lord Redes- 
dale, and has been awarded the progress i^cdal of the 
I society 

On Tuesday next, February 27, Prjf. E. G. Coker will 
I begin a course of two lectures at the Royal Institution on 
“ Optical Determination of Stress, a«d some Applications 
to Engineering Problems.” 

Referring to the recent correspondence on glazed frost, 
Mr. C. Carus^Vilson directs attention to two communica- 
tions by him in Nature some years ago, viz. : — ” Is Hail 
so Formed ” (January 26, 1S8S) and ” Super-cooled Rain 
Drops ” (February 2, 1903). 

.At Messrs. Sotheby’s sale on February 19, the sum of 
T05Z. was realised for the Pulwolithic hornstone harnmer- 
. head^ found in the bottom of an old ditch at Airdims, near 
I Bonar Bridge, Sutherland, and described and illustrated 
in a paper by Dr. J. Anderson, keeper of the Scottish 
National Museum of Antiquities. 

Prof. XV. Balowin .Spencer, C.M.G. , F.R.S., has been 
appointed Protector of the Aborigines in the Northern 
'ferritory of Australia. A Reuter message from Melbourne 
on February 15 announces that Prof. J. A. Gilruth, since. 
iqo8 professor of veterinary pathology and director of the 
Research Institute in Melbourne University, has been 
appointed Administrator of the Northern Territory by the 
('onimon wealth Government. 

The New York correspondent of The Times announces 
that an Arctic expedition, organised by the American 
Museum of Natural History and the American Geographical 
Society, with the cooperation of Yale l^ni^rsity and other 
institutions, will start in the coming summer to explore 
and map out the new land which Rear-Admiral Peary saw 
from Cape 'fhomas Hubbard in 1906 and named CrockcM* 
T.anding. The sum of 10,000/. is being raised for the 
expedition. The expedition is to be headed by Mi. (L 
Borup, assistant curator of geology in the American 
Museum of Natural History, and Mr. D. B. MacMillan, 
who were both members of Admiral Peary’s last Polar 
expedition. 

^ .A FEW" months ago (September 14, 19* i) we announced 
^hat an influential committee had been formed with the 
view of erecting a monument to Dr. J#. Janssen, whose 
work in astrophysics is known wherever spectroscopic 
studies of celestial bodies are carried on. It is felt that 
there .should he an outward and visible sign, in the form 
of a work of art, of tft esteem in which the world of 
science holds Janssen’s services to astronomy and civilisa- 
tion. .Subscriptions are solicited for this purpose, and it 
is hoped that the response will be both ready and generous. 
The ofticers of the organising committc(3 ixrc ’.--President ^ 
H. Poincari^ ; vicc-prcsidcnts^ B. Baillaiid and G. Bigour- 
dan ; secretary, P. Puiseux ; treasurer t H. Dch?rain, 
-Biblioth(!^caire h I’fnstitut, Paris, to whom contributionsf 
should be sent. 

The anniversary meeting of the Geological^ Society of 
London was held on Friday last, February 16. The 
officers we^e appointed as follows : — President, Dr. A. 
.Strahan, F.R.S. ; vice-presidents, Prof. E. J. Garwood, Dt 
J. E. Marr, F.R.S., Mr. R. D. Oldham, F.R.S., aft 
Prof. XV. W. XX^atts, F.R.S. ; secretaries. Dr. ,A. Smith 
Woodward, F.R.S., and Mr. H. Thomas; foreign 
secretary, Sir Archibald Geikie, K.C.B., President R.S. ; 
treasurer, Mr. Bedford McNeill. The following awards 
of medals and funds were made : — Wollaston medal, Mr. 
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Lazarus Fletcher, F.R.S. ; Murchison medal, Prof. Louis 
Dollo ; Lyell modal, Mr. Philip Lake ; Wollaston fund, Mr. 

C, 1. Gurdificr ; Murchison fund. Dr. .\. Morley Davies ; 
Lyell fund, Dr. A. R. D\vorr}'house and Mr. R. H.^jf^skill. 
'I'he president delivered his annivcr*;.'Jry address,- which 
dealt with the natural resources of this country in the 
matter of coal supply, and their probable duration. 

Till? death is announced, at Berrien j^of Dr. G. H. A. 
Hansen, whose name will always be associated with the 
discovery of the bacillus of leprosy by him in 1871. This j 
was almost the first micro-organism associated with disease 
to be recognised, antedating Koch’s discovery ^ of the 
tubercle bacillus by ten 3'ears. Hansen regarded leprosy 
as a malady of an ordinary bacterial type, and he therefore 
hoped for the complete extinction of the disease by the 
segregation of the sufferers. With this end in view, he 
took an active part in the organisation of leper hospitals 
in Norw.ay, and although his hopt?s have not been com- 
pletely realised, these measures have considerably 
diminished the prevalence of leprosy in Norway. Notwith- 
standing the b.'icillus of leprosy was recognised forty years 
ago, it is only within twie last year or two that the artificial 
cultivation of the organism has attained any measure of 
success. 

Tt is officially announced that the Chancellor of the 
h'xchequer is appointing a committee to report .at an early 
date upon the considerations of general policy in respect of 
the problfMti of tuberculosis in the United Kingdom, in its 
preventive, curative, and other aspects, which should guide 
the Government and local bodies in making or aiding pro- 
vision for the treatment of tuberculosis in sanatoria or 
other institutions or otherwise. The committee will consist 
of Mr. Waldorf Astor, M.P. (chairman), Dr. C. Addi.son, 
Dr. N. D. Bardswell, Mr. David Davies, M.P., Dr. A. 
Mearns Fraser, Dr. A. I-.'itham, Dr. W. I.,eslie Mackenzie, 
Dr. J. C. McVail, Dr. W. J. Maguire, Sir George New- 
man, Dr. Arthur Ncwsholme, C.B., Dr. J. Niven, M.P., 
Mr. M. Paterson, Dr. R. W. Philip, Dr. II. Meredith 
Richards, Mr. T. J. Stafford, C.B., Miss Jane Walker, 
and Mr. j. Smith Whitaker. The secretary to the com- 
mittee will be Mr. F. J. Willis, one of the assistant secre- 
taries of the Local Government Board. 

The Times of February 10 includes an article by its well-^ 
informed correspondent in Sydney upon the Australian 
water supply. The article mentions the great progress 
which has been m.ade^ in the construction of storage 
reservoirs for the collection of winter floods down the rivers 
of the Murr.ay System. It deals mainly with the supply 
from the wells in Queensland and the adjacent parts of 
eastern central Australia, and refers to the large volumes 
of water yielded by .some of these wells atfa comparatively 
slight cost. *Many of the bore waters cannot be used for 
irrigation^ as they are heavily charged with salts ; and 
though it has long been known how some of the injurious 
^Ikalies could be* converted into useful plant' foods, these 
methods have not yet been applied in practice. The article 
recognises that the supply frbtn the bores tends to fall off, 
and that s(^e have ceased altogether. It has recently been 
discovered tnat the water of one of the bores is radio- 
active, which gives support to the view that some of the 
water is of plutonic origin. That gas pressure helps in 
tfie outflow of the well waters has been recently shown by 
chemical .analyses. It may be hoped that the attention 
now being given tn Australia to this great subterranean, 
supply of water will lead to the alteration of the old 
policy, whereby many of the wells were allowed to run to 
waste. 


Dr. a. P. Laukik gave his opening lecture as professor 
of chemistry in the Royal Academy on February 10. Hi^^ 
subject was “ Pigments Old and New, and their Value 
in Detecting Forgeries.” He began# by describing the list 
of pigments which were in use at the time of Pliny. He 
then went on to point out what pigments had been intro- 
duced in addition to ^these at various times in the history 
of art up to the present day, such as the discovery of Iho 
preparation of real ultramarine, the introduction of lakes 
prepared with a*lum, and the introduction in more recent 
timc‘S of such pigments as chrome yellow, cadmium yellow, 
artificial ultramarine, cobalt blue, and oxide of chromium 
green. He then proceeded to discuss the question of how 
far these pigments gcould be identified in pictures without 
injuring the picture, first by means of a microscopic ex- 
amination of the surface with the assistance of the mii ro- 
spectroscope, and by actual but minute tests made upon 
the .^.surface of the pigments, and then by the removal of 
very small portions by means of delicatf! tools fit a scaht 
much finer than that required for surgical operations on tht* 
eye, these minute portions to be mounted in paraffin and 
cut in sections to be microscopically examined an<l tested. 
\ systematic plan for the identification of blues when 
mixed with white lead was shown, and many photomicro- 
graphs^ on Lumi^re plates, of pigments magnified to 200 
diameters. Tn conclusion, the photomicrographs of tin." 
pigments actually found on an illuminated missal lettc'r of 
the fifteenth century were shown on the screen, and the 
means of identifying them explained. Finally, some 
account was given, of the mcdia?val methods and the treatisi^ 
of the monk Theophilus. ^ 

We record with regret the death of Mr. George Maw, 
which occurretf at Kcnicy, Surrey, on February 7. I?<u'n 
in 1832, Maw was a manufacturer of artistic tiles and 
pottery at Broseley, Shropshire, whore he formed a remark- 
able collection of living hardy plants. With wide scientific 
interests. Maw gave especial attention to botanical, geo- 
logical, and antiquarian problems. His earlier studi^^s 
deail with English botany; in 1853 he discussed the plants 

f the Taw, Tamar, and Torridge Valleys; he discoviMV'd 
Lilium pyrenaicunif in a naturali.sed condition, near 
Molton, S. Devon. To enrich his garden he travelled 
widely in the mountains of Europe, Asia Minor, and North 
.Africa ; he discovered Draba Mau'ii on the Spanish .Sierra* 
Nevada, and Saxifraga Mmveana on the mountains above 
Tetuan. In 1871 he accompanied Sir J. D. Hooker and 
Mr. J. Ball ^ an expedition to North Africa, and dis- 
cussed the geology of the country traversed in the well- 
known work “ Maro(BCO and the Great .Atlas,” published 
by Messrs. Macmillan in 1878. About 1875 Maw began 
concentrate his attention on the genus Crocus, as to which 
he became the recognised authority ; in search of its specirs 
he travelled much in Greece and Asia Minor. After pn- 
liminary systematic and horticultural notices. Maw issued, 
in iS8(i, a magnificent monograph of Crocus containing 
quarto plates of sixty-seven species drawn and coloured by 
himself. Then his health gave way ; in May, 1886, he left 
Shropshire, and had lived in retirement at Kcnley over 
since. Maw was a fellow of the' Linnean society, which 
he joined in i860, of the Goelogical Society, and of the 
Society of .Antiquaries. 

The trial of Galileo formed the subject of the third 
lecture delivered on February 14 at University College by 
the Quain professor of comparative law (Sir John Mac- 
dlonncdl), on comparative legal procedure as illustrated by 
historical trials. From the report in The Times of the 
following day it appears that the lecturer justly rejected 
the legend that Galileo was thrown into a dungeon and 
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tortured, whil*- tile truth is that, considering the uMial 
mode of procedure of the Inciuisition, he may almost be 
said to have been treated somewhat leniently. Too much 
stress should probably not be laid on the proceedings at 
Rome in lOih, as Galileo at the trial in was not 

mainly convicted because he had acted contrary to the 
engagement he had entt^n'd into seventeen years before 
noi to teach or defend the Copernican diictrine, but because 
(as the sentence distinctly stati'd) he had made himself 
suspected of heresy. Galileo did not deny that he had in 
ihio been ofliciallv informed that the theory of the earth’s 
motion must not be taught as a physically true one, and 
he acknowledged that he had in his “ Dialogue ” expressed 
himself in such a manner that the deader might think 
that h<’ believed Copernicus to be right. .Sir John Mac- 
donnell thinks that ib the question had arisen a few years 
earlier or later, it is possible that the doctrine might not 
have been forbidden. But it should be remembt'red that 
the invention of the telescope in ibog altered thf* state of 
alTairs by revealing many analogies between the earth and 
the planets, thereby changing the question from a purely 
academic one into a very real one of inten'st to eVi‘iy- 
body. Galileo had also tried to offer a physical proof of 
the earth’s motion by his curious theory of the tides, which 
certainly damaged his case still more. The trial does not 
present many points of special interest apart from lh»* 
ptTsonality of the accused and lh<- cause he advocated. 
Many Protestant th»*ologi.'ins of that day detested the 
(■opernican doctrine just as cordially as the Inquisition 
did, but they lacked the pow«M* possessed by the latter. 

In L'Anthropohf^, vol. xxii., No. b, L’.Vbb^* H. Breiiil 
and M. Cabre .\guilo contribute a valuable addition to 
their series of studies of Pabeolilhic man, und» r the title 
of “ Les Pcintures ruposires d’Espagne,” describing a 
number of rock-paintings at the village* of .Albarraciii, lying 
in the valley of the River (iuadalaviar, which enters the 
Mediterranean Sea near ih».* city of Valencia. The rough 
sketch of a primitive horse or pony, and coloured pict4ires 
of groups of cattle with their calves, are interesting. Still 
more remarkable figurt's in these grou[)s are those of two 
men, one ifi black, the other in white, represented in the 
act of discharging arrows at some animals. They closely 
jesemble figures of the same kind found in the Cogul 
C.'ive, and remove all doubts a-, to the signilicance of the 
latter. 

Wk welcome the appearance, though belated, of the first 
number of The Journal of Uoman Studies^ the organ of 
the society started last year in cooperation w’ith the 
flourishing Society for the Promotion of Hellenic Studies. 
'I'lif* most important contribution is by Mr.s. .S. A. Strong, 
a series of notes, supplementary to the official catalogue, 
of the remarkable exhibition, illustrative of the provinces' 
of tht* Roman Empire, at the Baths of Diocletian, Rome. 
'Ihe exhibition has proved so successful that the authori- 
ties .announce that it will remain open until the end of 
next .April. While other countries, in particular Austria- 
Hungary, have contributed splendid collections*^’ of Roman 
provincial antiquities, it is much to be regretted that, in 
comparison with fif*rmania and Gallia, that of Britannia, 
tlv- rich stoH's of Roman antiquities in which are little 
known lo Continental scholars, makes such a poor dis- 
play. If this new Roman society had been in working 
order, this reproach might have been avoided ; but the 
official atlitvid^* to Roman antiquities is obvious from thfc 
consignment, some fourlem years ago, of the Romano- 
British collection in th« British .Mu.seum to dark corridors 
and dirty, inaccessible basements in favour of the 
Rothschild collection. It is quite time that the author!- 
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ties becaint* convinced of th(* need of providing adequate 
accommodation for valuable objects of gi'eat interest to 
many Brili.sli antiquaries. r* 

Is the Journal of the College of Agriculture, University 
of 'Fokyo, vol. i.. No. 3, Takahashi and Sato discuss the 
maturing of the Japanese drink “ sakiS” and find that 
this is brought about by one or more varieties of the 3'east 
anomahts (now** termed Willia anomala). Kurono has 
isolalt‘d an en/yme from both sak<^* and beer yeasts which 
I liberates ammonia from asparagin, and Vukaw'a describes 
two new .Aspergillus fungi isolated from dried tunny 
fish. 

In The Quarterly Journal of Experimental Physiology 
for December, 1911 (vol. iv.. No. 4), Dr. K. Mackenzie 
details the results of an experimental investigation of the 
mechanism of milk .secretion, with special reference to the 
.action of animal extracts. He finds that the mammary 
gland is, as regards its s(‘cretory .activity, not under the 
direct influence of the nervous system, and that many 
organs, e.g. the pituitary body, corpus luteum, pineal body, 
involuting uterus, and the lactatiim mammary gland itsell 
possess hormones wdiich are c.apable of stimulating the 
mammary gland to activity. 

“ Mkdicinks : .\nciknt .\nd Modkkn,” is the subject of 
an int<‘resting article by Dr. Oliver Davis in this month’s 
Kn Olid edge. Modern remedi(*s are largely synthetical - 
built up on preconceived lines by the cla’inist in the labora- 
tory. The stereo-configuration of an organic compound, 

• '' the sp.'itial arrangement of the component atoms and 
grt)ups in the compound, profoundly modify the chemical 
and physiological properties of a compound. This is illus- 
trated by reference to anilin. 'I'liis is a benzf'iie nucleus 
into which an amino group, Nil,., has been introduerd. 
It is far loo toxic to be of much value as a medicine, but 
by replacing one of the hydrogen atoms of the .'imino gr(»iip 
by the ‘acetyl radicle, ('OCIl ,, we obtain ;icetanilide or 
antifebrin, a w'ell-know’n useful and f.airly safe remedy. 

It seems to be i*stablishcd that Rocky Mountain spotted 
fever, a typhus-like dis(‘as«‘ occurring in limited districts 
in Ihe United .States, is conveyed by a lick {Dermacentor 
venustus). Bulletin No. 105 of the Bureau of Entymology, 
L'nited .St.ates Department of .Xgriculture, is devoted lo 
the bionomics of this tick, with special refereiu'e to its 
destruction. It is considered that sy.stemalic “ dipping ” 
of the domestic animals in the localities in which the tick 
is found w'ould soon result in a very large reduction in its 
numbers. It is estimated that an expenditure of 23,1)02 
dolbars, spread over three years, w’ould elTect this, after 
which a very small annual expenditure, say 600 dollars, 
wmuld suffice to, prevent reinfestation. 

No. 1879 of the Proceedings of the UiS. National 
Museum is devoted to an account, by Mr. L. J. Boettcher, 
of experiments which have been undertaken recently for 
the purpose of a.scertaining the best means of preserving^ 
tusks, bones, and horns from d(*cay and damag(^ Owing 
to desiccation, tusks of animals are exceedingly liable to 
crack and split after death, especially in hft and dry 
climates. 'J'his may be prevented by saturating them with 
paraffin, w’hich may either be poured into the open end of 
the tusk or be imbibed by immersing the whole tusk for 
a certain period in a bath of melted paraffin. 

Under the title of “ The Public Utility -of Museums,” 
Lord Sudeley has issued in pamphlet form (Kingston-on- 
Thames : T. J. .S. Guilford and Co., Ltd.) his letters to 
The Times, together with leading articles from that 
journal and other papers, on the subject of ” personally 
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conductrd tours through our chief museums,” a subject 
to which allusion has been previously made in our 
columns. S^nne of the difficulties experienced by the con- 
ductor of these peripatetic lectures at the British Museum 
are recorded at the end of the pamphlet, with suggested 
remedies. The idea of ('iilisting the s<?rvices of amateur 
to conduct these lectures would, we venture to think, provt 
unworkable. 

In the February number of The Musrunis Journal it is 
stated that the Duchess of Aosta, who is a proficient 
big-game shot, has sent to ilie Natural History Museum 
three line skins of the ICast African giraffe, secured during 
her recent hunting expedition. The species was imt 
previously represented in the collection, and it is intended 
... have one of the specimens mounted for exhibition. 
.\s a matter of fact, these skins, which are by no means 
fine, were not sent by the Duchess of Aosta, although the 
animals from which they wen* taken were shot hv her 
Rr)yal Highness ; the species (Girafja rpticulnia) has for 
several years been represented by a mounted head and 
neck in the east corridor of the museum, and there is no 
intention of mounting ♦me of the specimens. 

W’k have received a copy of a very int('resting fUiide 
to the Marine Aquarium at Madras, which was opened in 
October, 1909, and is now in full working order. The 
ohjert of the aquarium is to provide an interesting display 
of the fishes and other marine vertebrates of Madras, 
and, at the same time*, to furnish opportunities for their 
scientific study. The main entrance loads into a paved 
area with a central fresh-water pond, on either side of 
which are arranged five* large tanks with glass fronts. 
*rhe .s(*award side of the central area is occupied by a 
large open tank stocked with turtk'S, while smaller tanks 
are placed h(’re and there for novelties and specim»‘ns of 
particular interest. The fish are captured by netting, but 
only a small proportion reach the aquarium, whence, 
once established there, they generally thrive. In one tank 
are exhibited both sea-snakes and fishes, and it is a re- 
markable fact that while none oi the former have sought 
to attack the latter, sev(‘ral sea-snakes have been killed 
and eaten by fishes. 

Tiik first number of The Kew Hullrim for 1912 is largely 
devoted to an account of Sir Joseph Hooker. The veteran 
botanist’s intimate association with Kew gives special 
colour to the sketch of his life, and another valuable feature 
of the present notice is the compk'te list of his works which 
is appended. 'J*he latter, which is arrangf*d in chrono- 
logical order, dates from 1837 to tqii. 

Owing to the d<*cision to give up the botanical section 
of The Annals of Scoitish Natural History ^ a new journal 
entirely devo:ed to botany has made its appearance. The 
magazine,, which i.s to include the Transactions of the 
Botanical Society of Kdinburgh, is entitled The Scottish 
Aiotanical Revieiu. Tt is edited by Mr. M ’Taggart Cowan, 
jun., with the assistance of an editorial committee, and is 
to be issued quarterly (price ys. 6d. per annum). The 
January number covers a wide field. The geological rela- 
tions of staple and migratory plant-formations are dealt 
with by Mr. C. B. Crampton, and critical notes on British 
aquatics are contributed by ^Ir. Arthur Bennett. Notes on 
;ilien plants, new records, an<l ecological nomenclature as 
applied to«marine alg;u also find a place, whilst eight pages 
are given to rcvi?*ws and book notices. The number 
further contains Dr. A. W. Borthwick’s presidential 
address to the Botanical Society of Edinburgh on 
modern aspects of applied botany. 
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I .\.MON(; tlu‘ us«‘ful operation’s of the International Insti- 
tute of .\gricullure at Rome is the publication of a monthly 
bulletin containing summaries of agricultural investiga- 
I tions. These are by far the most complete hitherto issued, 
and they must prove of great’ value *to agricultural investi- 
gators, whoM* literature is always scattered and often 
inaccesjsible. The Bulletin is published in Frc’nch and 
j Engli.^h at a low prit^, and can cordially be recommended 
to the agricultural colleges in this country. 

Tiik I.ive .Stock Journal .Almanac for 1912 contains, 
as usual, a history of the various breeds of stock during 
the past year, together with average prices dfiid highest 
prices realised for pedigree animals. It is interesting to 
note that (ireat l^ytain still maintains its lead in live- 
stock breeding, and a very considerable amount of the. 
j pro.sperity of the agricultural community is bound up with 
i the production of pedigree animals of high value. We 
' read, for instance, of a young bull selling for 1030 guineas 
whilst a calf sold for 1000 guineas ; another boll fetched 
720 guineas, while various others went for prices varying 
from 200 to 400 guineas. 

A RECENT eruption of gas two miles off the south coast 
of Trinidad is described by Mr. Robert Anderson in Science 
for December ic, 1011. About three acres of blue mud 
were upheaved to some 30 ft. above the siea, and llu" 
gas thus formed a ‘‘crater of elevation.” The locality 
lies on thi* prolongation of a line of .similar gaseous 
activity in the i.sland. 'Die remarkable point about tho 
eruption is that the gas became ignited on at lea.st two 
occasions, the flames being visible fifty miles away. Mr. 
Anderson states that sparks have been struck from casings 
and tools of oil-wells by the impact ot exploded boulders. 
He also suggests that f‘lectric phenomena, like those of 
Mt. lVk*e, may have accompanied the eruption, and so 
have cau.sed ignition. 

.A NEW Publication (No. 145) of the Carnegie Institu- 
tion of AVa.shington is devoted to the second part of Dr. 
E. C. ('a.se’s d(*.scription and revision of the Permian 
Vertebrata of North .America. 'Ibis part deals with the 
Cotylosauria, which are generally regarded as the most 
primitive of known reptiles, ancestral to at least some 
later groups. Aft(?r a brief historical summary, Dr. Case 
reviews all the named species in syst(‘matic order, and 
I while quoting the original c|r*scriptions of the type sped-* 
mens, .adds critical remarks and new information wherever 
possible. He also occ.asionally proposes a n<*w name him- 
self, but it is evident that nearly all the specimens from 
the Permian of 'IVxas — the chief source of the Cotylo- 
sauria proper — are too imperfect for exact determination. 
The late Prof. C'ope’s hasty method of giving names to 
battered fragments of bones and teeth from this formation 
is proved to have hindered and complicated the study of 
the n*ptiles to which they bf'long. One specimen, indeed, 
which Cope described as a skull with the external nostrils 
situated beneath the (.md of the snout (Hypopnous 
squaliccps), is now shown to b<* a normal skull with a 
.second small skull, upside down, firmly adherent to the 
lower face of the snout and displaying its orbits, which 
were mistaken for the nostrils of the larger skull. Dr. 
Case’s wide experience and careful work have enabled him 
I to make the best use of such material, and his new memoir 
gives a very good general account of the osteology of the 
typical cotylo-saurians. 'I'liey seem to have been ” harm- 
less, sluggish, terrestrial herbivores, possibly fossorial in 
habit,” and protected from their enemies by a more or 
less extensive bony armoui;,. 

We have occasionally directed attention to the slei>s 
taken by the U.S. Weather Bureau for utilising and 
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popularisinj* the data at Us disposal. In looking through 
iis useful meteorologiral charts for the current month, we 
find it statfKl that the Bureau has recently installed at the 
<\isiom House in New York tfity a large glass weather 
map, embracing the ai'ea included between longitude xo® E. 
and 130° W., and latitude 5° and 60® N. On this the tele- 
graphic reports received each day from land stations and 
from vessels at sea are entered in their proper positions, 
and in special rases storm tracks are also shown. In 
obtaining this information the Bureau has the cooperation 
of thi:- wireless services of the Navy Department and the 
Army Sigigal Corps. In connection with this map there 
arf* twelve large monthly charts oij rollers, each showing 
the .average values of the various elements, for a period of 
twenty to forty years, for each 5° of the North Atlantic 
and adjacent shores, together with tracks of hurricanes 
and other useful information. The installation will, no 
doubt, be much appreciated by underwriters, shipowners, 
and all {jprsons interested in maritime meteorology. 

The lecture on radio-telegraphy delivered by Prof. 
Ilowc before the Royal Society of Arts on January 31 is 
printed in the Journal of the society for February 2. It 
occupies a little more than nine ptages, and gives in that 
small space a clear account of the fundamental .principles 
of th#* subject which can be read and appreciated by any- 
one who has even an elementary knowledge of physical 
science*. It does not leave; the reader with a bare outline 
of the subject, but by means of oscillograph curves shows 
how in the appliances at present in use a train of waves 
as little damped as possible is secured, how these waves 
are sent in special directions, and, finally, how they are 
•detected by the modern mineral contact type of instrument. 
.Several important facts with regard to case or diflficulty of 
communication and possible interference in war time were 
hroughi out in the discussion which followed the lecture. 

In the Revue gthttWale des Sciences for January 30 Dr. 
L. Du novel; has an article on magnetic exploration at sea 
and the progress of terrestrial magnetism during the first 
half of the nineteenth century. He shows, in the first 
instance, how the elementary theory that the magnetic 
pol» » of the earth were situated on the surface was dis- 
proved by the observed variation of the dip with latitude. 
By means of a chart of the lines of equal dip, as observed 
.and as calculated on the assumption that terrestrial 
magnetism is due to a small central magnet, he next shows 
how nearly this supposition reproduces the actual facts. 
'I'he theory of Gauss is then given and compared with the 
chart of lines of equal force given by Sabinis, and founded 
mainly on the observations of Ross. Finally, ho points 
out how, with the advance of time, the secular changes of 
(he magnetic elements have introduced so many uncertain- 
ties that a npw surv(;y is necessary. Such a survey the 
(.’ari>gi»' Institution is now carrying out. 

In the current number (No. 23) of Science Progress i 
numbe r of subjects of more than usu.al general scientific 
intere>t are dealt with. .Sir Oliver Lodge discusses “ The 
.h.rlvr of Space and the Principle of Relativity,’* and Dr. 
W . N. Shaw the “Structure of the Atmosphere and the 
T»\iur.' of Air f'urrelhts in Relation to the Problems of 
Avia ion.” Opposing views are taken in the two papers 
•n ‘ 1 hr* Inii'rpretalion of Life” and “ VitalLsm,** by 
c . ( .'irrt l rmd L. Doncaster * respectively. Some novel 
cNpi-rim.-nts showing the p#rt played by earthworms in 
.aerating tlte soil a;e described by Dr. J. Newton Friend, 
m«ji* particularlN as regards the rate of production by the 
of i-arboii dioxide. “Weeds: their Peculiarities and 
ni^rrihiition,’’ by Dn. Brenchley, contains a summary of 
.mucli rect*nt work, whilst in paper oh the “ Corrosion of 
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Iron and other Metals,** by Prof. Armstrong, two recent 
communications by Prof. W. R. Dunstan and Mr. J. R. 
Hill on the rusting of iron are discussed. In the latter 
paper the contention that the rusting of iron can be brought 
about by pure water and oxygen in the absence of acid is 
considered to be untenable, and even though “ passivity ** be 
induced by alkalis or oxidising agents, there is little doubt 
that in the ordinary process of rusting, carbon dioxide 
plays the necessary part of rendering the water a con- 
ductor, and thus establishing the conditions of electrical 
action. 

In* a recent communication Ravenna and Zamorani 
(Naiure, November 2, iqii, p. 19) showed that certain 
seeds, which during germination produce hydrocyanic acid, 
have this power increased by exposure of the growing 
plant to light, and to an atmosphere of carbon dioxide, 
whereas the proportion of hydrogen cyanide is diminished 
by etiolation or excluding carbonic acid unless a carbo- 
hydrate, such as dextrose*, is artificially supplied, when a 
considerable increase in its amount actually occurs even 
under these conditions. It was suggested that the 
hydrogen cyanide or cyanogenetic glucoside was formed 
probably by the action of inorganic nitrogen, possibly in 
the form of ammonia, on the carbohydrate. Experiments 
have since been made by R.ivenna and Vecchi (Atti dei 
Linceit vol. 20., ii., 401) on the development of hydrogen 
cyanide during the germination of seeds of Liriuni and 
.Sorghum when small proportions of ammonium salts are 
present. In all cases the proportion of hydrogen cyanide 
formed was largely increased by the addition of i per cent, 
of aAnmonium chloride, as compared with seeds germin- 
ating in the presence of ordinary water alone. Hydrogen 
cyanide is not present in the case of Sorghum at the very 
commencement of germination, but only ap|>ears after a 
certain amount of growth has taken place and coincident 
with the first indication of chlorophyll. 'Phe proportion 
of the hydrogen cyanide gradually increases as the 
ammonia in the plant increases (the latter being estimated 
by Bosshardt’s method), but in the earliest stages ammonia 
is pres(.*nt without there being any indication of hydrogen 
cyanide. 

Dealing with the salving of submarine boat A 3, 
Engineering for February 16 states that the damage caused 
by the collision of this boat with the gunboat Hazard 
has been proved to be very serious. One of the rudders 
of the Hazard has been found jammed into the conning 
tower of the submarine boat, and the injury to the pro- 
peller disclosed when the gunboat was docked gives rise 
to the belief that it acted as a knife to rip the upper shell- 
plates of the submarine boat. These facts, supported by 
divers* observations, make it quite certain that no air- 
helmets or other appliances on board could have obviated 
the loss of life. Owing ,to the exposed position in which 
the A 3 lies, and to the heavy weather which htis pre- 
vailed sinct; the accident, lighters have been finable to 
carry out the salvage work. The task has now been 
handed over to the Anglo-Italian Salvage Company, whiclr 
is adopting the procedure of supplying externally the 
buoyancy which the ship has lost by most, or all, of the 
compartments being flooded. A number of groups of air 
vessels of tubular type, each scries consisting of nine 
rubber tubes secured at top and bottom to wooden frames 
fitted with the necessary values, will be sunk by being 
filled with water. They will be secured to the ropes now 
lashed around the hull of the sunken .hoat.^ and then air 
will be forced through the top valves in order to drive the 
water from the tubes. It is hoped that the necessary 
buoyancy will be provided by this method. 
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OUR ASTRONOMICAL COLUMN. 

The Nova, or Variable, S7.1911 Persei. — Photographs 
of the region surrounding the questionable object recently 
announced By Herr D’Esterre as a possible nova were 
secured by Hcrren Miethe and Seegert, of Charlottenburg 
photographic observatory, between January 12 and j6, and 
are discussed in No. 4555 of the Asttonomische Nach- 
richten. Six photographs, showing images of fifteenth- 
magnitude stars, exhibit no certain trace of the object, but 
on tw'o particularly good plates there appears, in the posi- 
tion of D’Esterre’s object, the trace of a nebulous, indehnite 
image, which is probably connected with it. Further 
observations are to bo made. 

Observa'iions of Jupiter. — Vol. iv. of the Rechmhes 
astronomiques de V Observatoire d*Utrecht is devoted to 
the publication and discussion of the observations and draw- 
ings of Jupiter made by Prof. Nijland during the period 
1895-1906. In the first part. Prof. Nijland discusses 156 
of the drawings in detail, giving a tabulated statement of 
the conditions under which they were severally made, and 
then directs attention to some of the general features re- 
mjtrked. Changes of colour of the several bands, spots, 
and streaks were noted from time to time, and although 
the material does not confirm the suggestion of periodicity 
made by Mr. Stanley Williams, it docs not contradict it. 

Part ii. deals with ^le spots, taking the observations 
spriafim, and there arc some interesting notes concerning 
the variability of app(?arance — e.g. the white spots occasion- 
ally seen on the Red Spot area — of these peculiar features. 
In part iii. the Red Spot .and its mutability arc treated 
specially, and the volume ^concludes with fine reproductions 
of the 156 drawings of the planet. 

PnoioMETRic Observations of the Asteroids.-* The 
importance of determining the light of the asteroids, which 
in several instances shows strange and puzzling variations, 
is emphasised by Prof. E. C. Pickering in Circular 169 of 
the Harv.'ird College Observatory. 

To clarify matters, Prof. Pickering tabulates the photo- 
metric measures made by different observers in seven series 
of forty-three ast<*roids, and then discusses the differences 
of the. means from the calculated values given for the 
magnitudes at mean opposition in the Berliner Jahrhuch. 
He finds that the term o-2(mo — oo) gives the relation 
between (the Jahrhuch magnitude) and the mean of the 
residuals obtained by subtracting the mean observed magni- 
tudes from the computed magnitudes. The photometric 
magnitudes corresponding to the values of given in the 
Jahrhuchf 7-0, 8-o, q-o, lo-o, ii*o, 12*0, and 13-0, are showm 
to be 6-6, 7-8, q o, 10-2, 11-4, 12-6, and 13-8, respectively. 

Prof. Pickering remarks on the convenience for photo- 
metric observations of the ephemerides for the first four 
.asteroids given in the British Nautical Almanac, and 
wishes that they should be extended to Eros and several 
other special objects, also that they should include the 
values of tlu^ phase angle. 

Observations of Comets.— Obsfrvations of several of 
the comets of iqii arc reported in Nos. 4555-56 of the 
Astronomische Nachrichten frcitn Bothkamp, Vienna, 
Utrecht, and Warsaw. 

Dr. Schiller gives positions and describes the appe.ir- 
ance of 1911b, 1911c, 1911/, and i9iTg, and shows in a 
table of reduced magnitudes the probable oscillation of the 
intrinsic brightness of comet 1911c (Brooks). Prof. 

I loletschel^ gives measures of the brightness and the 
diiimeters of comets 1911c, 1911/, and 1911^, while Herr 
Tsrherny gives pbaces for, and describes the appearance of, 
comets iqiic, iqii/, and 191 ig. On September 20, 1911, 
an eleventh-magnitude star was easily visible through the 
head of 1911C. 

Occultations of Mars and the Question of the 
Existence of a Lunar Atmosphere. — During the . occult.a- 
tion of Mars on December 4, 1911, Prof. W. Luther, 
observing with the refractor of the Dusseldorf Observatory, 
saw the h^lf of the planet’s disc which was nearest to the 
moon’s Hthb become green, as though overcast . by a 
shadow, while the o^ter half was lis bright as usual ; this 
was at about iyh. 7m. 22s. (Dusseldorf M.T.). • Looking 
through his old observations, he found a note of a similar 
phenomenon taking place on October 16, iqo2, and suggests 
that these observations indicate that there exists some 
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material, extending to about Too km. or more above the 
moon’s surface, which is capable of modifying, or absorb- 
ing, light given out by a body passing behind it {Astro- 
nomische NachrichieUt No.. 455b) 

South African Meteorites..— preliminary note on the 
meteorites in the Bloemfontein Museum is contributed to 
part iii., vol. ii., of the Transactions of the Royal Society 
of South Africa by Mr. W. A. Douglas Rudge. 

There are in the nAiseum three specimens, two of them 
portions of the samd fall, which occurred at Kroonstadt on 
November 11, 1877, ^^bd the third a single mass which, 
fell at Winburg in 1881. 

The larger of the twin fragments is very hard, yet easily 
friable, so that sections could not be cut ; but by grind- 
ing, a surface was exposed showing masses of malleable 
nickel-iron set in a matrix of hard stone. The specific 
gravity was found %o be 3-54, and that the mass was 
porous was shown by the fact that the weight in water 
increased from 9S9.5 to 991-4 grams after an hour’s 
immersion. Qualitative .analysis revealed the presence of 
iron, nickel, aluminium, calcium, silicon, sulphur, and 
traces of manganese, but no carbonic acid. A pn|Bminary 
quantitative analysis gave : — insoluble matter 5*8, iron 
30-38, and nickel 13-21 per cent. 

The Winburg meteorite is very peculiar in having veins, 
of lustrous iron-nickel alloy running through its mass of 
otherwise nearly pure iron. The general mass is very 
soft, but the crystals arc harder and much brighter. The 
weight of the whole is about 50 kilograms, but there is 
evidence that it is only a portion of a larger* mass. The 
preliminary analysis gives : — iron soluble in dilute H;SO^, 
92.32 per cent. ; iron in crystals, 2-35 per cent. ; nickel in 
crystals, 2 00 per cent. ; and carbon and Ctarthy matter,. 
0-3 per cent. It would thus appear that practically all the 
nickel is concentrated in the bright crystalline "material 
forming the veins. 

ASTROPHYSICS IN CANADAS 

'T''HE general report presented by the chief astronomer 

^ of the Dominion of Canada, Mr. W. F. King, gives 
detailed reports of progress made in the departments of 
time service, astrophysics, and geophysics. 

Meridian Circle and Time Service. — The installation of 
this instrument has been attended with many unusual 
difficulties. Considerable trouble was experienced with the 
foundations of the meridian circle room owing to the perco- 
lation of surface water. A partial remedy was found by 
constructing a reservoir of 1200 gallons capacity, but as 
this was still insufficient during heavy rain, the pier foot- 
ings becoming waterlogged, a system of drains surround- 
ing the outside walls would seem to be necessary. Pro- 
vision has been made in the collimator piers' for under- 
I ground len.scs .as permanent marks, similar to the system 
which has proved so satisfactory at the Cape Observatory. 

The observers appea- to have also had a most unusual 
experience with the transit circle itself. The graduated 
circles were not adjusted properly on their seatings ; the 
axis pivots were found to be made of comparatively soft 
metal, rendering it necessary to shrink on collars of 
hardened steel and rework the surfaces with the lathe at 
the Royal Mint workshop. 

Astrophysics. — ^The principal work in the astrophysical 
division has been the spectroscopic observations of radial 
velocities of binaries, determined from photographic spectra 
taken with the prism spectrograph. Five orbits have been 
thus invostigatea, Bootis,. 6 .\quiliE, a Coronic Borealis, 

6 Ilerculis, /3 Orionis. In other systems variable veloci- 
ties have been discovered. Detailed records are included 
of measures of the spe<^bgrams of the. above stars, with 
the individual velocities from each plate. 

A new single-prism spectrograph for radial velocity 
work has been designed and constructed with a strain-free 
mounting similar to that^at tl\e Lick Observatory. The 
body of the instrument is supported at two points, with a 
balanced action on a third, and the system is^so successful 
that it is stated \he ffexure is inappreciable when the 
spectrograph is turned through 180®. 

Considerable time has bfen spent in testing the various 

1 Report of the Chief Astrononi«r, Otrawa, for the year ending March 31,. 
1909. Department of the Interior, Sessional Paper No. a^a. (tgiv.) 
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instruinonts and t\|)rrinn*niing on Ihr best methods of 
obs»*rvalion. A ihoroujih test of the new Brashear doubh't 
for stellar pholoj^rapli} has been made by Hartmann’s 
zonal method, and eomparison pholo|jfraphs with different 
adjustments are {;ji\en j’n illiistratiim of the method. 

Other work in this division included micrometric 
measurements of tlouble stars, comet pholo.^raphs, star 
occulta! ions, solar photojjraphy, and adjustment of the new 
larj^e ^ratinj;' spectroj^raph and iwlosliat. 

'ihe civloslat tj'l»*scope is of the forili installed by Hah* 
at Mount M’ilson, known as the Snow telescope, consisting 
of a plane mirror cudostat with secondary* mirror, concave 
image mirror, and Lit trow spectrograph with plane diffrac- 
tion grating. The nuiin ccelosiat mirror, 20 inches 
diameter, driven by clockwork, reflects the sunlight in a 
southerly direction to a secondary plane mirror, which in 
turn reflects the light northwards tot a concave mirror, 
iS inches diami*ter. This forms an image of the sun 
slightly less than 9 inches diameter on the slit plate of 



View of the Ottawa CfrlO'^lat, lookiii); north. .A, main C(.i;lo>»iat mirror ; 
13, secondary ctrlost.-it mirror ; C, concave image mirror. 


the spectrograph, fixed in the basement of the main build- 
ing of thf* observatory. This arrangement of mirrors is 
( learh- shown in the accompanying illustration, taken from 
the report. the whole is covered by a louvred structure, 
part of which can be moved to allow of the sunlight reach- 
ing the cteloslat mirror at all seasons. 

'I'he large solar spectrograph is located in the basement, 
and r«)nsisls of a 0-inch lens of 22 feet 10 inches focal 
length, together with a Michelson* plane diffraction grating 
mounted in the Litlri>w form. The whole instrument is 
iriouiUed so as lo he capable of roftilion about the collima- 
tion a\is, this m.iking it pos^ihle to place the slit tangential 
to any rec|iiired point on the sun’s limb. 

Some inieiesting photographs of comet Morehouse are 
given showing the var\ing ayipearance presented by the 
tail (hiring October ;md November, 1908. 

Giophysiry . — In the geophysical division reports are 
presented showing the progress of determinations of 
seismology, terrestrial^ magnetism, gravity mi*asurements, 
and latitude and hmyiude work on numerous stations 
throughout the Dominion. Ciiari.ks P. Bu'ilkr. 
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rnt: pukcipitin reaction. 

T'lIL precipitin reaction is also known as the “ biological 
n'aclion ” for proteins; it enablers us to distinguish 

and to establish diffenmccs between them which no other 
form of test-tube will detect. Tt is best known as a 
means for distinguishing human from other forms of blood. 
The procedure is briefly to inject an animal (usually a 
rabbit) repeatedly with a foredgn protein ; the serum of that 
animal then gives a precipitate with that protein, but with 
no other. .So if the material injected is human blood, a 
precipitate is produced when the serum of the blood of the 
rabbU is added to human blood, or at any rate lo the* 
blooa of tlni group of animals (the higher apes) to which 
man belongs, but not with any other sort of blood. 'I'he 
reaction is of value in forensic medicine, and it is also of 
valut' to the zoologist, as it enables him to demons! rtite 
the blood-relationships of animals, and by the amount of 
precipitate to ascertain the degree of the relationship in 
figures. 

A vast amount of research has centred around this dis- 
covery, Bordrd, inileiihuth, 'I’chistowitch, and Xutlall 
being a few among the many who have devoted themselves 
to working out its details. A very clear and concise 
account of the principal facts has been recently pidjlished 
in a lecture givt n by Dr. W. A. Sj;hmidt before the Cairo 
.Scientific Society [Cairo Scicniipr Journal, November, 
igii). F^r. .Schmidt’s name is known as one of thosi- 
who have within rei'ont years examined Lgvptian 
mummie.s by chemical means, and his publications on the 
precipitin rixaction have also beeti important. His lecture 
naturally d(*als with the question in a general and popular 
way, but includes a ri'fert'iice to some of his own work. 

Among other interesting points, Dr. Schmidt has deter- 
mined is the resistance of proteins to heal. Jl was 
formerly .suppos(‘d that the “ biological ” f)roperty of 
proteins was easily destroyed by an elevated temperature, 
but .Schmidt has shown that boiling for half an hour is 
necessary to abolish tlKiir power of rc'acling with a pr('- 
cipitin serum ; and even although this is accomplished, the 
heated pnUr'iii .still retains the power when injected into an 
animal of .inducing the formation of a precipitin which 
reacts with heati'd or boiled protein material. Further 
than this, protein imiy still be further “ denaturalised ” 
and retain a corresponding powi'i* ; wh(‘n, for inslaiKM*, 
protein is coagulated by a high temperature, so that 
ordinary neutral re.agents no longer dissolve it, a solu- 
tion of it in dilute alkali will produce precipitin-fonnalion 
in the blood of an injected animal, which will r»*act only 
with the “ d('nalurali.sed ” protein used for the injection, 
'riiis discovery extends thf! usefulness of the precipitin 
reaction, for with the precautions described by Dr. .Schmidt 
it may be employed to d(‘tect prolcMiis (!V(*n though soiiKi of 
their principal chemical properties have been destroyed. 


SCIEXTJFJC MEtlOlilAL VOr.VME, CET.hX 
BH.ITIOX OF Tllji 500711 ASNIVERSAR\\ 

I NJVERSJTY OF S2\ ANDREWS, 


A NHATLV bound memorial voliimi* of scientific papers 
was issued by the.' L’niversity of St. Andrews to 
mark, with other publications, its 500111 anniversary last 
Si'pteinber, .and is edited by Profs. McIntosh, \Steggall, and 
Irvine. 'I'lie first paper, on concrete represeiitatiops of non- 
Kuclidean geometry, by an able mathematician,. Dr. 
D. M. .Somerville, consists of a description of the mosj 
important p'pre.senlations which have been devised for 
non-Fuclidean geometry within the field of ordinary 
Euclidean geometry, viz. : — (i) the Cayley-Klein projective 
metric, or representation by straight lines refern'd to a 
conic as absolute ; (2) the conform representation by circles 
orthogonal to a fixctl circle; (3) Beltrami’s geodesic nqire- 
sentation on surfact^s of constant curvature ; (4) McClintock 
and Johnson’s representation by “visual geometry”; 
(5) the representation by a net of conics through*two fixed 
points; and (b) I’oincar^‘’s representation by* diametral 
sections of a quadric surface. 

The second paper is on thi* algebraic solution of in- 
determinate cubic equations, by Mr. Robert Norrie. Tlni 
third, by F’rof. Fedilii', treats of the problem of partition 
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of enerj^y, <*spt?cially in radiation, with tlu; author s usual 
ability, and tin* saint* may be said of the fifth paper, by 
the same skilful experimenter, on the deviations of the 
oseillations of ^ viscous solid from the isochronous law. 
Mr. J. P. Dalton j^ives a careful di^^est of the acrurary 
attainable with a modifii*d form of .Xttwood’s machine, 
whilst Mr. J. H. kilchie further extends previous rese.arches 
by Prof. Peddie on the dissipation of enerj^y and other 
effects observed in torsional oscillation. The last of this 
series is an account of interesting experiments on wave 
impact on engineering structures, carried out by Prof. 
A. II. (iibson and Mr. \V. N. Elgood, resulting in the 
conclusion that the effective internal pressure due to wave 
impact cannot e\ce»‘d that exerted by wave impact on the 
face of a breakwater, and suggesting the provision of 
drains opiMiing on the sheltered face. 

The sitction devoted to chemistry contains a critical 
account pf a new seri(‘s of methylated sugars rt*cently 
obtained in the Purdie Research I.aboratory .at .St. 
Andrews by Prof. Irvine. The* extended application of 
these researclies is reviewed in an excellent paper by Mr. 
C. R. Young, whilst Mr. W. .S. Denham ably treats of 
new methods in the preparation of anhydrides of organic 
acids, and .Mr. R. C. W’allace deals with the relation- 
ships of indium ’and thallium. 'I'hese researches give an 
indication of the* importance ;md variety of the work 
recf'iitly carried out in thijij department. L’nder the section 
of natural history and medicine. Prof. McIntosh gives a 
bri«*f history of the chair of natural history at St. 
Aialrews, and Prof. DWrey 'riiompson reprints his pn‘si- 
dential address to tlu* British .Association, entitled 
“ .Magnalia Natura* : or the (ireater Problems of Biology.” 
Tin* next paper is by Prof. K. K. Prince, dealing with the 
pioneer work in scientific fishery investigations at St. 
Andriiws, and maki’s mention of nian\ workers, now 
scattered in diverse regions, who have extended our know- 
ledge of the department in ;i noteworthy manner, .and by 
none more than the writer of the article. 'I'he last is a 
medical contribuB‘nn on the important subject of the 
toxicitN of local an;cslhetics, by Prof. C. S. Marshall, who 
carried out a series of careful experiments with no fewer 
than eight drugs 

No zoological researches are included in the volume, 
since its scope was not understoiKl until too late for the 
insertion of the able contributions of siuh well-known 
investigators as Dr. ll. C. Williamson, Dr. 11 . M. Kyle, 
Di‘. Wm. NicoII, and many others wliose names appear in 
the list of publications emanating from the (.latty Marine 
Laboratory. 


T/fR CONTROL qR INSECT PESTS IN 
CANADA, 

A 1 tbf' meeting iff the Manchester Lit<*rary and Philo- 
sophical Society on January 0. Dr- C. Gordon 
Hewitt, Dominion entomologist, gave an account of the 
r.'xvagtf!* of insect pests in Canada, and the means taken 
by the Dominion (iovernment to combat them. The 
annual opening up of vast tracts of country, previously 
wild, destroys the balano* of nature, and swarms of 
insects, finding fresh stores available, devastate the new 
growths. Some of these insects are of native origin, but 
are more fretjuenily introduced. Thus the Hessian fly, 
Mayatiola destructor. Say, appeared in iSi6; the wheat 
midge, DipLosis iritici, Kirby, in 1828; the chinch bug, 
lili.s.sus Jeucoptcrus, Say, in iSof) ; and the Colorado 
pofitto-beetle, Lcptiiiolarsa deccmlincata, .Say, in 1870. 
riie larch sawfly, f.ygaconcwaius erichsonii, H.artig, 
reached Canada in 1882, and in a few years destroyed the 
mature larches over practically the whole of eastern 
Canada. 'I'he pear-leaf blister-mite, Eriophyes pyrt\ 
Nalepa, was first n*ported from Nova Scotia about. 1887, 
and has sincei spread across ('anada from the .Atlantic to 
the Pacific. * 

Other pests n*ferred to included the clover-root borer, 
liylesinus trifolii, Muller ; the warble-fly ; the apple fruit- 
miner, .irg^estliia ^onjugclla, Z. ; the apple m.aggot, 
Rhagolctis pomonella, VValsh ; and the San Jos^ scale, 
Aspidiotus perniciosus, Comst. It was found necessary 
to pass the San Josif- .Scale .Act, prohibiting the importation 
of trees and nursery .stock from countries in which the 
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scab* was known to exist; in 'ipoi the restriction was 
renmved, but inb'cted plants were fumigated by prussic 
acid befon* admission. The brown-tail moth, Kuprociis 
chrysorrinuut, L., has now reached Canada, and is attack- 
ing oak, eliii, and maple, in .addition to fruit tn*es. ('on- 
trary to expectations, tlu* severe tvintcr^ of Canada do not 
prove to !)•• *,0 f.atal to the larva? ; experit'nce has shown 
that .some 30 per cent, survivi* after being frozen for two 
months in ;i block of yc*e. Attention is therefore being 
given to the parasites^ of this species ; also the severely 
infe.sted trees are sprayed to kill the young larv.e. 

Dr. Hewitt gav^! an account of the precautionary 
measures tak<*n and of legislation in the Dominion, and 
of the history of the Entomologic.'il D(*partment there. 
Educational work is undertaken, and agriculturists and 
.as.sociations addressed on the means of prevention and 
control of outbreaks. # At Ontario .Xgricultural College, 
and in other provinces, men are trained to act aft 
assistants and inspectors in this branch. 


-EXTERNA!, ” DEGREES AT THE f A7 I7 !:A\s7'/’V’ 
OF LONDON, 

CIR WlLl.IA.M RAMSAY’S lettrr lo N.xtlki- on the 
value of the ” extf'rnal ” degrees of the University 
of r.ondon, published on l''(‘bruarv i (vol. Ixxxviii., p. 445)1 
has given rise to a number of lelt«*rs upon the .subject. 
As several correspondc*nts traverse tin* .same ground, and 
limitations of space will not pi'rmit us to publish the letters 
in full, we subjoin a summary of the chief points* raised. 

Dr. A. D. Waller, K.R.S., thinks that ito useful pur- 
pose would be S(‘rved by any tlisciission of the particular 
ciise cited by Sir William Ramsay, where it is suggested 
an injustice has been done to a late student of University 
College, and proceeds to consider the* principle involved. 
He urges that the gr(‘at d(*sideraluni as regards the 

superior degrees of the University ” internal ” as well as 

“ external ” — is not the abolition of the ” external ” 
degree, but publicity during examination of both ^ kinds, 
.\ candidate presenting a doctoral thesis lo the University 
is, says Dr. Waller, in. the position of an investigator 
pn*senting a communication to a learn(*d society, and 
ought to be called upon, or p(*rmitted, to «‘xpoiind and 
uphold his thesis by speech ;md by demonstration in the 
presence of the University. 'I'lie ” **xlernal ” examinations 
ouglil not, he maintains, to be ;ibolisIn*d, for they htaye 
been, and are, of far-reaching value as affording a guiile 
to study and a standard of. ('xcellence. throughout the 
banpire. 

Brof. r. Johnson, of the Royab College' of Science, 
Dublin, directs .attention to the fact that the University of 
London w.as founded, in part, for stiHb*nls whtau circum- 
stances prevent from attendance . at th*- I.ondon courses of 
instruction, and argues against the .abolition of the 
“external” side in the University. He contends that the 
agitation for the conversion of the e.xamining into a teach- 
ing university had its origin largely in the unpublished 
desire to s.afeguard certain vested interests. It was no 
uncommon thing in the old days, he says, for a professor 
in a London college to find his s.al.ary reduced owing to 
loss of fees caused by his replacement, at the end of his 
term of office as an ex.aminer, by a provincial or other 
examiner. “ This ‘ anomaly ’ or ‘'injustice ’ was nmioved 
by the creation of the University’s teaching side and intern 
examinerships.” 

Mr. W. J. 0.ikes, of the Oakes I n.stilute, Walton, Liver- 
pool, emphasises the similarity in the rc‘c|uirements, so far 
,as the arts courses are concerned, for ” internal * and 
“external” degrees, and aftaches great importance to the 
fact that “ external ” candidates for science degrees must 
providi* suitably attested evidence of practical training in 
a laboratory. He points out the comparatively small pro- 
vision in provincial centres of scholarships to enable young 
men and women to attend day courses at local universities. 
He asks, ‘‘ What are the young men who come from homes 
where the income is less than 200/. a year to do?” - If 
no other case could be made out for the “ external ” 
degree than that of the* young men who cannot possibly 
attend the day classes of a univ<*rsity, this would, Mr. 
Oakes says, outweigh all the arguments which can be 
.advanced against it. 
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SOME PHASES OF THE COAI^DUST 
QUESTION.' < 

TJP to the year 1875 all great colliery explosions in this 
^ country were, attributed to the accidental ignition of 
a large volume ot firedamp that had either previously 
existed in an abandoned empty space, or goaf (like that 
which admittedly caused the Whitehaven explosion in May 
1910). or was supposed to have, burst suddenly into the 
workings and filled them with inflammable gas. In the 
absence of a goaf, and when, for some reason or other, the 
occurrence of an “ outburst of gas ** was not assumed, the 
cause of the explosion was described as a mystery. 

In 1S45 Faraday and Lyell directed attention to the 
presence of crusts of coked coal-dust and to the evidences 
of intense heat which they had observed in the workings 
of Haswell Colliery after an explosion, which they, no 
doubt correctly, assumed had been caused by the accidental 
ignition of a large quantity of firedamp ijj| the goaf. 
Following up that assumption, they remarked that “ there 
was every reason to believe that much coal-gas was made 
from this dust in the very air itself of the mine by the 
flame'^bf the firedamp, which raised and swept it along.” 

These words indicate clearly, I think, what was in their 
minds, namely, that the participation of the coal-dust was 
an important, but by no means an essential, incident in the 
firedamp explosion. 

During the fifteen years preceding 1875 som,e French 
engineers expressed the opinion that coal-dust must have 
greatly le.ngthened the flaifie of certain ‘'Small explosions of 
firedamp and blasting shots, and aggravated the con- 
sequences to a corresponding extent ; and one of them, M. 
Verpilleux (whom, however, none of his contemporaries 
seemed disposed to follow), went so far as to compare, in 
relative importance, the initial flame with that of the 
priming, and the coal-dust flame with that of the discharge, 
of a gun. 

I had been seeking for a rational explanation of great 
explosions for some years before 1 came to South Wales 
as assistant inspector on mines. Before that time I had 
had much experience in investigating the causes of small 
firedamp explosions in damp and wet mines in Scotland, 
but of no explosions of any kind in dry and dusty mines. 
Accordingly, when I found that all the great explosions in 
this district had occurred in mines of the latter, and none 
of those of the former class, 1 began to associate them 
with the presence of coal-dust. Acting under this 
impression, I made experiments in the summer (July 3) of 
1873 with a mixture of coal-dust and air, which was made 
to flow through the snjpdl wooden apparatus described in my 
first paper on coal-dust referred to hereafter. I found 
that when a small proportion of firedamp, less than that 
contained in the return airways of practically every fiery 
mine, was added, the resulting mixture could be ignited by 
means of a naked light, and continued to burn with a 
dark yellow, smoky flame so long as coal-dust and fire- 
damp were supplied to the current. This discovery proved 
to my entire satisfaction that coal-dust, although" consist- 
ing of solid particles, played exactly the same part as a 
combustible gas when disseminated in the air — could, in 
fact, be substituted for firedamp, and did not require the 
extraneous heat of a firedamp flame, as imagined by 
Faraday .and Lycll, ** to distil coal-gas from it.** So far 
as I was personally concerned, the question was solved 
then and there ; that is to sav, I had no longer a shadow 
of doubt that coal-dust played the principal, and fired.'imp 
only a subordinate, part in all great explosions ; or, again, 
that coal-dust played the part that had been assigned to 
‘‘ outbursts of gas ** by the colliery explosion experts and 
inspectors of mines of that day and of many previous 
years. 

In December of the same year, when an explosion, by 
which seventeen men lost their lives, occurred in a dry 
and du>ty district in Llan Colliery, near Cardiff, I made 
a careful siudy of all the circumstances, attended the 
inquest, and gave evidence * to the effect that in my opinion 
coal-dust had hern the paramount factor in the explosion ; 
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that the coal-dust had been swept up from the floor, mixed 
with the air, and ignited by the explosion and flame, 
respectively, of a comparatively small volume of firedamp, 
and that this gas had itself been accidentally ignited by 
a naked light. 

At the same time I made some further experiments with 
coal-dust, as well as another series to determine the height 
of the firedamp cap corresponding to various mixtures of 
air and firedamp containing carefully measured proportions 
of each (a subject that had not been previously investi- 
gated). I then prepared a paper entitled “ On the Influ- 
ence of Coal-dust in Colliery Explosions,** and through the 
late Dr. Frankland presented it to the Royal Society, by 
whom it was published in the following March (Proc. Roy. 
Soc., vol. xxiv., p. 354). 

Early in 1S76 Mi*, (now .Sir Henry) Hall carried out his 
celebrated experiment with a blasting shot, and published 
an account of it in June of the same year ; linvo years 
later Prof. Marrecco and Mr. Morison, and four years 
later Sir Frederic Abel, made experiments with coal-dust, 
and in 18S6 the two inspectors of mines Messrs. W. N. 
(now Dr.) and J. B. Atkinson published a book di'scribing 
explosions in certain mines in their respective districts, 
which they attributed to coal-dust. 

Owing chiefly, as can now be fully appreciated, to the 
small proportions of volatile matter contained in the two 
kinds of coal-dust with which ..ly experiments wen? made 
(about 16-5 per cent, and 18 5 per cent, respectivrly), and 
partly, no doubt, also to the swiftness of the air-current 
necessary to, sustain it in suspension in the apparatus, I 
had not up te this point proved that a mixture of air and 
co.al-dust, at ordinary pressure and temperature, could be 
ignited by means of a naked light. On the other hand, I 
had proved that, when less th.an i per cent, of firedamp 
was added to such a mixture, it could be so ignited, and 
continued to burn like a large jet of inflammable gas. 
Again, at p. 36c) of my first paper I stated the »')pinion 
that ‘‘ if coal-dust could be made fine enough, and were 
thoroughly mixed with dry air in the pqpportion of about 
one pound to 160 cubic feet of air, the mixture might at 
least be so nearly inflammable ** (at ordinary pressure and 
temperature) ” that an explosion begun in it in a con- 
fined space,’* like the workings of a mine, “ might be 
propagated through it’*; and, further, on September 7, 
1878, T said, in Iron : — 

“It must not for a moment be supposed by an\*one who 
has perused the foregoing pag(*s th.it because I have only 
spoken of mixtures of air and coal-dust, or of air, coal- 
dust, and liredamp, as forming feebly explosive iiiixtures, 
I mean to imply that they cannot produce any, (u* all, of 
the results ob;served in the most destructive explosions that 
have ever been witnessed. I h^i^e constantly inatle use of 
the qualifying expression “ at ordinary pressure tempera- 
ture^^^ thereby signifying that their behaviour at extra- 
ordinary pressure and temperature, such as are brought 
into play when an explosion is begun in a confined space, 
like the interior of a mine, may be, and probably is, very 
different.” “ That they do behave very differently has long 
been my .settled conviction. ...” 

I entertained no doubt in my own mind as to what result 
would follow the initiiil stage, but in laying the question 
before the Royal Society and others T could not go beyond 
proved facts, and hence the necessity of approaching it 
hypothetically in my first paper, as hVlows (loc. cit., 

“if it could be shown . . . th.it a mixture ^of .lir and 
co.il-dust is inflammable at ordinary pressure and tempera- 
ture there would be no difficulty in accounting for ' the 
extent and violence of many explosions which have occurred 
in mines in which no large accumulations of firedamp were 
known to exist ; for it is only necessary to suppose that a 
sudden gust of wind (originated, ior example, by the ex- 
plosion of a small accumulation oT firedamp) had swept 
through the adjoining galleries, raising a clou^ of dust into 
the air, and then all the other phenomena would follow 
in regular order. The flame of the originally inflammable 
mixture would pass directly into the newly formed one, 
exp.inding its volume ; the. disturbance would te propag.ited 
over an ever-widening area until that .area might possibly 
become co-extensive with the workings themselves ; and the 
consequences would be the same as if the whole space had 
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been filled with an inflan^nable mixture before the disturb- 
ance began.** 

It was demonstrated a few years later (Proc. Roy. Soc., 
No. 210, p. 437), by means of a larger apparatus built at 
Llwynpia C'ortiery With funds provided by the Lords of 
Committee of Council on Education, at the instance of the 
Royal Society, that a mixture of air and coal-dust from 
the same sources and of the same quality as that which 
had been used in my first experiments was inflammable 
at ordinary pressure and temperature. The cloud of coal- 
dust thrown out of that apparatus into the open air. in 
some instances from 30 to 50 feet long by from 10 to 15 
feet in diameter at its widest part, was permeated with 
rolling flames in identically the same manner as, although 
on a smaller scale than, the corresponding clouds ejected 
from thr* larger apparatus at Altofts and Litvin. 

It might have been expected that this final proof would 
have sc'ttled the question definitely ; but, as its subsequent 
history shows, the numbi.'r of those who began to discuss 
it has been so great, and their opinions so diverse, that 
but little progress has been made during the thirty years 
that have since elapsed. 

'fhe object of my experiments was to elucidate the causes 
of great colliery explosicais. Th(‘y were a means to that 
end, and nothing more. For it appeared to me that if 
once the causes were l«.xown a means of prevention would 
be easily discovc'red, but that, so long as explosions con- 
tinued to bo attributed outbursts of gas, which could 
neither be foreseen nor prevented, the safety lamp would 
be looked upon as the miners* only shield against a 
constantly threatening danger. 

Proneiiess to attribute all explosions t<^ firedamp was the 
real stumbling-block to progress. It held the French 
engineers and many others in bondage for thirty-one years 
after 1875, rfhd was only finally and effectually removed 
by the occurrence of the Courri^rcs €»xplosion and the 
sensational phenomena subsequently revealed in the experi- 
ments at .Mtofts and Litvin. 

.After arriving at the conclusions narrated above, T 
sketched out in* another article, which was published in 
Iron in 1878, what appeared to me to be two necessary 
additions to the Coal Mines’ Regulation Act, as follows : — 

(1) “ No shot must, on any pretence whatever, be fired 
in a dry miiui until the floor and sides of the working 
place, or gallery, in which it is situated have been 
drenchf.d with water, and rendered artificially damp, to a 
■distance of at least 15 yards from the shot-hole.” 

(2) *• In every naturally dry mine water shall from time 
to tim«' he sprinkled on the roadways, and in the neigh- 
bourhood of th(* working places, in sufficient quantities to 
render them damp at all times, both by night and day.” 

In 1886 the first of these two rules was adopted in the 
Coal Mines’ Regulation .Act, i88()--7, but 20 yards was 
specified instead of 15 ; the second was voluntarily'^ adopted 
almost immediately in many mines in South Wales and 
elsr?whf*re, and was made compulsory by the Prussian 
"Government in iSqq-iqoo, but is not insisted on by the 
law of this country. 

T can still conceive of no better safeguard ag.ainst the 
dangers of shot-tiring than that of rendering the dust harm- 
less with water in the manner now specified in the Coal 
Mines’ Regulation Act, provided it be properly carried out. 
As regards the second precaution, T am now of opinion 
that universal watering might be safely dispensed with if 
a zone of wet ’ground of adequate breadth were created 
round about every ypccumulation of explosive gas or every 
point at which such an accumulation is liable to occur in 
open spaces near the working places or accessible to the 
workmen. * 

Although French engineers had taken a prominent part 
in the assigning of a certain rdle to coal-dust thirty or 
forty years ago, they rejected the coal-dust theory from 
the first, and continued to oppose it until within the last 
few years, concentrating the whole of their attention, as 
M. Taffanel. tells us, upon discovering the best means of 
dealing with firedamp. As an indication of their attitude, 

I may quote the words of M. H. Le Chatelier, who, writing 
in iSoo regarding the three supposed special causes of 
explosions, viz. baroifletric variations, coal-dust, and out- 
bursts of gas, expressed himself as follows : — 

“ The first is purely imaginary, the second* is insignifi- 
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cant in the absence of explosive mixtures of firedamp and 
air, the third alone is really sei^ious, but happilv it occurs 
only under very exceptional circumstances.”® 

it is remarkable, therefore, that the sudden blow which 
eventually shattered this oppo«**ion and brought the coal- 
dust question into world-wide prom^ience,^ namely, the 
great disaster at Courri^res Collfery bi 1906, in which more 
than 1100 men perished, should have fallen upon France 
herself. The effect was immediate ; commissions and com- 
mittees were hastily caUed together or revived, thousands 
of pounds were forthcoming for experiments, apparatus on 
a comparatively gigantic scale was erected in England, 
France, and the united States, and experiments were re- 
sumed in an artificial gallery in Austria that had been 
disused for several years. 

In the midst of this great awakening in the coal-mining 
world, the Mines Department of 'the Prussian Government, 
which formulates andcpromulgates the laws governing the 
safety of the Westphalian coal mines, remained apparently 
unmoved. 

In 1884 the Prussian Firedamp Commission made ex- 
periments witn coal-dust on a fairly large scale in an 
artificial gallery at Kdnigsgrube, Saarbriicken, some of 
which were seen by Lord Merthyr and myself on 
October 24 of that year. The dust employed in these ex- 
periments was collected from the floors of various collieries 
producing coal of different qualities, and as it was sub- 
mitted to the test without having been sifted to nmiove 
the coarser particles and reduce it to a uniform degree of 
fineness, the different kinds naturally gave different results. 
As a consequence,/ the commission reported that although 
some kinds of dust produced explosive phenomena, and 
were therefore highly dangerous, others did not do so 
under t|he same conditions, and might, therefore, be con- 
sidered safe. Acting under this impression, they .recom- 
mended, first, a system of watering in a general way in 
dangerous mines ; secondly, the use of brisant and short- 
flaming explosives in place of gunpowder in all dusty 
mines ; and, thirdly, the thorough damping of fhe dust for 
a distance of at least 10 metres in front of every blasting 
shot.* 

Soon after the completion ol the experiments water- 
mains were laid in the Saarbriicken mines, which belong 
to the Prussian State,® and later some of the large West- 
phalian mines began to follow their example; but very 
little was done in this direction until after the occurrence 
of a disastrous explosion at Carolinengliick Colliery on 
February 17, 1898, by which 116 men were killed. 

Experiments with shots charged with gunpowder on the 
one hand, and with brisant explosives on other, in the 
presence of inflammable gas and coal-dust, were begun 
more or le.ss simultaneously in Germany, France, and 
other Continont.'il countries, and in England both with 
brisant explosives and water-cartridges, early in the 
nineteenth decade of last c(‘nlury. I had the honour of 
conducting those carried out in this country duftng a period 
of several years, with the collaboration of Lord Merthyr, 
who was a member of the Royal Commission on Accidents . 
in Mines, under the auspices of which they were made. 

.As the result partly of the voluntary, partly of the legis- 
lative, action taken in this country, it will be seen from 
the following tabic that there has bce*n a marked diminu- 
tion in the number of d<‘aths from explosions during the 
1.1st thirty yt^ars, notwithstanding the increase ^f more 
than 50 per cent, in the number of men cmployea and in 
the output of coal : — 

Year, or Average of Period Named. 


Period 


Output 

Men employed 
underground 

Number 
of deaths 

I year 

1851 


.. — 

. 321 

r-*,. ... 

18^2 


— 

. 264 

10 years ending 1862 

— 

.. — 

. 216 

jy y» It 

1872 

128,680,321 

.. 403,281 .. 

238 

it *• If 

1882 

168,921,705 

.. 461,024 .. 

. 263 

>f I* 

1892 

203,322,840 

588,446 .. 

’ 147 

>y »> n 

1902 

250,940,800 

.. 747.509 .. 

XO4 

9 tt It 

I9II 

— 

.. — 

• 134 


^ Le Grisou et .ses Accidents, Extrait de la Revue G^n^rale des Sciences 
pares et appliciu^es. No. 20, du 30 Octobre, 1890, p.^ 1^. 

* Ifauptbericnt der Preussischen fkhlagwetter Commission, p. 221 (1887.) 
Die Entwickelung des Niederrheinisch-Westfdliscbeti Steinlcohlen- 
Rergbaues vol. ii., p. 6 (1904). ^ ^ 
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The hi^h nvora^c of last poriod of nine y«'ars is 
due to the occurrence of two f^reat explosions, admittedly 
of coal-dust, in which 4€So men were killed. 'l*o my 
personal knowledj4e these two explosions might have been 
avoided had ordinary precautions been taken of Iht' kind 
referred to above. 'Hut for these two explosions the aver- 
age of the last nine 'years would have been So inste.ad of 
134, or the lowest on record for sixtv years. 

In the L nited Stales, the greatest coal-|)nKlucing country 
in the world, the coal-dust questibn attracted scant atten- 
tion until 1007, when the total deSth-roll from coal-dust 
explosions, so-called ** windy shots,” vnd gunpowder ex- 
plosions reached the appalling figure of 1148. 

In iQoS Congress was induced to vote a sum of money 
for the investigation of mine explosions ; the (ieological 
Survey was entrusted with the work, and on DecembiT 3 
of the same year a testing station that h;id been built at 
Pittsburg during the interval was fftinally opened. 

I he recent experiments have corroborated the announce- 
ment made many years ago that ati explosion capable of 
propagating itself through the workings of a mine cannot 
be initiated unless the cloud of dust and air is both large 
dense, . and is ignited bv rf flame preceded bv an air- 
wave. 

rile quantity of du^t orilinarily in the air, or raised bv 
the passage of a train of mine waggons, however rapidlv 
they may b(‘ moving, is far too tenuous to be in the 
slightest degree inflammable. 

M. JafTanel states® that the minimum quantity of the 
vrry highly inflammable coal-dust employed in his experi- 
ments thai^must be suspeiub*d in still air before the mixture 
can be ignited by a large flame like that of a comet lamp 
is I lb. to 80 cubic feet ; that the probability of a dust- 
cloud of that dcnisity being formed in anv mine working 
under normal conditions is extremely feeble ; and that even 
‘‘in working places called rcry dusiy or smokinf* the 
density docs not exceed more than a few grams per cubic 
metre ” (say,^ on(*-third of an ounce in So cubic feet, or 
about one-fifticth of that required to render the mixture 
inflammable). 

1 mention these facts in order, if possible, to counti'ract 
the exaggerated notions that have sometimes of late been 
expressed regarding the dangcMous nature of coal-dust 
even in .a state of quiescence, some persons seeming to 
credit it with qualities akin to those of gunpowder. 

'I'he relative fineness of the dust, proportion of volatile 
matter contained in it, and quantify present per unit of 
lengtli in the experimental gallery determine the velocity 
of the flame and the pressure attained by the explosion 
at any point. ^ When all three conditions are favourable 
the velocity and pressure increase rapidly with the distance 
traversed, a'^d if the' distance is sufliciently great the 
pressure is liable to burst tht? gallery, as it did in one or 
two instances- at .Mtofts and Li^f-vin. As the dust for 
experiments Js prepared mechanically from pure co.al, .and 
may be made far finer than the average of that found in 
any colliery, it follows that the velocity and pressure of 
explosions in the artificial galleries may be, and no doubt 
in many eases are, far greater tha'n those that occur in 
an explosion in a dry and dustv mine, for in the latter 
the dust swept up by the airwave which precedes the 
flame contains a mixture of coarse and fine particles of 
noth combustible and incombustible matter. Rut the 
coarse particles of both and the fine particles of iiicom- 
inistible m.ntter reduce the temperature of the flam< , and, 

( onsequently, both its velocity and pressure must neces- 
sarily be reduced in a corresponding ratio. 

It is recognised, then, that the conditions under which 
rxperifnents are made in an artificial gallerv are not quite 
the same as those which obtain in a mine, and that^lhe 
|esuits observed ,n the one case may he essentially different 
m many respects from those experienced in the other. 

ence It aris»*s, probably, that although experiments have 
been assiduously carried on in artificial galleries for 
\ears, no distinct pronouncement has yet been made 
'■xplosior.' "leans of either preventing or arresting 

gallery has been lent to a joint committee 
IS ing of the original committee of colliery owners and 
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members of the Royal Commi|sIon on Mines, which is 
stated to be about to undertake further experiments ; M. 
Taff.-mel, who conducts the experiments for the French 
collier}' owners, continues his experiments, and has 
sketched out a programme for many morfl«>; the Austrian 
investigators have made experiments with mixtures of 
coal-dust and cement-dust, with watered zhnes, and with 
what they designate water-curtains, which have not given 
satisfactory results ; and, lastly, the experiments at the 
Pittsburg gallerv have been only of a preliminary character 
so far as described up to the present, and have shed no 
particular light on the subject. 

So far, tlien, no finality has yet been arrived at, and 
all the investigators have intimated that they have many 
more experiments still to carry out. But since these ex- 
periments W(‘re begun, and since the dangerous nature of 
coal-dust has been publicly demonstrated by their means, 
two explosions, fit to take rank with the most disastrous 
of last century, have occurred in this country, showing 
that the demonstrations have; been futile so far as stimu- 
lating spontaneous action on the part of some managers 
t<» take even ordinary precautions is concerned. Partly for 
this reason, and partly because we may have to wait for 
soim* vfars longi^r l)»don* the inve'^tigators arrive at a 
unanimous dirision as to what they think ought to be 
done, it would perhaps be widl in the meantime to adopt 
a course that would undoubtedly have* the effect of vastly 
reducing, if not entirely elimfnatfhg, the risk of explosions, 
both in damp and dry mines, by establishing three simple 
rules of the following import — 

(1) 'I hal in all dry mines tin* dust within the radius of a 
shot-hole now specifietl by the Coal Mines Act be damped 
H'l’f/i sfirinklcrs atiached to n luntrr-nuiin. (I am of 
opinion that th»‘ distance of 20 yards from the shot-hole, 
within which the dust is n‘quired to be watered accord- 
ing to the existing law, is unnecessarily gri'at, and that 
with the short-flaming explosives ami water-cartridges 
now in use a distance of 10 yards is ample.) 

(2) That in all dry mini's tin* dust be damped within 
a certain minimum radius of every accumulation of in- 
flammable gas, or place in which the air shows a cap 
of one-quarter of an inch or upwards in height, by the 
same means as those mentioned in the first case. 

(3) 'I'hat all work be prohibited in both dam[) and dry 
mines within a certain minimum radius of every accumula- 
tion of inflammable g.'is, or place in which the air shows 
a cap of more than one-quarter of an inch in' height, 
excepting only that requireil for the removal of the 
accumulation, or foul air, respectively. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

BiRMiXGn.\.M. — The Coal Owners’ .\ssociations of th** 
South Midland district, realising that rescue work in mines 
is a subject in connection with whicli research is desirable, 
have arranged with the University for the appointment of a 
lecturer in mint* rescue work. The stipend of the lecturer 
will be defrayed by the Coal Owners’ Associations, the 
amount oftered being 250/. per annum. 'IMie functions of 
the lecturer will be not only to give lectures and instruction 
in the subject at the University, but also to be responsible 
for the organisation of rescue work, and to superintend the 
equipment and training of rescuers ihroughcut the district. 

Mr. John Furneaux Jordan has beeo appointed Ingleby 
Ifclurer for the current year. 

I-ONDON. — 'riie report of the* Royal Comniissiop y on 
I niversity Education in London, recommending a central 
building for the University, to which we referred in an 
article published in Nature Qanuary 4), has already pro- 
duced an important scheme for tht* acquisition of a vacant 
site of morft than 100,000 square feet immediately behind 
the extension of the British .Museum. The site consists of 
four plots, two on each side of the new Briti.sh Museum 
.Avenue, on one of which it is proposed that a .spacious 
hall should be built for the University, the other three 
plots being used for administration, library, ^small lecture 
theatres, rooms for graduates, anef heaclquarters of the 
Ofticers 'Fraining (.'orps. The site is part of the Bedford 
estate, and it is stated that the Duke of Bedford is pre- 
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pared to dispose of it for the purposes suggested. Appar- 
ently the schen^ nad not at the time of its publication 
received the approval of the Senate of the University, and 
has been launched in anticipation of that approval and of 
support from wealthy benefactors of the University. The 
site is central ^ position and adequate in area, while its 
proximity to the British Museum is obviously a great 
recommendation. 

^ Oxford. — Prof. W. Odling, F.R.S., has sent the Vice- 
Ch.'.mcellor a formal intimation of his resignation of the 
W'aynflete professorship of chemistry, to lake effect from 
the end of 'Prinity term, uhen ho will have completed forty 
years’ tenun* of the office. 

Dr. K. 'P. Wnri'iAKFR, F.R.S., Royal Astronomer of 
Ireland, has been ai)poifUf'd prof(*ssor of mathematics jp 
the Univt'jsilv of Fdinburgh, in succession to the late Prof. 
Chryslal. 

Mk. Clemkm Stkimii'asov has offered a gift of 5000/. 
to the .Armstrong ('oll»'g».*, Newcastle, towards the proposed 
building for the new agricultural department of the college 
for advisory work among farmers in the north-cast of 
Fngland. Phe schmu.* of the department has been planned 
at ihf invitation of lh<‘ IVinrd of Agriculture, and the gift 
has been accepted with the cordial thanks of the council 
of the college. ^ 

Tiik Ihiiversily of St. Andrews has decided next July to 
confer the honorary degree of LL.D. upon Prof, 
(i. 1 *'. 1 .. P. f Cantor, professor of mathematics at the 
Friederichs I'niversity, Halle; Prof. G. G. Henderson, pro- 
fc'ssor of chemistry in Glasgow Technical College; Prof. 
J. P. Kuenen, of Leyden, formerly professor of physics in 
University College, Dundee; and Sir John Batty Tuke, 
who for m.'iny >earh represented the liniversitics of Edin- 
burgh anrl St. .Andrews in Parliament. 

'PiiK ('i.Mitral 'J'rchnical Cjdlege Old Students’ Association 
;ipj)(*als for subscriptions for a memorial to Prof. Ashcroft, 
who died suddenly on December 14, 19 ii. It is proposed 
to place a tablet to his memory in the college, and to 
assist his son, who is now about fourteen years old, to 
follow and complete the course of training which Prof. 
Aslu-roft had planned for him. Donations should be 
addressed to Dr. E. F. .Armstrong, 98 London Road, 
Reading, If possible before the end oLthis month. 

His Majesty the King has been pleased to direct that 
thr (ilasgow and West of Scotland Technical College shall 
henceforth be known as “ The Royal Technical College, 
Glasgow.” This new title will fittingly commemorate the 
visit paid by King Edward to the college when he laid 
the memorial stone of the new buildings in May, 1903. 
'1 he buildings are now complete, and contain about seven 
acres of -floor ^ace. Their cost, together with site and 
equipment, amounted to more than 360,000!,, all of which 
sum, except about 90,000/. from the Scottish Education 
Department, was provided by’ voluntary donations. Last 
session there were 536 day students and 4842 evening 
students in attendance, while the continuation classes in 
science affiliated to the college, and extending throughout 
the six surrounding counties, contain more than 8600. 

We learn from The Sydney Morninfi Herald that three 
new chairs arc to be established .at the University of 
Sydney in consequence of the additional vote for the work 
of the Univcrsicy sanctioned by the T.egislaturc. The new 
professorships deal with botany, applied chemistry, and 
economics. The chair of botany is required for the agri- 
cultural curriculum. With regard to the chair of organic 
and applied chemistry, it has long been felt to be desirable 
that organic chemistry and ils various applications to the 
products of the country should be fully taught. The 
Government has also given the University a liberal grant 
to assist the liljrary, and has made a grant for this year 
for the provision of apparatus for the medical faculty and 
for the engineering department. The sum of 2500/. has 
been set apart for the extension of the departments already 
existing in the tJniv£rsit\i, in addition to a vote to assist 
in providing retiring allowances for old officers of the 
University when the time comes that they are no longer 
able to perform their duties. 
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Tuf. programme for llic Congress of the Universities of 
the Empire, to be hold in London this year, has now been 
published. On ihe morning of July 2, Lord Rosebery, 
Chancellor of the Univvjrsilies of London and Glasgow, and 
Lord Rector of the University of. St. ^drews, will take 
the chair, and the subj'ecls for diifcu.ssion will be : — 

(1) question of specialisation among universities; (2) inter- 
university firr.'ing«*ment.s for post-graduate and research 
students. On the morniitg of July 3, Lord Curzon of 
Kedleston, Chancellor df the I'niversity of O.xford, will 
preside, and (i) the r^'Kation of universities to technical and 
professional education and to education for the public 
services, and (2) interchange of university teachers, will be 
discussed. During the afternoon of the same day the 
subject will be the problem of the* universities in the East 
in regard to their influence on rliaracter and moral ideals. 
At the morning .session July 4, Lord Rayleigh, Chan-* 
cel lor of the University of Canibridge, will preside, and 
the .subjects discussed will bo : — (r) conditions of entrance 
to universities and the mutual recognition of entrance tests ; 

(2) action of universities in relation to the after-careers of 
their students. In tin? afternoon the chairman will be 
Lord Haldane, Chancellor of the Lhiiversity of Bristol, and 
the subject of university extension and tutorial class work 
will be introduced. .At the concluding session on July 5, 
Lord Strathcona and Mount Royal, Chancellor of the Uni- 
versities of Aberdeen and McGill, will preside, and the 
subjects will be : — (1) the establishment of a Central 
University Bureau : its constitution and functions ; (2) the 
position of women in universities. 

At the annual dinner of the (.'ourt of the University of 
Leeds, Lord Haldane was the principal guest. In respond- 
ing to the toast of ” The V'^isilors,” ho dealt, among other 
important matters, with tlie application of science to 
industry. T.ord Haldane said, we learn from The Times^ 
that the biggest men arc those who can .seize rapidly on 
the ideas wliich science gives and transform them into 
practice. This is one of the things wo liave learnt from 
the gr(‘at Gorman nation, whierfin this matter has set an 
example to the whole world. But we never can do the 
best merely by copying, and we have to work out things 
according to our nationality and individuality. England 
is working to-day on some very remarkable lines of her 
own. In Germany one is struck by the enormous number 
of students of the middle classes in the universities and 
the great technical institutes. Here we have done some- 
thing else. We may behind in some things, but in one 
thing we are ahead of the rest of tho world,, and that is 
the way in which we have brought the influence of uni- 
versity life to bear upon the best brains in our artisan 
classes. The system of evening instruction, wfltch is dis- 
tinctive of our newer universities, is a very extraordinary 
system, and it fits in well with the remarkable aptitude of 
our workmen for producing, if only they get the chance, a 
quality of goods which is at least equal to the quality pro- 
duced by any other workmen in the world. .Add science 
to the top of that, and we need not be afraid. Although 
our universilics may find it a burden to carry, they are 
doing the greatest service to the State by the splendid part 
they piny in extending the influence of learning to the 
artisan classes. 

The current issue of The Empire Review opens with 
an article on the Imperial College of Science and Tech- 
nology, by Sir Alfred Keogh, K.C.B., rector of the 
college. An excellent account is provided of the progress 
of the college during the last , three years. The greatest 
demand upon the resources of the governors has been for 
buildings. As a consequence oi the change in methods, the 
old buildings occupied by the Royal School of Mines, the 
Metallurgical and Geological Departments, have been 
abandoned, and new buildings are now approaching com- 
pletion. The new laboratories represent the best obtain- 
able, and to maintain a close connection between industrial 
opinion and academic methods, the Institution of Mining 
and Metallurgy has been asked to form an educational 
advisory board, and has consented to act as referees when- 
ever doubt or difficulty may aria||. In the case of the City 
and Guilds College, ijihe task of the governing body has 
been ea.sy, and their efforts h.Tve been limited to ^ the 
development of advanced (‘ngineering in new premise.s.’ 
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Ii;is f^iven to tlw' of thi.* 

boianical (b‘p.'iriiiU'nt>, Iht' work of which is dirc'ctcd 
l.'irfjclv towards the specific d»*niands of the vcj*f*tablt* indus* 
irif.s, whether at home or abroad. (ireat proj^rcss has 
bft'ri inadr and 'J' de'iiiund has arisen for a new' building 
to house two new •departments, one dealing with the tech- 
nology of woods and fibres, the other with physiology and 
])atholo|;y, and the governors have authorised its erection 
and ec|uipmenl. Similarly, the*>‘chool of Zoology has been 
• ■Mended and developed in many new ways, and has become 
the resort of many advanced students. Soon, too, it is 
hoped to call into being a great department of chemical 
t»-chnology. In fact. Sir Alfred Keogh has to record a 
gratif\ing account of strenuous endeavour on the part of 
the authorities, succoed-^d by an immediate ;md remarkable 
"ucce 

Pkof. W. C. I’nwix, F.R.S., president of the Institute 
of ( ivil Kngineers, wras the guest of the evening at the 
fourteenth annual dinner of the Old Students* Association 
of the (Vntral 'fechnical ('ollege, held on Saturday, Feb- 
ruary 10. Mr. \V. Duddell, F.R.S., occupied tht! chair, and 
was^ supported by a very representative gathering of about 
iSo old Centralians and their friends. The guests included 
Sir John Wolfe Barry, K.C.B., F.R.S. ; Sir Win. White, 
K.(\B., F.R.S. ; Profs .\rmstrong, Oalby, Klugh, and 
Mather, from the City and (iuilds College; Prof. S. P. 

I liompson, of Finsbury 'fechnical ('ollege ; and Prof. H. 
Mcl.eod, a former colleague of Prof. Cnwin’s at Coopers 
Hill. The toast of Prof. 1 ‘nwin was proposed bv the 
chairman, who emphasised his services to the Central 
Tfchnical C'ollege, to education, and to engineering, and 
read letters and telegrams of congratulation received from 
old students in all parts of the world. Mr. H. A. 
Humphrey, on«' of the first and most distinguished of 
Prof. Cn win’s studiMits, seconded the toast, after which a 
p-esentation was made to Prof. Cnwdn. In replying. 
Prof. Cnwin gave some account of his car(*er, and more 
particularly of the early^ da>s of the (Vntral. He laid 
stress on the high standard of knowledge at entry re- 
quired for their matriculation examination, and the v.alue 
of the training given by the I'omplete course ; he regretted 
the interference with this course w’hich the submission to 
the London University examinations had (mtailed. Sir 
John Wolfe Barry, who is to be the next president, pro- 
posed the association in appropriate terms, emphasising 
the value of such organisations. In reply. Or. F. F. 
.Armstrong referred to the fact that the membership was 
approximately 1000, and stated that they were there that 
evening, not only to do homage to their former professors, 
but also to honour those members of the Citv and (iuilds 
Institute “who by great expenditure in time and money had 
founded and maintained the college of w’hich they w’ere 
all so proud. 


SOCIETIES AND ACADEMIES, 

London. 

Zooloeiral Society, February 6. — Mr. E. fi. B. Meade- 
Waldo, vice-president, in the chair. — Mrs. Rose Haig 
Thomas : A brei'ding experiment w’ith pheasants. The 
experiment w’as undertaken to confirm a previous one, in 
which it had been observed that a male pheasant had 
transinilled to his F2 9 offspring the female plumage of 
his species. The following cross produced the same 
'*ult - 

Phasianm fprtuosns ? X Phasianns vrrskolof d. 


9 X P. 7'€rstcolor cJ. 

' I 1 rr~~i 

K 2 99999 6 < 5 . 

I he five bt^ns hatched in F2 had grown up, dhd were all 
versicolor in pattern, colour, dimensions, and moral 
< haract# r. One of these hens had bfjen kept to breed wdth 
to test her purity, ^ and the skins of the other four were 
exhibited, together with the skins of a Ph. formosus 9 
and :\ P. 7 'ersicolor 9 f^'I' comparison. The results of 
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the.se two experiments did not appeal^ to conform to the 
theory that th(‘ cock was homozygous fof sex c?c?. 'riiese 
experiments had also shown that the male had not trans- 
mitted to his fcMiiale F 2 olTspring such constant purity of 
male plumage. In the first experinuMit, Silver xSwinhoe, 
out of four m.'iles three were “ Si. Sw.*” one only pure 
“ .Sw.,” and the only two males that lived in the second 
experiment, for niosusx versicolor, were both “ b'o. We.'* — 

J. 'r. Cunninflfham : .Mendelian experiments on fowls. 
The paper de.scrilxd the characU*r.s of ten individuals of 
the F 2 generation re.-tri'd from a pair of F I’s produced 
by a cross between Silky 9 X Bankiva J made by Mr. 
I). Seth-Smith. Thi* characters recognised were seven in 
number, namely, colour of plumage, character of plumage 
(whether silky or normal), comb, pignumtation of skin and 
internal tissues, toes (i.e. presence or absence of extrf ^ 
iNoe), feathering of legs, crest on head. 'I'lu* Silky of th'2 
original cross had white “silky” plumage, rose •comb, 
crest on head, double hallux, feathered legs, and black 
pigmented skin. 'Ihe Bankiva had black-red plumage of 
normal structure, single comb, unfi*athered shanks, normal 
toes, and normal unpigmented skin, no crest. 'I'he 
dominant characters in the F i were coloured plumage of 
normal structure, rose comb with crest, pigmented skin, 
feathered legs, and double hallux, but several of these 
characters showed irregular dominance or intermediate 
condition. The most impo^tan^ results recorded in the 
paper were imperfect segregation in the Fj generation in 
at least two of tin* characters, namely, the absence of 
pigment.ation in the plumage and the absiMice of pigmenta- 
tion in the skin and tissues. 'I'he recessive white of the 
plumage occurred in four individuals, in all of which, but 
especially in one, some pigment was present. Only one 
specimen appanmtly recessive with regard to the absence 
of pigmentation in the skin had been examined post 
mortem, and in this unmistakable traces of pigmentation 
in the skin and peritoneum were observed. — J. Lewi*-; 
Bonhote : A further collection of mammals froifi Egypt, 
received from Captain .S. .S. Flower. The communication 
dealt with .some twenty species, of which the following 
two were described as new: — Meriotics crasstis palT tus^ 
from Atbara, Sudan, similar to M. crasstis sellysii, irom 
whii'h it differs in its larger size, paler coloration, and ' 
more pointi'd snout. .IrmnyA’ riissaiiis acf^yptiacus, from 
the desert near Cairo. .\ race of . 1 . russatus, from which 
it differs in its smaller size and much yellower' coloration. 
— 11 . Wallis Kow : The pairing of pseudoscorpiones. 'I he 
paper was based on observations made by the. author on 
living specimens of Chelijer {Chelifer) latreillii, l.eaih, and 
Chelifer (Cherttes) cyrncus, L. Koch. 

Paris. 

Academy of Sciences, February 5. — M. Lippmann in the 
chair. — (_'. Moureu and Am:md Valour; 'I'hi* question of 
the symmetry of sp;irti‘ine. Details of the properties of the 
hydriodides ;ind iodomethylates of sparteine. 'I'here is no 
proof of the two nitrogen atoms in this alkaloid being 
symmetrical, and the stereoisomerism of the two sparteine 
iodomethylates is proved. — A. Lacroix : 'I'he volcanoes of 
central Sladagascar. 'I'he massif of Itasy. — K. Vallier : 
'I'he present position of the ballistic problem.— S. Poxsi : 
Some cas**s of ossification of the ov.'iry. — Henri Parenty : 
.A tc*m|jerature regulator of precision. 'Ihe instrument 
described by K. Ksclangon in a reebnt number of the 
Comptes rendiis was anticipated by MM. Parenty and 
I Bricard in iSqO. — .A. Perot: 'Ihe wave-length of tji*. 
line D,. The resuiis 01 me appmuuoii «.ii me mif^M 
method to the study of the line D,. A curve is given 
showing the increase of the wave-length as a function of 
the distances from the centre along a line N.-S.— G. A. 
Tikhofr : The photographic registration and reproduction 
of the twinkling of the stars. \ photograph is taken of 
the spectrum of the star by means of a prism objective, a 
uniform movement perpendicular to ^ the length of the 
spectrum being imparted to the .sensitised plate. In the 
case of Sirius, the changes of intensity of different rays 
are u.sually independent of each other, whilst in the case 
of the planet Venus all the rays change simultaneously.— 
M. TxitxBica : The Laplace* equations with quadratic 
solutions. — Henri Lebaci^ua : The problem of Dirichlet. 
— G. Catty : A class of quadratic forms with four variables 
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ronnrcted with the transformation of Abelian functions. — turc of tin- spiral membranous sheet of the sluj^. — M. 

Ciabriel Sixes : "I'he multiple resonanr»" of bolls. Details Febre-DomeriTue : The bacterial purification of oysters 

of the harmonic^ f^iven by the four principal bells of Mont- I by trcatmimt with artificial filtered sea water. — Louis 
pollier Cathedral. — E. Besson : 'I he condensation of water | Calvet : Remarks on the parasitic Bryozoa, U'atcr.via 
vapour by e.xpansion in an atmosphere of carbonic acid. paesslcri. — L. Joubin : 'I he ccphalopc^ captured in k)ii 

'Phe experiments wen? recorded photoj^raphically. Con- by the Prince of .Monaco. — L. Sudry ri'he importance and 

densalion commenced for expansion between 1.30 and 1-32; function of air-borne dusts. — ( 1 . Qrandidier : A new ex- 
if the ^as was previously ionised by exposure to the ample of the extinction of giant animal forms closely allied 

Rbnlgen rays for two seconds, the condensation appeared to existing species. — *Partfu : 'I he natural defence of 

a little sooner. The importance of removing all traces of rocks against the destructive action of the s»‘a. 
air in these experiments is emphasised. — L. Vxrain : 'I'he February 12. — M. ^..ippmann in the chair. — Ch. 

dielectric constant of carbon dioxide in the neighbourhood Bouchard : .‘\n optical sphygmo-oscillograph. A de- 

of the critical point. 'I'he results of measurementsi of the scription of an optical arran^meiit designed to reduce* 

dielectric constants of liquid and gaseous carbon dioxide so far as possible, the inertia of the Marey sphygmo- 

for temperatures between —4° and 30° C. are shown graph. — M. De Laun.ay was circled a member of the 

graphically. 'I'he constant varies between i-oo and i-bo, section of mineralogy jn the place of the late .\. Michel 

the c?xperimt‘nlal error being under 0-05. At 31-4° C. the L<^vy. — J. Guillaume: Observations of the sun mad# 

values for the gas and liquid become identical. — (1. at the Observatory of Lyons during the fourth 

Urbain : A laboratory balance with electromagnetic com- quarter of 10 m. Observations were possible on fifty- 
pensation for the study of systems giving ofT gas with a jive days, and the results an* given in tabular form. — 

sensible velocity. The final adjustment of this balance is Kmih* Borel : 'I'he fundamental theorems of the theory of 

madr? by altering the intensity of an electric current in a real variable functions. -Jules Drach : 'I'lie diffon*ntiaI 

solenoid acting upon a small magnet suspended from one l•quations of geometry. -Federigo Bnriques : 'Fhe theorem 
of the beams. The balanci? described had a maxiniuni i f existence for algebraic functions of two independent 

load of 0-1 gram and a sensibility of 0 01 milligram. — variabh's. — .\. Lapraxia : 'I'he distribution of pressures 

Marcel Boll : 'I'he applic.'i^ion of the electrometer to the and velocities in the disturbed region round a surface in a 

study of chemical reactions in electrolyte's.— E. Baud : A uniform current of air. 'I'he n*gion was explored with the 

general law of solution.—Pierre Achalma : 'fhe rule of the aij of a Pitot tube*. — M. Julha : 'I'he permeability to 

inter-atomic electrons in catalysis. — A. Sayawatx : The hydrogen of balloon envelopes. .\n additional layer formed 

tireparation and properties of a silver oxybromide. 'I'his of calico impn-gnated with a solution of gi'latine in 

oxybromi<le is prepared by the action of an aqueous solu- glycerine is placed inside the ordinary material. It pre- 

tion of benzoquinone containing potassium bromide upon vents large losses of hydrogen.— -Paul Jdffou : 'I he effect 

finely divided silver, and purifying the crude product by of secondary resofiance in the receivers used in wireless 

crystallisation from hot ammonia solution. 'Ihc* analyses telegraphy, '-if. Reboul : Photochemical actions and photo- 

correspond to .AgJIr.O. — A. Quntx and M. de Qreift : electrical phenomena. Ultra-violet light from a quart/, 

('upper amalgam. 'I'Ik* properties of the amalgam dep<*nd mercury lamp was allowed to fall on a metal plate, and 

on wji(‘th«*r it has been prepared in the cold by electrolysis the emission of thd nt'gative charges studied. — Eugene 

or by heat. 'I'he former leaves the amalgam IlgCu when Bloch: 'I'he use of photo(‘lectric cells as photophones. .\n 

submitted to great pressure; the latter, under similar treat- extension of the experiments of Hergwit/ on the changes in 

ment, leaves nearly pure copper. - ( 1 . Vavon : A method of the resistance of potassium by exposure to light. — Albert 
preparation of the aromatic alcohols. 'I'he addition of Coixen : Methods of obs(‘rvation of the dissociation of 

hydrogen to the aromatic aldehydes in the cold under the nitrogtm peroxide. Data arc given for tht* di.ssociation 

catalytic action of platinum black gives high yields of pn*ssures of nitrogen peroxide measured by three methods, 

aromatic alcohols. Numerous applications of the reaction 'I'hese are compared with the dissociatioit phenomena 

are described, proving the method to Be a general one. — observed for the same gas in chloroform solution, and it is 

W QriBnard and ('h. Coiirtot : Some new a-indc*ne shown that the results do not agree with the view that 

derivatives.- -E. Chablay : I'he reduction of the amides the dissolvc'd and gaseous particles are identical. — M. 

and esters of the fatty series by the metal-ammoniums. Dubrixay : ('hemical equilibria in solution. An e.xp(*ri- 

riie amides give Uie sodium df'rival've and the correspond- mental study of tin* n?versible reaction between succinic 

ing sodium alcoholate.- Louis Ammann : 'Fhe influence of neid and barium acetate.— 11 . BaubiKny ^ Researches 

the extraction liquid upt)n the composition of the beet- relating to the action of alkaline sulphites oiiacopper salts, 

root pulps from sugar works and distilh'ries. 'Fhe residues It is proved that a dithionate is formed when copper 

from the sugar works are less valuable as cattle food than sulphate is .acted upon by an excess of alkaliiK' sulphite. — 

those from the distilleries, and this diffi-reiK e is mainly dm* Kyvind Boedtkxr : Some menthone deriwativt's. .\ proof 

to the nature of the liquid used in the extr.action of the of the constitution of the derivatives obtained by the inter- 
beet. -E. Boullanifer : 'Fhe .action of flow<*rs of sulphur action of benzylidene-menthone and alkyimagnesium 

upon vegetation. .Small quantities of sulphur mi.xed with bromides. — IL Gault: The lactonisation of the a-ketonic 

the soil have a favourable action upon the growth and vield esters. — IL Couxin : The action of bromine and chlorine 

of various plants.-- A. Ber^r : 'Fhe diastatic activity of the upon dehydro-dicarvacrol. — (1. Malfltano and Mile. 

various organs of EchalHum elaterium. 'Fhe physiological MoxchkofT : The formation of dextrine from starch by 

function ()f the pulp surrounding the seeds.-- ,\. Trillat : dr\ing. Starch pla< ed in a vacuum over phosphorus pent- 

'I he action of putrid gases upon the Lactic ferment. — uxide was found to become increasingly soluble in w.'iter, 

II. Cardot anr} H. Lanyrie# : The localis.ation of stimula- 'Fhis is attributed by the authors to the formation of 

tions In th<* unipoltir method.- J. Thiroloin and M. dextrin, and regarded by them as evidence that in the 

Jacob : Prolonged forms of experimental pancreatic starch particles water serv(?s as a link between the 

diabetes.— L. Grimbert and J. Morel,: 'Fhe determination molecules. — E. Bodin : The purification of 

of *ihe acidity of the urine. 'Fhe calcium ssilts are re- oysters in filtered artificial sea water. 'Fhe author’s 

moved from the urine by addition of potassiutn oxalate, experiments confirm those of Fabre-Domergue on the 

and the ammonia determined and allowed for. — (*abriel possibility of purifying oystt'rs by artificial storage? without 

Bertrand ; 'Fhe importance of manganese in the forma- commercial depreciation. — E. Rouquatte : 'Fhe sterilisation 

tion of the conidia of Asperiiillus niger. In the absence of drinking water by the action of ozonised oxygen and 

of manganese the conidia of this mould are not formed. chlorine compounds in the nascent state. The simultaneous 

'Fhe amount of manganese required is extremely .small.-— action of sodium bisulphate, hydrogen peroxide, and bleach- 

M. Javillier : 'The influence of the suppression of zinc in ing powder is suggested. The complete sterilisation of the 

the culture medium of Aspergillus niger on the secretion water is shown to be rapid, fhe residual salts arc harmless 

of sucrase by this mould. Aspergillus deprived of zinc and very small in amount, and the cost is not excessive, 

allows no sderase to»dilTuse into the culture medium nor ft is of special service? in cases of urgency. — A. MaBnan : 

into distilled water. The cells secrete sucrasc, but the 'Fhe c»cum in mammals. Tn previous papers the author 

quantity is much less than when a tr.ace of zinc is present. has shown the relation between the length of the caecum 

— J. Dawits : Experimental apterism in in.s(*cts. — Georges and the nature of the food in birds. It is shown that a 

Bohn: Variations in sensibility in relation to the varia- similar relation holds in mammals. — Mieezyslaw Oxner : 

tions of internal chemical state. — E. Vaxticar : 'Fhe struc- Experiments on the faculty of learning in the marine 

NO. 2208, VOL. 88] 



574 


NATURE 


[February 22, 1912 


fishes, Coris julis. A small piece of coloured paper was 
suspended on a line above a baited hook. The fish Irarnl 
to associate the hook with the paper, as after being twice 
caught on successive days, it refused the bait when the 
paper was altach<t;l, but« took it when the paper was re- 
moved.— 1'. Korforne : The tectonic of the region south 
of Rennos. 
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THE PRINCIPLES OF WEATHER 
, FORECASTING. 

F(trccastinf^ Weather. By Dr. W. N. Shaw, F'.R.S. 
Fully illustrated with maps, charts, and diaf^nams. 
Pp. ,\xviii + 3>?o. (London : Const;ible and Com- 

pany, Ltd., 191T.) Price 125. 6d. net. 

T he text-book on “ Weather ” published by the 
late Hon. Ralph Abercromby in 1SS5 ^generalised 
the practice in forecasting'’ which h;id gradually estab- 
lished itself in the Meteoroloj^ical Office. The recog- 
nition in that book of types of pressure distribution 
associated with distinctive characteristics of wind, 
temperature, and rain, gave definiteness to the con- 
ceptions of cyclones, anticyclones, wedges, and V- 
depressions, and impressed on the minds of the last 
generation the dominance of atmosjffieric pressun* 
over all atmospheric cljangcs. Abercromby wrote 
with the enthusiasm of lively faith. He believed in 
cyclones and anticyclones as powers which m.ade the 
weath<‘r — great, simple, and straightforward entities, 
the ways of which were almost fully known, and 
only .a little additional knowledge required to make 
the prediction of weather dtdinite and precise. 

Recent meteorological researches at home and 
abroad have* gradiudly involved meteorologists in an 
atmosphere of doubt as to the simplicity and the cer- 
tainty of the ndations of weather and pressure dis- 
tribution. During his eleven years’, labours as 
director of the Meteorologic.'d Office, Dr. Sh.aw has 
done much to initiate and encourage research into 
the problems most vital to weather forecasting, and 
the keenest anticipations have bt'en formed as to the 
nature of the book now before us. In one way we 
are di.sappointed ; Dr. Shaw has not attacked tht; 
Victorian certainties with the* vigour of an iconoclast, 
nor proclaimed a tinishc'd system of new beliefs. He 
recognises the old ideas as idols, hut he speaks of 
them respectfully, not crushingly. H(^ .adopts a depre- 
cating tone, indeed, as of one who knows better, and 
insinuates the w(dl-founded doubts which will enable 
every candid meteorological mind to recognise its latent 
idolatry and re-clothc the cyclonic Diigon or remove 
him quietly out of 'his place. 'Fhe book is adapted^for 
a transitional state of mind, reac^y to abandon the 
early vxays as soon as the larger light is clear enough 
to make the new path plain; and that is the state of 
mind of all thoughtful meteorologists; hence it is 
suggestive rather than didactic, and stimulating rather 
than systematic. The main value of the work seems 
to us to lie in the definite formulation of the results 
of the recent researches carri(‘d on under the auspices 
of the Meteorological Office, and still in progress, 
re.searches which bid fair to reorganise the physical 
basis of weqther study, and to make possible a real 
manual of weather forecasting at some future date. 
The actuality of the present book is its chief attraction, 
the reader Ifeing brought right to the front of ad- 
vancing knowledge of weather conditions, and any 
defects it may possess are defects of that groat 
quality. 
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I Dr. Shaw, as we have hinted already, docs not 
I worship the conventional cyclont? and anticyclone as 
i the creators and controllers of weather; he shares 
I Prof. ITann’s view that these igobay forms are them- 
selves produced as incidents in thfT great streams of 
air which carry on the larger circulation of the atmo- 
i sphere, and ho leads t<»wards the recognition of sub- 
I stantial air-currents* of diverse origin flowing in 
I various directionsf meeting, and passing in various 
' planes .at different angles, as the true c.auses of 
\veather. He treats moving air in accordance with 
I he well-known princit)les of piiysics, and endeavours 
to establish the dynaiinical or thermodynamical ante- 
cedents of the meteorological phenomena con- 
cerned in weather. The work is one of immense 
difficulty; few men of science would h.ave the courage 
to attempt it, and we are satisfied that no one having 
undertaken such a task could have carried it out in 
a more satisfactory way or with a more effective 
i result than Dr. Shaw has achieved. In the introduc- 
tion he makes much of the difficulty of the long- 
abused British units retained by English-speaking 
meteorologists in both hemispheres, and he outlines 
a modification of the C.G.S. system which w<)uld, he 
believes, greatly simplify research and exposition. He 
does not recommend thei metric system as used by 
Continental meteorologists; but a derived system 
which has the high moral advantage of requiring to 
be le.arnt equally by our Continc*ntal friends and by 
ourselves, n sort of arithmetic.'d Esperanto. IVmpera- 
ture is to be expressed in centigrade degrees, but 
from the absolute zero, so that ice melts at 273° and 
w.'iter boils at 373°. Pressure is to be expressed in 
fractions of the “C.G.S. atmosphere of 1,000,000 
djmes per squ.are centimetre,” which corresponds to 
the normal pressure, not .at sea-lev(*l, but at an alti- 
tude of 106 metres. The decimalisation of me.'isures 
of timt; and arc are not suggested, so that the scheme 
Lacks the roundness of theoretical perfection. In 
practice, so f.ar^^s this book is concerned^ the new 
system has superseded nothing, for the maps “on 
which,” the author too modestly says, “the book is 
mainly dependent,” .are for the most part expressed 
in Fahrenheit degrees, inches, .and Beaufort wiijid 
forces. We confess that we do not share Dr. Shaw’s 
enthusiasm for the new system, but it is one of those 
matters in which the advice of (.l.amaliel c.an well be 
followed, and we do not raise a voice against it. 

“ Forecasting Weather ” is treated in eighteen 
chapters, of which the first five deal with .synoptic 
ch.arts, the relation of winds to isobars, a statement of 
Abercromby’s view of the order weather-ch.anges 
in a cyclone, which still holds good so far as the 
observed phenomena are concerned, types of weather, 
and local weather in relation to forecasting. All this 
is a development of what may be termed the con- 
ventional views in which most of us were brought 
up; but even here the development is very consider- 
.'ible. The question of winds and barometric gradient 
is happily treated, and the inclination of the wind to 
the isobars acquires a new’ significance from the 
i demonstration that a wind moving in a circular path 
may alter its direction of motion without changing 
its velocity under the influence of a steepened gradient. 

T. 
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While Abercromby’s view of cyclones still explains 
most of the appearances, Dr. Shaw is careful to point 
out that the old simple conception of the cyclbne as 
a whirl of air iiVvards and upwards is not the only 
one possible, and that similar results would be yielded 
if the air in any part of the system performed no 
considerable portion of a complete revolution. 

The next three chapters, on the physical processes 
of weather, the life-history of surface air-currents, and 
the minor fluctuations of pressure, are the most im- 
portant in the book, for they are the embodiment of 
the researches made bV the author and his assistants, 
.and they are written with the ‘’freshness and convic- 
tion only possible when the facts dealt with have been 
won from the unknown by the narrator himself. 
Were one inclined to be critical one might perhaps 
hint that more space than is necessary for an account 
of weather forecasts is taken up by the curious 
paradox of cooling by warming, and the quantita- 
tively insignificant condensation by mixing of air of 
different humidity. Such a criticism, if made, would 
probably be wrong, for it is precisely such cases which 
give force to the demonstrations of the great thermo- 
dynamical principles still imperfectly grasped by many 
meteorologists, though held as “ fundamentals ** from 
their youth up by the pupils of such men as Kelvin 
and Tait. Dr. Shaw is at his very best when un- 
ravelling the tangled skein of air-trajectories in the 
path of an advancing cyclone, and it is only when 
he comes to these chapters that a student unfamiliar 
with the papers in which the various researches w-ere 
published can realise to the full how tenderly the 
author in the new light of his personal researches, 
which now appear for the first time in a text-book, 
has dealt with the prepossessions of the holder of 
the revolving- wheel theory of cyclones. 

The old meteorologist must purge his sight of the 
imago of the “revolving storm’* if he is to understand 
what is, after all, the simpler statement of the onward 
sweep of •.ast air-streams on the rriftrgins or in the 
heart of which the various “disturbances” occur. 
Dr. Shaw proves to demonstration that we must view 
the normal condition of air as one of motion, not 
of|lrest, and that the temperate cyclones are disturb- 
.'inccs of pressure carried along in the stream, not 
independent forms moving through normally still air. 
He shows also, as Hellmann in particular has dci.e 
in his recent w^ork on the Oder floods, that the isobars 
of He cyclone are not the simple flowing curves of the 
weather charts, but when mapped in greater detail 
for smaller intervals of pressure, and|f from more 
stations of observation, they show a variety of 
•‘embroidery,*’ as he happily puts it, and in that 
tmibroidery resides the explanation of most of the 
anoniaiies of the traditional cyclonic convention. We 
may perhaps be pardoned for hinting that some per- 
tinent examples of the relation of rainfall to isobars 
might have been obtained if the maps of heavy rains 
in t he pages of “ British Rainfall ” had been drawm 
upon ; ih«‘y are at any rate the most detailed instances 
of the mapping of precipitation. We are also a little 
sorry that the French terms, ligne de grain and ruban 
de grain arc not translated* and brought into intimate 
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relation with the English line-squalls, the nne treat- 
ment of which is one of the best points of the discus- 
sion of the “embroidery,” though wer^ we to sample 
all the good points we might run some risk of an 
encounter with the law of copyright. ^ 

The remaining chapters^ with one exception, deal 
with practical matters of forecasting as carried out 
in the London office. Important as they arc. these 
do not carry the same load of scientific i 
the earlier portion, in which we see the re| 
meteorological theory ^s a house is rebt^ 
successive deduction and reconstruction " ^ 

The exceptional chapter is that on ai 
which is all new and of the utmost value 
its name, which is apparently honoured foi 
of its godfather, the anticyclone would, wt 
cast down from its high place, and proved to 
ill-carved fetish. The beneficent purveyor oi une 
weather, the promoter of brilliant summer warmth 
and glorious winter cold is, in fact, shown up as an 
isobaric fraud. The anticycuDne is now declared not 
to be a region of dry, descending air, not to be a 
focus of winter cold, not to be the country of origin 
of outward-moving air-currents, not even to be a 
distinctive meteorological entity. Quoting from his 
“ Life History of Surface Air Currents,” Dr. Shaw 
says : — 

“ Further evidence in favour of regarding anti- 
cyclones as masses of air which for some reason is 
not taking part in the circulation going on around it 
may be derived from the study of anticyclones . them- 
selves. They are not of single meteorological char- 
acter. Local changes of many kinds i may take place 
within them, and almost any kind of weather, exeq^t 
those which represent violent atmospheric changes, 
may be associated with their central regions.” 

A chapter on “ Forecasts for Aeronauts ’’ gives 
occasion for a concise account of the present state of 
our knowledge of the upper air. Brief reference is 
made to statistical methods for long<^ period and 
seasonal forecasting, in which various periodical rela- 
tionships are touched upon, though lightly, and the 
book concludes with a discussion of the practical 
utility of weather forecasts, written in an impartial 
and eminently scientific spirit. In this respect a 
strong ix)int is made of the necessity of trained intelli- 
geilfce and some knowledge of meteorology on the 
part of the public in order to fit them to understand 
and test the forecasts as issued in the Press. Until 
some such educational groundw^ork is laid. Dr. Shaw 
thinks that we cannot be said to have a sys^n of 
forect'isting, for the work of the office Is 
the story. As to the possibility of f utur eiBB MlF 
ments, he says : — 

“It is quite possible that the progress U^BH^rch, 
guided primarily by the wish to improve tlw daily 
forecast, will lead to the recognition of, or find mate- 
rial for, the development of laws of a more general 
character that will enable us to anticipate* the w'eather 
for the season or the month. It is only by close 
practical study that such an object can be achieved.” 

The example set by the direetbr \\dll, we are sure, 
be followed by the band of trained disciples he has 
gathered round him at the Meteorological Office, and 
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fiven although the infallible forecaster may never aris?, savages. He then gives some account of medicine 
the advnnce of knowledge by the method of research among the Sumerians, Babylonians, and Assyrians, 
cannot fail to, repay many times over the wisely sufficient to show that scarcely anything is known of 
administered ^expenditure of the public money en- 
trusted to the Meteorological Committ^. 

Hugh Robkrt Mn.i.. 


THE HISTORY OF MEDICINE. • 

History of Medicine, By Prof. M. Ncuburger. 
i. Translated by E. Playfair. Pp. x-h404. 
(London : H. Frowdc and Hodder and Stoughton, 
1910 ) Price 255. net. 

T he first volume of this history of medicine by 
the professor of the subject in the University 
of Vienna deals with the period ah initio mtindi to 
the end of the Middle Ages. A somewhat confused 
preface by Sir William Osier introduces the work, 
asserting on the first page that professorships on the 
subject have been established in English universities, 
and on the second pa|^<f that “there is not in this 
country a single chair of the historv of medicine.” 
The Fitzpatrick bu’tureship on the history of medicine 
in the Royal Ctdlegc of Physicians of London is men- 
tioned, but Sir William Osier fails to perceive that 
it was established with the obvious intention that the 
lecturer should always be a physician learned in 
medicine, as well as in the part of its history which 
he might select for his lectures. The courses which 
have been delivered during the past nine years by 
three, members of the University of Oxford and two 
of the University of Cambridge have shown the use- 
fulness of such a provision. They h.-ive been worthy 
examples of the same school as “The History of 
Physick from the time of Galen to the beginning of 
the Sixteenth Centui^,” written by Dr. John Frcind 
in 1723, a book which is at once pleasant reading, 
sound, medicine, and good history. 

The history of medicine as written by men ignorant 
of its practice and inexperienced in the observation of 
disease is randy of the first order. Littre, whose 
writings are a valuable contribution to medical history, 
is no example to the contrary, for he had completed 
his medical education and had meditated deeply on all 
he had seen in the wards, though, in consequence of 
his poverty, he did not actually take a medical degree. 
It is the fact that the late Dr. J. F. Payne was a 
physician of wide attainments in, his profession, as 
well as a scholar deeply read in medical books, 
which makes J;iis writings such valuable contributions 
to the history of medicine. Van Swieten was the 
chief physician of Vienna, and his commentaries on 
the aphorisms of Boerhaave contain a better history 
of the gro'vlh of the knowledge of disease up to about 
1760 than cn easily be found anywhere else. If a 
medical faculty has not in it a physician willing to 
add to the history of medicine, his place can never -be 
supnlied b\; what this preface calls “archivists’* and 
“backstairs men.” 

Prof. Neuburger’s first volume begins with primi- 
tive mediciffe as illustrated by the trephine holes in 
Neolithic skulls and by the proceedings of modern 
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it. The next chapter, on the medicine of the ancient 
Egyptians, confainj| some iotere^ng fragments of 
ill formation, but would have bcerr more valuable had 
its statements been illustrated by descriptions of the 
actual specimens to he seen at Cairo and in other 
Egyptian collection^' The writings of Eliot Smith 
arc far more illuminating on the subject of the» 
Egyptian knowledge of anatomy, pathology, and 
surgery. A chapter on the ancient Persians contains 
scarcely enough information 4o rouse curiosity. 

The well-known j^issag(^ in Ecclcsiasticus on the 
physician is quoted, and cannot be quoted too often, 
but the medicine of the Old 'Festament is very im- 
perfectly discussed. Robertson Smith’s acute remarks 
on the trolden enierods and mice in relation to an early 
epidemic of plague, for example, are not mentioned. 
The medicine of Hindustan arid that of the Chinese 
I and Japanese are treated in t*\\'o longer chapters, and’ 
I the reader anxious for first-hand information then 
• passes on with relief to medicine in classic antiquity, 
to the Homeric healing art, to the Greek physicians, 
theories, and medical schools, and to two ifttcresting 
chapters on Hippocrates. Prof. Ncuburger venerates 
the Father of Medicine, and says that fte is 
“Admired by all, really understood by few, imitated 
by many, equalled by none; he was j^ie master of 
medicine for all time.” 

Wh2n it is remembered that the Hippocratic, school 
practised, as indeed is well described in this book, 
palpation and auscultation, it is scarcely correct to 
say that “Prognosis gives to the mental attitude of 
the Hippocralist its characteristic colouring, and 
leaves diagnosis far behind it in importance,” though, 
of course, it is true that the Hippocratic view of 
prognosis required the practice of an filmost hourly 
meditation on the course of the disease pari passtt 
with observation of the symptoms. The transplanta- 
tion of Greek ^medicine to Rome, AscJ^indes the 
friend of Cicero, as well as several later physicians 
and schools, are discussed. Galen is dealt with in a 
long chapter, and the general character of his writings 
is justly presented to the reader. It is certainly true 
that by him “special pathology is well represented, 
and in the chaff of irresponsible speculation there is 
hidden many a grain of genuine observation and sur.^ 
prisingly clear insight.” Medicine in the decline of 
antiquity is then described, with a somewhat dis- 
appointing chapter on Byzantine medicine and one on 
Arabic medicine, which adds little if anything to the 
account of the Arabian physicians published by Fer- 
dinand Wustcnfeld in 1840. The second volume is to 
deal with the medicine of the Renaissance and of 
modern times. 

The defect of the book is a desire to mention too 
many facts, with the result that few parts of the 
history arc set forth at sufficient length to be clear 
or to be interesting. Prof. Neuburger’s style is often 
rhetorical, but he generally fails to excite in his 
rejider a living interest in the men of whom he tells or 
in the books which he describes, and there is the more 
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sfiious ilffoct lh;it iLltTonces and aulhorities are im- 
perfectly i^iven, so that the work reads like a book 
m(‘ant to bo used in cramming men for examinations 
and not like a real introduction to the subject. Dr. 
Ernest Playfair K^s performed ^e dillicult task of 
translation admirably. 


llicimi! nVSAMICS Fofi ESaiSKKIiS. 

/I Treatise oji Dynamics, 'leith Examples ami Exer- 
cises. Hy Prof. A. Gfay, F.R.S., and Dr. J. Ci. Gray* 
Pp. xvifbjh. (London: Macmillan and Co., I.td., 
U)ii.) Price 10,9. net'. 

T he preface to this book statJfs that it is inte.ided 
“ to provide a ‘discussion of higher dynamics 
-suitable to students of engineering, physics, or astro- 
nomy.” It is doubtful whether it would be a good 
book for intending students of astronomy, but it will 
be useful both to physicists and to sttidents of applied 
mathematics as siij)plementing other treatises, and 
is an excellent book for an engineer whose mathe- 
matical equipment is* sufficient to follow the reason- 
*ng. ^ ^ 

Examples *of problems which occur in engineering 
or are of special interest to engini'ers aj)pear early, 
and continue bright through the book; in addition to 
those included in the majority of treatises (including 
trajt^ctories in resisting media) may bo mentioned 
resistances of* water to ships, steering of ships, brakes 
of trains, motion of wheeled vehicles, and dynamics 
of .self-propelled vehicles. The conditions which con- 
tributed to the Salisbury accident of 1906 arc fully 
dicussed, and although there is a misprint in the figure 
used in this discussion, and a misprint of tan~‘ for 
sin-L the results, both algebraic and arithmetic, are 
correct. 'I'ho re.asons why a blacksmith uses small 
and large hammers for different purposes (p. 399) do 
not appear in most treatises on dynamics ! 

Although elementary dynamical questions like the 
above are cTearly and fully discu.ssed, elliptic integrals 
are introdCtced where thought to be practically useful 
(as in the pendulum), and there is a cli*ar and full 
discussion of three-dimensional rigid dynamical 
problems, mainly of a practical nature. The change 
in the ordinary figure (art. q) by which the usual 
right-handed screw notation is made consistent with 
the traditional forms of Euler’s and kindred three- 
dimensional equations will commend itself equally to 
tc-achers and students of dynamics, though the figure 
might with advantage have been repeated in the later 
chapters. 'Die principle of this article is claimed in 
flu* preface to be comparatively new, but seems not 
to differ from that practically used by the standard 
treatise of Routh. The principle is, however, ex- 
f)ress(.‘d clearly and made gfood use of in the chapter 
on gyrostats, which should be specially useful to 
engineering students as giving a clear and practical 
* xplanation of a subject generally regarded as diffi- 
cult. The discussions of gyrostatic control of the 
rolling of ships, the monorail, the gyrostatic action 
of turbine-driven steamers, and other questions are 
very full, while examples, such as those on self-steer- 
ang torpedoes and dn the effect of the rotation of the 
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e^irth on the aiming of artillery, give practical 
1 illustrations of the value of the higher parts of the 
subject. The gyrostats in Thomson ^md Tait g 345, 
X., are reproduced, and partially discussed; but the 
discussion is‘ not quite full enough, and it may be 
remarkt*d that the a/imuthal equilibrium in case 3 is 
said to be made stable by rotation, which is contrary 
to Thomson and Tait’s result, and seems to be in- 
correct. 

Lagrange’s equ.ations, though forcshadv;v;''Vv‘“*'’ *** 
the treatise (p. 112), are not introduced sei|',^. 
chapter x. ; they might have been of \ 

students in the two preceding chapters, in y^ 
gyrostats, motion about a point undt*r no v> 
motion of hoops are discussed, but the a . ; 
tainly do very well without the aid of these^ 

Chapter x., which gives the tfansformatioiu*^ 
ton and Appell of the gen(*ral equations, 
useful to students of physics than to engineers or 
engineering students ; but in all the rest of the book 
except in chapter v., which deals with orbits, the needs 
of engineering take a promiirent place. Chapter v., 
which is presumably written for the astronomer, 
.scarcely differs sutficiently from the traditional treat- 
ment to be of much use to him, although some little- 
known theorems by G. \V. Hill and others are in- 
cluded in it. 

A rather easy chapter on some quite simple statical 
properties comes as a surprise at the end of the book, 
following the advanced chapters on rigid dynamics, 
and is scarcely in keeping with the character of what 
precedes. Rut the general arrangement and presenta- 
tion of the subject is likcdy to be most useful to all 
engineering students of sulVicient mathematical capa- 
city, c'lnd to many students of physics and of applied 
mathematics. 

'I'here are a few misprints, •in addition to those 
noted above, but none which could not be readily 
correcti'd. A little revision of pp. 31)2 and 31)3, and 
a re-wording of the second line of p. 137 might be 
useful in subsequent editions. The results of the 
e.xamples, so far as the reviewer has verihed them, 
seem to be correct. 


APPLIED MICROBlOLOaV. 

Einjiihruni^ in die Myk(A(\iiie dcr Gcnussmittel and 
in die Gdrunjiiisphysiologie. Hy Prof. Alex. Kosso- 
wicz. Pp. viil4-2ii-f2 plates. (Herlin : Gebriider 
Horntraeger, iqif.) Price 6 marks. 

T HLS work, a companion volume fo the|H^|’s 
“Mycology of Foodstuffs,” deals 
adjuncts of the table the use of which, aith^E^,;i|ot 
strictly necessary, and classed, and for the 
taxed, as luxurious, has become so firmly eiPb|^ed 
that few of us are sufficiently Spartan to 

avoid it. fermented beverages, both alcohifilic and 
(reputedly) non-alcoholic, vinegar, mustard (of the 
French variety), vanilla, cocoa, coffee, 1 t^a, and the 
post-prandial cigar are all ’submitted to processes of 
fermentation at one. stage or other of their progress 
towards that culmination of perfection which delights 
the connoisseur. It is with the organisms concerned, 
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the chanj^es produced, «'ind the diseases to be f^uarded j chanf^e is enzymic, due to the Recomposition of j^luco- 
a^ainst in the subtie preparation of these different sides and to oxidatiom processes, althouf^h it is ad- 
articles of daily use that the author is concerned. mitted that orj^anisms are present and may have 

Th(* treatmer^^f this varied assortment of subjects some secondary and minor effect on the result. In 

is somewhat condensed, no doubt fr#m limitations of the case of cocoa, too, some doub^^xists as to the 
space, but the reader is supplied with a considerable relative share of plant enzymes and extraneous organ- 
amount of information about each, much of which is isms in the fermentation to which thv' beans are 
extrem(‘ly interesting. In every case a useful outline submitted, and which rt'sults in a dry b<'an of good 
of the method of manufacture or preparation is given, flavour and colour. * 

at all events as regards that stage of it in which The preparation \)f mustard has been specially in- 
fermentation is involved. vesligated by the author. A mixture of ground white 

"Fhe treatment of the various processes dependent and black mustard seeds (respect ivtdy containing 
on alcoholic fermentation is too condensed to be sinalbin and sinigrin) is treat(«Ll with 2'5 per cent, 

entirely, satisfactory, althrtiigh all the essential points acetic acid, along witll salt and a mixture of spices. . 
arc touched upon. A somewhat dispro/)ortionate I'lu* chief chang^e which occurs is the decomposition 

amount of space* is devoted to the discussion of tin* of the* glucosides with the liberation of the mustard 
“bios” question, which, however interesting in itself, oils. 'Hie mass is then left^ for a few days, ground 
is not of supreme ti*chnical importance. 'Fhe fact, and bottI(*d. Since the glucosides of mustard, are 
first observed by Wildiers, (hat yeast when inoculated remarkably resistant to the attack of most bacteri.i 
in small amount into a synthetic medium fails to and the mustard oils are strong inhibitants of bacterial 
grow, was explained by him as due to the absence growth, although not particularly powerful antl- 
from such a medium of s<flne specific material essential s(‘ptics, it might be thought that mustard would be 
for yeast growth, and. to this unknown substance he free from liability to bacterial “disease.” This is, 
gav’e the n;im(* of bios. It is probable that the ex- however, not thi* case, and the author has isolated 
planation ;idvanc(‘d by Pringsheim, that yeast can two species of sporing bacteria (B. si}ial>iv(trax and 
only gr.'idually adapt itself to tlu* assimilation of tin* />*. which ;ire capable of decomposing the 

nitrogen of such media, is correct, although it seems ! mustard glucosides, in one case with (‘volution of gas, 
also to b(‘ true that diffc'rent y(*asts possess very ! and occasionally cause s('rious loss to the manufac- 
varying di'grees of adaptability. In view of thesi* ; turer. The book, which, as will b(* seen, deals with 
facts it is remarkabl(‘ that Pasteur was so successful j an extremely interesting subject, is provided with a 
in his classical experiments on the growth of y(*ast in ! good index and bibliography, and is adt‘quately illus- 
simple nn'dia, and it has b(?en suggt'stod that this trated. A. Harden. 

suc(*ess was due to the presence* of mycoderma in his 
yeast, tla* presence of this organism having been 

found to enable yeast to grow freely in media such as SOMh REC hS' I II ORKS OI\ MAI HkMAl K .S', 
he employed. (i) Lchrbiich dvr Mathvniatik fiir Sittdivrcndv dvr 

The function of fermentation processes in the pre- Naiiir 7 vissvHsrhaflvfi tnul dvr 'I'vchnik : Kiafithrm 

panition of alcoholic beverages and vinegar is, of in die Differential- itnd I ntej^raJrevlt}itinjti und in 

C(.>urse, the fiind.'imental one of producing the ess(*n- die analyiisclic (ientnelriv. Hy Prof. (i. Scheffers, 

tial constituent the alcohol or acetic acid — by Zweite Auflage. Pp. viiif73J. (Leipzig: Wit and 

biochemical change from the materials present in Co., U)ii.) Prii'e iS marks. • » 

the liquid employed. When we turn to the other sub- (2) Die Inlcgralj^leichnnj^en nnd Hire Aineenditn^f^icn 
stances on our list, however, this is found to be by | in dvr niathcniatischcn Physik. lly .\dolt Kneser. 

no means the case. (\)flee consists of .sco 3 s or beans I Pp. viii+243. ( Ilraunschweig : Fr. View(*g und 

which occur firmly embedded in an integument, the j Sohn, i()iJ.) Price. 6 marks. 

whole forming the fruit of the pl.ant. The chief | (3) l-ntersuclnint^en iiber Oscillatio}islheorenie. By 
function of the fermentation in this case seems to be . Dr. phil. Otto Ilaupt. Pp. 50. (Leipzig and 

the loosening of this integument, .so that the beans j Berlin ; B. (L Teubner, 1911.) Price 2 marks, 

can readily be separated and dried, and this is effected j (4) Die particllen Differentialgleichunj^u dvr mathe- 
by the decomjmsition of a viscid layer immediately | matisclien Pliysik, nach RiemaniPs Vorleaiinffen in 

surrounding the seeds, an alcoholic fermentation of j funfler .la/Zagc hvarbeilet. By Prof. Heinrich 

this materia! occurring first, and being followed by \ Weber. ICrster Band. Pp. xviii4-528. Zweiter 

a stage in which acetic acid is |)roduced, a consider- j Band. Pp. xiv 4 - 575 * (Braunschweig : F. Vieweg 

able rise of temperature accompanying the change. i und .Sohn, iqio, i()i2.) Price 12 and 15 marks. 

Black tea and tobacco, on the oth(-‘r hand, are sul)- | (5) The Dynamical Theory of Sound, By Prof, 
mitted to processes of fermentation the object of which | Horace Lamb, F.K..S. Pp. viii4-3o3. (London: 

is the attainment of the flavour and aroma upon which ! Edward Arnold, 1910.) Price 12s, 6 d, net. 

their value depends. In both cases opinions are : (b) A Loffical Notation for Mathematics, By Robert 
divided as to 'the (^xact nature of the process. On one , T. A. Innes. Pp. 3. (Cape Town : S.A. Associa- 

hand it is maintained that micro-organisms are essen- | ti<A for the Advancement of Science, 1911.) 

tial agents ajid It has even been proposed to impart i (7) Vorlesunge.n iiber Variationsrcchnung. By Prof, 
the aroma of the* finer qualities of tobacco to inferior . Oskar Bolza. In drei Lieferungen. Pp. iv 4 -iv 4 - 

material by inoculation with the appropriate organ- , x-f7o64-io. (Leipzig and Berlin: B. (i. Teubner 

isms. On the other hand it is contended that the • 190S-9.) Price 19 marks. 
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( 8 ) iy\c Prinzipien dor Mcchauik fiir cine odcr 
wchrere von den raumlichen'^'Koordinaten tind dcf 
Zeit abhdn^^ige Variaheln, 11 , By Leo Konigs- 
berger. Pp. 24. (Heidelberg: Carl Winter, 1911.) 

(9) Theoreiischc "^echa^iik. By Prof. R. Marcolongo. 
Autorisit-rto dcutsche Bcarbeilung. By Prof. H. E. 
Tinierding. Erstor Band, Kinomatik und Statik. 
Pp. viii + 346. (Leipzig and •Berlin : B. G. Teubnor, 
1911.) Price 10 marks. 

(10) Sur la notion de Coiirbiire, ct snr quclqhcs points 
dc Gcowdtric infinitdsimalc non cudidienne. By 
C. Cailler (M(f*moires • de la Societe physique et 
d'Histoire naturclle Vie Geneve xxxvii, 2.) Pp. 62. 

• (Geneve: Georg et Cie., 19 iK) Price 5 francs. 

(11) Proceedings of the London MaihcmfiticaV Society, 
Second series. Vol. ix. Pp. xvi-f 489. (London : 
Francis Hodgson, 1911.) 

(12) Uidictin of the Calcutta Mathematical Society, 
Vol. i.. No. 3 (October, rqoq). Pp. 70. (Calcutta : 
Mathematical Society, Senate House, Calcutta, 
191 T.) Price TO rupees per year. 

(13) Revista de la Sociedad maiematica espaiiola, 1-5 
(.Mayo-Diciembre, iqii). Pp. 40-76. (Madrid: 
Dr. Jos (5 Xungot, Universidiid CJ|^ntral, 1911.) 

O NE of the most important facts which modern 
mathematicians now realise is that the prin- 
ciples of the differential and integral calculus can be 
taught to beginners by simple methods involving only 
a knowledge of the rudim<*nts of algebra, and later 
on of trigonometry. There are not many teachers 
still in the dark on these points, though^ remarkable 
e.xception occurred recently when an anonymous 
author wrote a book intended to show that certain 
fools called mathematicians had. made the calculus 
unnecessarily hard, and proved his point, not in the 
way he probably contc?mplated, but by establishing the 
fundamental formulje with a wasteful luxuriance of 
infinite series and disregard of small quantities which 
would have formed a more fitting subject for a book 
entitled " Calculus Made Difficult,” The change has 
been marked in England by the appearance of a flood 
of school calculuses, reminding one of the former flood 
of school geometries. 

(i) Tn these circumstances English teachers will 
derive considerable interest from studying the elemen- 
tary but rigorous treatment of the subject in Dr. 
Scheffer’s “ Lehrbuch dcr Mathematik.” The first 
chapt^'r introdiices the arc or radian measure of 
angles, and deals with functions in general. It opens 
with a careful comparison of the uses of graphic 
and analytical methods of .solution, which should be 
a lesson to those teachers who try to hide up the 
shortcomings of constructive geometry by making 
their pupils use hard pencils. The notion of a differ- 
ential coefficient Is introduced in the first instance by 
consideration of linear and quadratic functions. Then 
follow the formulae for algebraic functions deduced 
from the sum and product rules, and the rule for 
functions of functions, which is here cnunciatci(||; as 
the chain iiilc. Differentiation of a power is deduced 
from the product rule by mathematical induction, as 
it should be, the \xse. of the binomial theorem being 
avoided. The elenicnts of the integral calculus are 
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treated next, and it is only after this that the notion 
of a natural logarithm is shown to follow directly 
from the calculus, exponential functions being taken 
in the succeeding chapter, and trigonib.etric functions 
coming next. TlH chapter dealing with these contains 
a .synopsis of trigonometry. For English readers the 
hyperbolic notation (” fin, printed in German- 

typo) is perhaps inconvenient. Then follij 
sive differentiation, maxima and minima, 
and evolutes, particle dynamics, Lagrange’, 
lor’s formulaj, miscellaneous methods of i. 

Fourier’s series, and partial differentiatio? 
end is a useful collection of tables and i 
formula*. A large number of applications'] 
in the form of examples, some completely v 
others left to the render. 

It need scarcely be pointed out that no t 
would agree as to what should be included 
of this kind, and what should be omittccr 
whole, this book tends on the side of thoroughness, 
rigorous development, and careful discussion of points 
of detail, notably in dealing with such matters as con- 
tinuity. Possibly there' may be fow students of physics 
in this country who db not have to skip over and take 
for granted some of the arguments. But in such- 
matters as x>rder of treatment and rendering the sub- 
ject independent of an extensive previous knowicdgcf 
of algebra and geometry, the book |n*ettv n(*arl> 
reaches the goal towards which modern te.'ichers have 
been striving. 

The influence of pure mathematics on the progress 
of mathematical physics is well shown by the next 
group of books under review. The p.artial differential 
equations of physical problems have receiv(‘d so much 
attention at the hands of both mathematicians and 
physicists that we had begun to think that their study 
had reached a stage of finality in which nothing 
further of importance remained to be done. But 
during the last ten years harmonic analysis has been 
completely revolutionised by the development of the 
theory of integral equations, which places a new and 
powerful weapon in the hands of the applied mathe- 
matician. Jhis modern theory traces its origin back 
to Fredholm’s paper of 1900 on Dirichlet’s problem, 
and the most important subsequent works are those 
due to Stekloff, Hilbert, and Schmidt; in particular 
Hilbert’s ” Foundations of a General Theory of Linear 
Integral Equations.” 

(2) Dr. Kneser’s contribution to the new subject 
is exactly described by the following notice of the 
publishers : — 

“The present work develops the theory of iijtegral 
,oquations not from the starting point of analytical 
/generalities but from the theory of heat-condtiction, 
of free and forced oscillations and of the potential. 
The author thus hopes to meet the requirements of. 
those mathematicians and physicists who wdsh to 
applv the new analytical method to concrete ques- 
tions.” . 

Now, in endeavouring to get the whole hang of the 
problem, so to speak, condensed in a nutshell, or, in 
other words, to find out what t»he investigations are 
driving at, and to put the matter ill a form in which 
it could be explained to a pupil in ten minutes, the 
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present reviewer encountered a slight diflkulty at the 
outset. 

Dr. Kneser^ Smarts with the problem of linear con- 
■duction of heat, but the reduction to an integral 
•equation depends essentially on the introduction of 
Green’s function. Now we have always regarded 
Green's function as connected with the problem of 
the potential; and, further, most elementary English 
books on analytical statics get no further than explain- 
ing Green’s theorem, and possibly stating Green’s 
problem, but not defining Greenes fiuiciion. The 
necessary light was thrown on the subject by referring 
to p. 241 of Weber’s treatise reviewed below, which 
not only gives, for the problem of the potential, the 
definition of Green’s function, but shows, further, how 
this leads at once to an integral equation for the 
potential of a given distribution subject to given 
boundary conditions. In the case of the potential due 
to fixed charges, this integral equation, of course, 
degenerates into an ordinary integration formula. 

In heat conduction Und allied problems Green’s 
function b«it\veen two points, P and O, might be de- 
fined as the temperature or potential function at 
one point due to a unit source, at the other suj)- 
ject to the giv'cn boundary conditions. TJiis function 
IS the nucleus or kernel (Kern) of the integral 
equation, i.e. * the factor which multiplies the un- 
known variable under the sign of integration. 

After heat conduction in one dimension. Dr. Kneser 
applies the method to the problem of small oscilla- 
tions, Sturm-Liouville’s functions, and problems in 
two or three dimensions, the remaining sections being 
devoted to the t?xistonce theorem, Dirichlet’s problem, 
and Fredholm’s scries. 

(.V) A closely allied line of investigation is de- 
veloped in Dr. Haupt’s pamphlet on “Oscillation- 
theorems,” which is divided into two parts, the first 
dealing with the general linear homogeneous differ- 
ential equation of the second order containing an 
arbitrary parameter in its undifferentiated coefficient, 
while the second deals with the special differential 
equation of the fourth ortkr, in which the second 
differential coefficient of a multiple of the second 
differential coefficient of the dependent variable is pro- 
portional to a multiple of the variable itself, the multi- 
pliers being functions of the independent variable. It 
is largely a development of Hilbert’s work on integral 
equations, and deals in particular largely with the 
conditions under which such differential equations 
may lead to a “Green’s system,” and the correspond- 
ing forms of the boundary conditions. | 

(4) Tliat integral equations are destined to play an j 
important part in the formal treatment of mathe-’, 
matical physics is now evident. It does not appear, 
however, probable that they will at present supersede 
the use of harmonic analysis for purposes of calcula-^ 
*tion. In bringing out a fifth edition of his “Partial 
Differential • Equations based on Riemann’s , 
tures,” Prof. Weber plainly states at the outset that 
he has not been able to rewrite the book on the lines 
of recent reseaix,hes,* partly owing to want of time 
and energy, and also partly on the ground that the 
subject is now in a transient stage, in which further 
developments may be expected every day, so that if 
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an attempt were made to start afresh, the whole book 
would soon be out of date. In addition to the theory 
of integral equations, a second line of recent develop- 
ment has grown up in the sludy^f the principle of 
relativity. 

In these circumstances Prof. Weber has adopted 
the most desirable cj^ifrse, namely, to introduce refer- 
ences to this recent work into the text at suitable 
places, and his book still constitutes as good an intro- 
duction to the study of mathematical physics could 
well be written. Although the book has more and 
more become the work of Weber Ijimself, he still 
desires to pepetuate 'Bie name of Ricmann as having 
sown tile seed from which this large tree has grown 
up. 

The second volume has only just appeared. It 
deals with the theory of certain differential equations, 
heat-conduction, elasticity, theory of vibrations of 
strings, and membranes, electric oscillations, and 
hyd rody n ami cs . 

VVe have referred to the unsuitability, for English 
readers, of the German hyperbolic notation, but a 
greater difficulty's introduced into these .German 
treatises by the use of a single integral sign to denote 
surface and volume integrals. It certainly adds con- 
siderably to clearness of exposition to use double and 
triple integral signs in these cases. Of course, this 
method is illogical as practised in this country, w^re 
a triple sign of integration is often followed by a 
single differential. The correct plan in such cases 
is to denotajfeurfacc and volume differentials by d*S 
and (PV instead of dS and dV, and it is much to be 
wished that this were always done. 

(5) The somewhat brief discussion of vibrations in 
the last-named treatise is a reminder that, unfor- 
tunately, a review of Prof. Horace Lamb’s 
“ Dynamical Theory of Sound ” has been- unavoidably 
delayed for an inordinate time. The subject is one 
which lends itself to treatment in three ways; by 
the publication of memoirs on specialised jcsearches, 
by the production of a treatise even larger and more 
cxh.austive than Lord Rayleigh’s three volumes, and 
by the compilation of an introductory treatise in which 
the most important fundamental principles are dealt 
with concisely, over-elaboration being avoided. Prof. 
Lamb has chosen the last alternative, and has thus 
produced a book which should bo of great use to 
students of applied mathematics, ' physics, and 
acoustics. 

This aim at brevity necessitates the omission of 
details of long analytical investigations, the results 
of which are stated without proof ; for example, under 
Fourier’s scries no attempt is made to reproduce the 
existing literature relating'to its conyergency, and the 
theory of vibrating systems in genial is discussed 
briefly without reference to more than a statement of 
results in connection with transformation to normal 
coordinates. The various chapters following the in- 
troduction deal with general ^heories of vibration, 
strings, Fourier’s theorem, bws, membranes and 
plates, plane an<L spherical sound-waves, generation 
and diffraction of waves, pipes m. resonators, and 
physiological acoustics, the last-named chapter being 
a summary of a branch of acoustics falling outside 
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thf» scopt’ of ihv book. It is probablt* that ■ 

the avera^^e student would do better to follow a course 
of this kind, and then sinf^le out some subject for , 
v.pecialist‘(l stud\ ixplher than to spend time on repro- 1 
ducinj^ anahtical investigations about the truth of ' 
which no doubt exists. | 

We notice that both Weber bi'^d Lamb assume that | 
in a membrane the stress is the same in all directions j 
- in other words, isotropic. Is' this necessary? 
.Xnahlicalh speakinj*, if the stress is homofifencous 
but not isotropic the membrane can be projected 
orthogonalh into one fl) isotropic stress; on the other 
band, it is tairly certain that \i\ an .actual membrane, 1 
such as that of a concert drum, it is very * difticult ' 
to adjust the t(‘nsion round the boundary so as to 
makt* the stn*sses either homogene<uis or isotropic, j 
\ material membrane probably dilfers in its phxsic.al | 
properties from the ideal membrane (Lamb, p. i8o) | 
to the s.ame extent that the substance ot wfiich it is i 
com[)osed ditfers from a fluid. If this view is not 
correct further discussion is needed. ^ | 

(()) Reference to notation under (4) leads us to Mr. ' 
RobfTt Jnnes's short ('.ape 'I o\\ n note, in which h** j 
n commends the use of small letters, Roman, italic, I 
('l.arendon, and (ireek for s\mbols of c|u.mtit\, .and ' 
r.apit.al letters for syfnbols of op<‘r.ati<)ns, such as .S for 
sine, D for difT(*rential coefTicient. lie does not tell 
us what he w’ould do with separate differentials. In 
\iew of the fact that after these many years we still 
have to write cosec v for what is logically sin-"‘r, 
and that a Krenchm.an or Gorman cani^t say such a 
number .as in the form in which it is written, it is 
not much use suggesting reforms, except in notation 
the use of which is very limited. 

(7) In a review like the present, it would be impos- 
sible to enter into .a detailed criticism of the German , 
edition of Dr. Oskar Bol;'a’s “ Lectures on the Cral- 
eulus of Variations.” While based on his American ] 
work bearing the .same title, these three volumes aim 
at a morg comprehensive treatment of the subject ; .at 
the same time, the author does not claim to have 
exh.austed the theory even in the seven hundred 
pages which he has devoted to it. What ho h.as 
rather aimed at h.as been to give a fairly elementary 
outline of the main principles of the calculus of 
v.ariations, together with a more det.ailed treatment 
of its modern developments. The .author’s claim to 
have clearly expounded the fundamental definitions 
and methods, with the assistance of suit.ablc geo- 
m'etrical and other illustrations, is fully justified by a 
survey of the contents. At present there are only a 
few* people in Engl.and who study calculus of varia- 
tions, and it is to be hoped that the subject wall 
become more popular in ^hc future in view of its 
important applications to physical problems. “Differ- 
entiation of .an integral,” which leads directly to 
“variation of an integr.al,” is really one of the easiest 
things in the c.alculus to treat in an elementary way, 
and then* c;m be no excuse for keeping this studv, 
so to speak, under fhek and key, only to be shown 
to students on rare occasions. The^student of physics 
who goes no fuijthcr th.an the first chapter of this 
book w’ill be able to obtain a proof of L.agrange’s 
equations of motion, together with a knowledge of 
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the principle of least action, which will do him f.'ir 
more good than letting x equal a function of t, 0 , and 

and writing out by heart a proof of /ihese equations 
involving some juggling with differential coefficients 
the physical interpretation of which is not obvious. 

On the other hand, the need for an t*\position of 
modern develo])ments of the subjt‘Ct is shown by the 
many recent papers that have apj)eared. F* .0 ’ 
a ]).'iper in (ierm.in on tht* invariam ^ ^ ^ 
the second v.iriation of a double integral is mU, 
to the Proceedings of the 'rok\o Mathen . 

Ph\sical .Society for September, iqii, b\ * II 
war.i. 

(.S) ('loselv .allied, as l(‘.'i(iing to ;i geneni 
of the principle* of least .action, an* Prof, 
beigii's p.ape'rs on the principles of mechanit • 
or mon* d(‘pendent \.iriable*s, of which th» 
part h.is reach»‘d us. 

(<d An examin.ation t)f the cont»*nts of “ Theon*tische 
Mech.anik ” l(‘.ads to the* impression tliat Dr. Time*r- 
ding she)we*d want e)f judgftie'tit in underl.dving the 
transl.ation into (German ol .a beiok like* th.at e)f Marco- 
longei’s. Tt is known that Pnifs. M.are'olongo and 
Buf.ali Forti ha\e bt'eai e*ngagt*el in drawing up a 
leport on vecte>r ne>t.ations, .as to tin* \.alue e)f which 
e*e)nside‘r.able‘ difte-rences of opinie)n e‘\ist. We should 
ne)t, howe*vt*r, take* ,an\ t‘xce*ptie)n te^ the l>oe)k e)n this 
greamd ; but when we* find in the* se*cond ediaple*!* 
elifficult the‘e)re‘ms in pote‘ntial analvsis, such as .Sle)ke*s’s, 
and (m'e‘n’s the‘e)rems, and Poinse)t\ ce)nstruclie)n fei 
the motion of a rigid body under no force's in 
chapter vii., while it is not until much late*r on that 
the author de.als wath such elementary notions .as the 
p.arallelogr.am of fe^rces, the princi|)Ie of the* lever, 
e'quilibrium on .an inclined plane*, and the principle of 
.\rchimedes, the boedc ni.ay f.airly be* n*g.arde'd .as .afforil- 
ing .a lesson as to how mee'h.anics she)uld not hr* 
t.aught. It forms .a striking ce)ntr.ast te) the* clear .and 
practical expe)sitie)n of advanced dynamics ce)ntained 
in Webster’s b(X)k., |>ublished by the same firm. It is 
be'coming more and more recognised every elay that 
the study of mechanics should be .approached by be- 
ginners from the experimental side, and for this j)ur- 
pose elementary statics .and Tiydrostatics form the best 
starting point. W’ith such a preparation, .a pupil may 
be able in time to grasp the naturei and use of vector 
analysis, but to start him, as this book dejes, .at the 
wrong end w^ould be fatal. 

(10) In his paper on curv.ature, Prof. Cailler 
h.as set before* himself the task of formulating .a 
thtiory of curvature of a sufficiently comprehensive 
ch.aracter to cover the two cases of Riem.anfi’s and 
Lobatschewski’s non-Euclidean geometries. To do 
this he has found it ncc(?s.sary to start wath .an alge- 
braic df'ffnilion of curvature based on considerations 
of kinematic geometry, and wdiile admitting th.at .some 
of the notions in his paper are of a somewhat abstract 
character, Prof. Cailler claims that the nature of the 
problem .and the differences existing between the 
various kinds of space to which it relers ^render such a 
tre.atment neci‘ssary if it is to* possess the required 
degree of generality. 

(11) The volume of the London Proceedings b(*fore 
us continues to afford evidence of the good work th.at 
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Is df)n(‘ by thosi* English mathematicians who, 

by denying Ihemscdves the luxuries of life, or other- 
wise, are able to give time and thought to original 
work. .XppiiiM mathematics is only represented In- 
Dr. Nicholson’s paper on scattering of light'^by a con- 
ducting' sphere, and Mr. F. B. I'idduck's note on 
stability of rotating shafts. The most substantial con- 
tribution to pure mathematics is Dr. \V. H. Young’s 
series of seven papers dealing with various points 
regarding the foundations of the dilTerential and 
integral calculus. At a time when the teaching of this 
subj^-it to elementary classes is receiving so much 
attention, it is most fortunate that our country has 
been able to produce a mathematician like Dr. Young, 
who is underpinning this structure with a foundation 
of rigorous reasoning. For example, one paper is 
called A Note on the Property of Being a Differ- 
ential Coefficient,” while in another paper on “A 
New Method in tin* 'I'ln'ory of Integration,” the author 
]iroves a number of interesting results, such as that 
” an upper-upper-lower-i^)j)er (lower-lower-upper-lower) 
semi-continuous function is an upper-lower-upper 
(lower-iipper-lower) semi-continiious function.” 

Lieut. -(\donel All.an Cunningham writes “ .\n S-vic, 
j()-ic, . . . , Residuacity,” while it may be desirable 
to explain that Mr. (V. T. Bennett’s note on “'I'he 
Double Six ” refiTs to certain lines associated with 
quadric and cubic surfaces. W’e have one fault to 
ffiid with the binding; the top (‘dges of the pages are 
cut, but the (nitside edges are hdt rough, and are 
very unevt'ii, consequently the pages soon gel to look 
untidy; and, furthermore, the book always opens at 
cei tain j)ages ;wul never can bo opened at others. 

One cannot, however, help regretting that there 
are probably many hundreds of persons in this country 
engaged in teaching mathematics who are ignorant 
of the very existence of theses Proceedings. It would 
b(’ a g,reat advantage in this respt'ct if the London 
Mathematical .Society and the Mathematical Associa- 
tion could be amalgamated so that the educational 
and ‘‘original work” aspects of mathematics could 
be brought into closer touch with each other, as 
appears to be done in the American Mathematical 
Society. .\ very similar fusion of theoretical and prac- 
tical interests has just been effected in the Aeronautical 
►Society. 

(12) One thing further is needed, namely, 
the publication of a summary of current mathematical 
literature, with abstracts of the principal pap(?rs. This 
is furnished by, the Bulletin of the C’alcutta Mathe- 
matical Society, which, in addition to original papers 
by (Tdlis and Mukhopq.dhyaya, contains a summary 
of the principal mathematical journals, reviews, lists 
of papers under ‘‘ .Societies and .\cndemies,” “ Notes 
and News,” ‘‘ New Publications,” and an obituary 
notice of Prof. .Simon Newcximb. 

Assuming that the Calcutta society is sufficiently 
powerful efflf'iently to continue the publication of these 
notes and abstracts, it is surely somewhat humilinting 
to think that the mathematicians of a Western civilisa- 
tion should have; to fiend to Calcutta for a list of the 
papers which they themselves have written. But as 
it is stated that the Bulletin will appear four times 
a 3^par, while the number before us for October, 1909,. 
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bears the date of |)rinting 1911, and was only received 
for review on October 14 last, we have some fears 
lest the task which these Calcutta mathematicians 
have undertaken may have proved tdo heavy for them. 
If .so, we hope that European ifiathematicians will 
take steps to ensure the continuation of a chronicle 
which is unique of its# kind. 

(13) .\lthough it. lifts been mentioned in the “Notes” 
column of a previous issue of N.vu’RK, the .Spanish 
society’s “ Revista ” may with advantage be referred 
to in this ^connection as showing that .Spain has ob- 
tained an amalgamation bet\\x>en theory and practice 
of the kind which wef in England have hitherto faile^l 
to attain. On the theoretical side we have papers 
on such questions as summation of st*ries, polygonal 
numbers, generalisation of the nine-point circle, 
meridian arcs, and equilibrium of a moving, chain 
(the figures, however, show the rubber belt of the 
barber’s hair-brushing machine upside di>wn, and 
the wheel i^oving in the opposite sense to the 
belt). On the more popular side we have biographies 
of Fermat, Nunez, Benaffah, and .Siliceo, a history 
of .Spanish mathematics, reviews, notes ai^d news, 
and notes and ^queries columns. In addition, the 
society is drawing up a vocabidary of .Sjianish mathe- 
matical terms. We cannot better clo.se this review 
than by quoting an extract from tin* article, “ .Sursum 
corda,” by Captain Duran Loriga, on the functions of 
the newly founded .socitdy, in which he says, “The 
first which iinpo.ses itself is to create i\ uialhcniaiical 
atmosphere (auihieute matemdtico), in particular to 
convince the whole world th.at without that great 
science it would be impossible to approach the study 
of natural and physical sciences, which daily tend 
more and mon* to assume a matheipatic.il form.” 

This quotation is not the only or ('ViMi the most 
powerful argunu'nt in ('aptain Loriga ’s articb*, which 
furthi*r n*fers to the epoch-making discoveri(‘s of Abel 
(who lived and died in great poverty), Kowalewski, 
and others, and their inffiuaice on the progress of 
applied science. But his notion of an ‘‘ambiente 
matem.atico ” should be kept prominently in mind by- 
all mathematicians who are able and willing to take 
part in the campaign which in our country requires 
to be waged against “England’s neglect of mathe- 
matics.” This campaign can only be successful if 
everyone who is interested in the progress of pure 
science lends a helping hand. If they will not, then 
we must let the coming generation make the best it 
can of the knowledge which it has inherited from 
its forerunners, and Igave posterity to fend for itself. 

Gf. H. Bryan. 


OUR BOOK SHELF. 

The Principle of Itidhidualily and Value. The 
(xilTord Lectures for 1911, delivered in Edinburgh 
University, by Dr. B. Bosanquet. Pp. xxxvii-|-4oq. 
(London : Macmillan and Co., Ltd., 1912.) Price 
10.V. net. 

This may be described as a reply to the critics of 
Absolutism, mainly, of course, the late Prof. James. 
Dr. Bosanquet is always as readable as the difficulty 
of his subject permits, and his rejoinders are always 
moderate and courteous. The reader feels that the 
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author is really seeking the truth, and not a mere 
gladiatorial victory or scoring of points. 

The section most interesting to scientific workers 
IS that in which the author discusses vitalism and the 
relation of mind t(t.body. Quoting Bergson, Ward, 
and Taylor, he expresses disapprobation of the theory 
of “guidance.” On this theory, mind and its world, 
choice and action, become ** utterly discontinuous.” 
The choosing unit or element is Mot a system of the 
contents dealt with by choice. The V plan ” is brought 
to the material ; it is not in it or elicited from it. 
The view in question is a survival in principle of the 
notion of matter ./>/u5 miracle — the attitude gf common 
external teleology (p. 2^5 and foil.). Moreover, there 
is the difficulty about energy. vThc guidance theor}’^ 
tries to shade this down by analogies such as the 
trigger, the ball or water-drop on a high divide, or 
the spark which e.xplodcs the gas in a gas-engine. 
In these cases a small variation in energ^y^expenditure 
may cause huge differences in result. But some ex- 
penditure there must be. On the analogy, the mind 
must furnish energy without participation of the body. 
•Views of this type only escape manifest conflict with 
common sense by restricting the amotint of energy 
so furnished to an amount below the possibility of 
measurement V (xxvi.). 

Many readers who have studied with interest and 
admiration the^ writings of Driest^, Bergson, and 
Lodge on this point will feel that Dr. Bosanquet’s objec- 
tion is a formidable one; as is also his criticism of 
• Prof. Bergson’s startling contention that contempla- 
tive and motor memory are radically different, the 
former being independent of brain. It is true that 
these are matters of science, and philosophers must 
tread warily in the foreign territory; but their outlook 
is wider — though with less perception of detail near at 
hand — and their criticism is to be desired and welcomed. 

.1 Xature Calendar, By Gilbert White. Edited and 
with an introduction by Wilfred Mark Webb. Pp. 
xii+62 + xiii-xx. ^ (London: The Selborne .Society, 
loii.) Price 255. net. 

This beautiful facsimile, published by the Selborne 
Society, reproduces a record for the" year 1766 of 
botanical observations made chiefly at Selborne, with 
an occasional note on birds or insects. This record, 
of which ^he MS. is in the possession of Mr. Webb, 
has never been before published, and is not to be 
confused with the .so-called “Naturalist’s Calendar,” 
often printed at the end of the “Natural History of 
Selborne.” The printing, paper, and binding of "this 
large volume arc all admirable, and the brief intro- 
duction is adequate ; it is a superb volume to lie on a 
drawing-room table and be admired bv the chance 
visitor, who will, it may be hoped, at least be struck 
by the strong, firm, and legible handwriting of the 
famous naturalist. W’’hite himself would be amazed 
at 'the magnificent dress in which his humble notes 
were destined eventually to appear; no man could 
know bettor tl^pn he that in no^^ense whatever could 
they forrn even the material fgr a book. Yet Mr. 
Webb claims that “ now after an interval of a hundred 
and twenty-three years a second hook makes its ap- 
pearance in the shape of the present volume.” White 
published but one book, and that an incomparable 
one. Mr. Webb publishes for him a second one, under 
•che auyspic^s of the Selborne Society. Making all 
allowance for enthusiasm, and for the carefulness of 
the editing (of which the excellent index is perhaps 
the best part), those who know^ how real books can 
only be built up on a foundation of lengthy studies, 
and how unwilling an author is to have such studies 
exposed to the ga'ze of the curious, will feel some 
regret that thig rather meagre diary should have been 
thus magnificently produced. W. W. F. 
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LETTERS TO THE EDITOR, 

[The Editor docs not hold himself responisihle for opinions- 
expressed by his correspondents, Neithe% can he undertake 
to returnj^or to correspond with the writers of, tejected 
manuscriffs intended for this or any other part 0/ Nature. 
No notice is taken of anonymous communications.] 

Contour Diagrams of Human Crania. 

Has not Prof. D'Arcy Thompson got over tf 
of fixity and precision ” in the individual judg. i., 
volved in superposing two cranial contours bv r. - 
quite arbitrarily, the vertical axis of the transvers 
as the length to bo equalised in all such section 
1 suggest that* he should try equalisinf his i 
distances, and taking his percentage differences i 
vertical ordinates? 1 fancy he will then find 
difference.s in form of two skulls will not oven bo 
si.sod atxhe same places as on his arbitrary sclirnic 
Again, in the case of the sagittal section, there 
least half-a-dozen fundamental lines any one oi 
might find justification in individu.al judgment 
standard for equalising size. A mathematician 
probably object to equalising any lines at all, but would 
magnify up all his sections to be of equal area, lb* would 
then be certain that the total atea intercepted between his 
.superposed contours— however placc'd was zero. This 
would certainly mean that on any reasonable >i\iperposition 
the contours would be very close togc^ther. In such case 
for the transverse sei'tifin, we should all probabh’ super- 
pose the median lines, but, again, whether we should put 
the vertex on the vertex, or the auricular line on the 
auricular line, or superpose neither, would be matt(‘r for 
dLscussion, if not for individual judgment. Tlv* width of 
individual judgment allowed in the' case of the sagittal 
section, having regard to such standard lines as either the 
“ horizontal plane ” provides or .is join nasion, bregma,, 
lambda, inion, opisthion, and basion, is so great that 
Prof. D’Arcy Thompson’s nulhod would requiri' a cranio- 
logical concordat before it could be put into practical form, 
even supposing we could agree on what should in this case 
be the “ area ” of the section. 

Still another group of investigators might consider it 
desirable to equalise, before .superposition, not any 
arbitrary lines or much more definite areas, but the 
volumes of the two type crania as determined, say, by 
average capacities or by Uic product, perhaps, of ’three 
arbitrary diameters. He this as it m,ay, either .an equalisa- 
tion of areas or of volumes seems to me a more reason- 
able preliminary to comparison of form than any equalisa- 
tion of an arbitrary line. * Yet such equalisations will also> 
leave a “ lack of fixity and precision ” in our results. We 
wish to test how far our contours are similar and similarly 
placed curve.s; we ought to bring something approaching 
a “centre of similitude ” into superposition in both con- 
tours ; the orientation in the case of the transverse and 
horizontal sections will present no difficulty — in the case 
of the sagittal it is much 'more questionable. The m.athe- 
matician would possibly select as his centres for testing 
similitude the centroids of either the contours or of their 
areas— if he were equalising areas, probably the hitter. 

I would therefore .suggest as a method to be compared 
with Prof. D’Arcy Thompson ’.s results, say, in the fir.st 
place, for the transverse contours (i) the equalisation of 
areas ; (2) the superposition of centroids of areas ; (3) the 
orientation by parallelism of mldtan lines; (4) the com- 
parison along rays through this centroid. Thus th-e con- 
tours themselves would be directly compared, and not 
auxiliary curves. Lastly, if the superposed contours be 
divided into equal angular elements <r, and v be the mid- 
distance of any element of the first contour from the 
common centroid, p' the distance along the same ray to> 
the compared contour, then 



where S denotes a summation for •every element, would 
be a fit measure of the degree of resemblance. 

Possibly some mathematician may he willing to under- 
take the general theorem ; Given two oval curves, the 
shape of which must not be changed (but size is change- 
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able), find a good measure of their degree of similitude 
with a given orientation. 

'The problem is one over which the late Sir Francis 
(lalton was ai* times much exercised when discussing tlie 
resembraBce of portraits of the silhouette tvfie. It was 
further considered very fully when the proposal to pre- 
pare average or type cranial contours was originally dis- 
cussed in the Biometric Laboratory some five or six years 
ago. Trof. D’Arcy Thompson’s scheme is suggestive, but 
it is very far from unique. 1 feel doubtful whether any 
scheme for all these contours could possibly be other than 
conventional, but I suggest that, even for a good con- 
ventional scheme to be reached, we must have further 
knowledge of the mathematics of the subject, t.c. we 
want to ^tudy hieasures of the similaritj# or dissimilarity 
of what we may perhaps call “ rcsemblant contours.” 

Karl Pearson. 

Biometric Laboratory, London, February ii. 

The Mnemic Theory of Heredity. 

If it were explained clearly in what respects an 
“ acquired *' character is more acquired and less innate, 
germinal, and inherited than an “ inborn ” trait, a real 
service would be rendered to science, and, possibly, a 
conlroviTvy which at pres^-nt seems interminable might be 
< rided. A unic«dlular organism distributes itself between 
ils (laugh let-cells, llca-e, obviously, tlu'rc is actual inherit- 
anu* ; and, if the acquirements of the parents persist in 
the offspiing, there is inheritance of acquirements. But a 
mult icellular organihui does not distribute itself. It is a 
cell-community, and, so far as is known, offspring are 
di-rived not from it as a whole, but from particular 
members ul it — the germ-cells. 'I here is thus no inherit- 
ance from the “ parent ” in the sense that there is inherit- 
ance* among uni('('llular types. For example, the child 
does not Inherit the pan.-nt’s nose, leaving the parent 
derelici. 'Hi** latt(*r *keops the whole of his nos(; for him- 
self. 

'I’he germ-cell is a bundle of pol('ntialities for develop- 
ment. It devclojis into an anim.al or plant of the species 
whence it is derived under the inlluenc(; of various stimuli 
~ food, temperature, light, moisture, internal secretions, 
use, injury, ;ind the like. Thus in man one kind of 
stimulus- causes :i h.and to devefijp, another a scar, *a third 
a use-callosiiy. Nothing develops in the individual, nothing 
can de\»lop, unless both the potentiality and the appro- 
priate stimulus are present. All kinds of potentiafities an* 
ei|ually products of evolution, and arc equally rooted in 
the germ-plasm. 'I hiis the potentiality to develop a scar 
iitlflas much a part of the germ-plasm as the potentiality 
to develop a head. Some characters develop more certainly 
than others, but this is only because the stimulus (not the 
potentiality) under which they grow is more certainly 
present. Thus a head develops more certainly than a 
particular scar, but the scar would develop as certainly as 
the head were its stimulus (a particular injury) as con- 
stantly present. In man the* scar left by the destruction gf 
the umbilical cord is as constant as the head. 

It is customary to term traits which develop under the 
stimulus of use and injury acquired, while all others arc 
called inborn. But if alF potentialities are equally present 
in the germ-cell, if all characters are alike products of a 
reaction between internal potentiality and external 
stimulus, what is the peculiarity that makes one kind of 
■character more inborn aijd inheritable than another? As 
far I am able to judge, the Lamarckian controversy 
has been conducted on the basis of a misuse of terms, or' 
on the (at prrs(*nt unwarrantabh*) assumption that th(' 
multicellular organism is derived from its parent in- the 
same seiihe as a unic(*llular is derived, or under the belief 
(also unwarrantable) that the only characters that arise 
In response to stimulus from th(? environment arc those 
which grow •through the influence of use and injury. I 
am able to understand, for instance, how a negro who has 
a scar differs both innately and by acquirement from a 
white man who has j;io such scar. His potentialities are 
different, and therefore he differs innately ; the stimuli to 
which he was ^xposed differed, and therefore he differs 
by acquirement^ But it is one thing to apply^hese terms 
to likenesses and difference# between indivMuals and 
another to apply them to characters as such. ^ take it 
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that the words ” inborr^** “ acquired,” and “ inheritable ” 
have been illegitiniabdy transferred from a connection in 
which they have meaning to a connection where they are 
unintelligible : for can anyone s^atc precisely in what sense 
the skin colour of a negro is more iutialc or germinal than 
his scar? 

When it is maintained that “acquirements are trans- 
missible,” it is held, ii^ effect, that characters (e.g. scars 
and use-callosfties) which the parent was able to acquire 
in a certain way reactions to injury and use), because 
a long course of evolution had rendered such acquisitions 
possible to members of his species, tend, at the time of 
observation, to be reprodfted by the offspring in a different 
catc*gory of ch.aracters and in ways (as reactfons to other 
stimuli) in which no ancestor nad acquired IIkmh before, 
and with which, therefore, evolution had nothing to do. 
The evidence on which we are asked to accept this improb- 
able supposition is usually equivocal, and, in recent times, 
invariably such as cannot easily be verified. 

But turn to common experience. Facts are not the less 
valuable or certainly true because they are familiar^ Take 
characters which develop under the stimulus of use, or, 
what in thi; case of mind is the same thing, experience. 
The development of some physical and mental traits, for* 
example, the hair, the tc^eth, external ears, reflexes, and 
instincts, is not influenced by this stimulus. Other 
characters, for instance, in man, the limbs, lu'art, kidneys, 
brain, and all that is learnt, all that is intellectual, owe 
their growth after birth mainly to it. Such ^characters 
tend to atrophy when disused or little used, and to hyper- 
trophy when much used. Low in the sc'ale of life, animals 
d(*velop less under the influenc(? of use and more uncler 
other stimuli. But all the higher animals, in proportion 
as they are highly placed, impcdled by an instinct, sport 
during youth, and thus stimulate mind and body to the 
.acquisition of traits without which maturity is incomplete. 
P.arental care after th(* beginning of conscious life is an 
adaptation the function of which is to afford tiiiu? and 
opportunity for the acquisition of use-acquirements. It is 
not found low in the scale of life among animals that, at 
<*.ach stage, come ready armed by “ inborn traits ” to the 
struggle for existence, and is most elaborate and prolonged 
.among thfe highest types. We call an animal intelligent 
in proportion as it is enpabb of profiting from experience. 
A human idiot is nothing other than an individual who, 
reverting to a rtanote ancestral type, has lost the power 
of growing mentally under the influence of experience. 

Manifestly the so-called acquirements are more 
adv.antageous as responses to injury and use than they 
would be if they grew in response to the more unvarying 
stimuli. As they are, they rcMider the animal adaptable, 
c.apabb of fitting himself to a diversity of environment. 
Compare the adaptability of a man with that of a beeth?. 
M.anifestly also “inborn traits” have undergone great 
retrogression and use-acquirements great progression in the 
higher animals, which, presumably, are derived from lower 
types. It follows that, while? a supposition that “ inborn 
traits ” tend to be transmuted into “ acquirements ” might 
be maintain(’d with some appe.arance of plausibility, the 
contrary Lamarckian doctrine that “ acquirements ” tend 
to be transmuted into “ innate traits ” is untenable. The 
mnemic hypothesis does not demonstrate the transmission 
of acquirements. It merely makes confusion worse con- 
founded by misusing another word. According to it, th(i 
germ-C(‘ll remembers that which it never knew, and forgets 
that which it knew. 

Southsea, February 17. ( 1 . Arciioall Rkio. 


TkK reply to Prof. Dendy’s comments upon my letter 
(N.ature, February 8, p. 482) is briefly as follows. The 
germ-cells arc unicellular living organisms with a life- 
cycle of their own, part of which they pass in a 
metazoan individual. When they enter it, they are all in 
potentialities so many twins identical with this. For the 
time being its environment is theirs. The non-existent 
protoplasmic bridges need not be postulated. If the germ- 
cclls could not “ remember ewents in the past history of 
the race,” I fail to perceive how any developmental un- 
folding would be possible. The relation of the doctrine of 
acquired characters to the theory depends sobly upon the 
embryological facts of the cycle of animal life. 
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'I'hi- t'liormous ilistimtion bftNVer-n animals and plants 
n-j^ardinj^ ih«‘ problrnis undti* disiussion is brought about 
primariU by ilu* fact that in plants the uacxunl ^encriilion 
has Liiub rj^oiu* iiirnastd I'volulion, in animals the sexual 
i^eueration. I mijililJ indml, havi* citrd tin- prarli ti'rr, 
qimtrd b> Prof. I)»ndy, in^ti'.'ul of llu* tbrysanthfiiium. 
P» aril trrf <, a^; anxom.- who tends a fiarden knows, are 
reproduced asexually hy .4,’rn//A-, anil not sext^filly from s«‘ed, 
as Prof. Deiidy assumes, 'i he reasofi is simply that peach 
trt'es do not “ come true ” from seed. Probably the ever- 
green condition would^ not he n*pealed from seed. Cominf^ 
true in j^rafts, this is *a j^ood example of my contentions. 

W true llu‘ory of heredity, like*he mnemic one, must be 
biunded in a correct ejfubryoloj^y, and this theory of 

Herinj4's is the sole one which c:m be shown to cimform 

with the facts of the cycle' of animarlife'. .Ml other theori»*s 
known to me- are* base d in dire ct de ve lopment- -an impo.ssi- 
bility. In developmental rese^arches, which e xtend back 
so far as iSSS, antithetic alternation of generations has 
proved itself to be- the- onl_\ possible* mode of animal 

d-ve*lopmenl. More*over, this is in accord with Paste.-ur's 
lundame-ntal researches establishing tin* stere*ocheniistry t»f 
n:*iurally occurrinj* orjjanic ceunpemnd:;. 'I'hose* who with 
Weismann and Haeckel hold to dire-ct de.*volopment, or any 
theories of heredity based on this, live in a universe in 

whieh the re is no science of ste-re-ochemistry, and in which 
th*- naturally occurring orfjanic compounds have no action 
upt*n the- plane of polarist^d Hj^ht. 

Nor do ide*ntical twins arise as We-isniann supposed, 
rii'* whole “ evolution theory ” of We'ismann is full of 
such base*Iess hypothese's. If ordinary identical twins (All, 
\R) arise so, how do the' ran>r one s (.\l>, HA), whe-re* the 
one* is the lookinj*-j,dass imajfe* of the* other, externally 
and inte-rnally, e'onie about? Or how are- idf'iitical triplets 
piaiduced, or the se..*ve‘n tei twe.*Ive identical emhrveis from a 
single egg in the se-von-bande-d armaelillo, /iy?)ri</a.v ? 
Kmbryo or .sexual gene*r;ition doe's not, as is .so gene.-rally 
be*lif*ved, eve‘r arise* by the* first few divisieins of the* e.*gg. 
The facts and re-asons contained in this and my forme*r 
letter — though the y do not profe.'ss to be all the pertinent 
f.-icts — may se rve- to indicate- why a corre ct appreciation of 
the- e-ye-le eif animal life* is so impeirtanl for ail tlieorie's eif 
he redity, and, one- might also add, feir all theories of the- 
origin and nature* of cancer. For unde*r current false* 
the^ories of de^veleipmeni e ancf*r is “ an ini-urable disease*,” 
whereas in the* light of a true e'rnbryology ;ind in that of 
sie*reochemistry it is a natural phenainenon, which Ntiture- 
has de*molishe-d for untold millions of yc'.'irs, and which man 
also can e ope with and el»-siroy whe*ne*ver he.* se.*es fit to 
imitate her and to ust* her methods. J. Hh.xRn. 

S Harntuh Terraee, Filinburgli, lo.*bruary 15. 


(i) I ejriTK agre*e* with Dr. Reid that the mne*inic hypo- 
thesis deles not demonstrate* the- transmission of ae'cjuire- 
ments. What I said in my review was that the* mne*mic 
theory is base*d upon a bf*lief in the inheritance of acquire-d 
characte-rs— a statement that anyone* may ve^rify who will 
take the' trouble? to re*ad Prof. Semon’s book. 1 .should 
pe*rhaps have qualifie'd the statement by saying “ Prof. 
Semon’s Mnemic Theory,” though pf*rsonaliv I canneil 
e fyiceive of a mnemic the'ory which is not so based. 

'fhe- inheritance or non-inheritance of a(’quire*d charai lers 
is, of course, still an open que*stion, but it is interesting 
to reflect that such inheritanev* was assumed as a matter 
of course by the great founders of the theory of organic 
'*v()lution— HufTon, Krasmus Darwin, Lamarck, and 
(‘harles Darwin — and was n»<.i-r calk'd in qu(*stioii until 
(h«- laiif*r part of the nineteenth century. Before that time 
no one thought it necessary to make experiments to prove 
or disprove what everybody believed ; since then th(*re has 
not beiMi time to make anything like r*nough experiments, 
bur some of those* which have been made certainly .seem 
to indicate* the possibility of tlie inheritance of acquired 
characters in the strictest sense of the term. It i.s not a 
i|u«-stion which can be answered dogmatic.ally or by any 
.'imoLint of a priori argumenl. It was just as reasonable 
for Lain.'u i k and others to suppose that such characters 
can, lie iniif‘rit(-d as it is for Weismann and his followers 
to suppose that they canixit. T.et us wail and see what 
the futon* may liring forth. 
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(2) If Dr. Heard will read the review which gavi* occasion 
for his first leth*r, he will find it plainly stated that the 
peach trees in Hordago’s experiments were raised from 
.see<ls. Had they been rai.sed in the ordii(ary \va^' from 
grafts there would, of course, have been no point in the 
observations, and 1 certainly should not have thought it 
worth while to direct attention to them. 

I supiMise all uphold(*rs of tht^ mnemic theory will agree 
that if the germ-cells couki not remember events in the 
p.'isi history of the race, no developmental unfolding, v . . 
be possibk*. The important point st-ems to be thm ‘h. 
ev«-nts in que.stion have, for the most part at ;ui> 1 ste, 
been expi-rienced by the body and not by the gi-, 

;md that unless the germ-cells receivi-d information • ■. ! • .' ^ 
from the body they could not remember them 'at alj. ; 
view* necessarily assumes that the body is able to i 
impressions to the gt-rm-cells, which, as I said bi 
the fundamental idea of the doctrine of the inheri 
acquired characters. 'Ilu* experiences of the bodx .. -ip 
posed to depi-nd, in the first instance at any rate, u 
environment, and to give rise to ” acquired ” che 
and such charactca-s, according to the mnemic th< * a 
fluence the germ-cells and are transmith'd by theio _ 
bodies of future generations. 

I do not propose to discuss Dr. Ik-ard’s views on 
animal dt-vc-lopmc'nl, but 1 Ihiwk it ought to be cleai ly 
stated that the* mnemic theory, as ordin.'irily un(k*rstood, 
is entirely independent of any such views. If Dr. Heard 
has a mnemic theory of his own that is another inatt«‘r, 
but it might be well to c.all it by some o(li<-r name. 

.Vkjiil'K Di-adv. 

How Pollen is Collected by the Honey-bee. 

On Febru.'iry 11, ;i mild and sunny day, my lu es were 
working busily on Eranlliis liiemalis, the winter aconite, 
and by watching them I was .'d)k- to vc-rify my o[)inioii, 
published in The liritish lire Journal of Dei-embt*r 14, kjii, 
that the pollen is collei ted by being scr.aped into th*- fissuie 
between the tibia and metatarsus, and is compressed ;md 
forced out into the ” corhicuki,” or polk-n-b.'isket, on the 
out.side of the tibia by the c losing of the lissun-, a con- 
clusion sugge'sted by the examination of the hind k-g of a 
quec-n humbk— hee. 

One bee w.*is watchi'd for more than five miniUes rilling 
flower after flower. During this lime the load of pollen 
in each corbicula increaserl in size I'onsiderably, but the 
bee did not once cross its k*gs and scrape lh(^ polk*n-laden 
metatarsal brushes on the upper edges of the opposite 
tibi.'c, which was the way th;it ('heshire supposed the 
corbicula was loaded (” Bees and Bee-keeping,” vol. 4., 
p. 1.^2). On the olh(*r hand, tin* inner si«les of tin- nn'la- 
tarsi wert* fn-quently rubbed together, the ntotion hei}iif 
lotiffitiidinal, and it was f*videiiily by this rubbing or 
scraping that the corbicuko were loade(j, for the hind legs 
did not come into contact with one another in any other 
way. 

S»-ver;il other bees were w.'itched, ;uid Ivere found to 
behave in «-xaclly the same manner. In all cases tin* pollen 
was gathered on to thf- met.'it.'ir.s.'il brushes direct from tin? 
.-ml hers as tin* result of the bee crawling about amongst the 
stam«*ns. 

.My observations were hampered by ;i gusty wind, which 
disctmcertf'd the bees, and lin*y were sortn brought to a 
closf* by tin? sunshine p.assing off the flow('rs, .so that several 
points that I had hoped to clear up still remain tibscure. 

One of these is tin* way in which tin* poIk*n dust is 

moisti*n<*d with nectar. 'I'he only satisfactory m.'iifner in 

which, it seems to me, this can be done is for the tongue 
to lick th»- tarsi or metatarsi of the fore legs, which are 
<’overed with stiff bristles well suited for holding the nectar, 
th** nectar being tlu*n transferred to tla* metatarsal brush**s 
01 the middle legs, and from these, again, to the met;i- 
tarsal brushes on thf* hind legs. 'I'he latter b«*ing thus 
rfiidf'red sticky, the poIk*n dust would cling to them. 'I'lie 
dilTerf*nt pairs of kgs wen? certainly brought together 
occasionally, but not aflf'r ev<*ry scrape of thf* hind meta- 
tarsi, and thf-ir movements wen* 'so qttick that it was 

impo.ssible to see* what was done. Still, .several pollen- 

collecting b^es that 1 killed had thi* tarsi and metataisi of 
th*.- hire k-gs and the inf-tatiarsal brushes of tin* middle and 
hind legs moisl*-nf-d with nectar, and I think it probable- 



February 29, 1912] NATURE 

! « . — 5 . 


5^7 


that ihf moistcninj* process, as outlined, is performed, as 
rule, during Mile flight from flower to flower. Indeed, 
upon reflectioti, one feels convinced that this would be tin* 
most convenA?nt interval in the ceaseless work of the pro- 
verbialW busy bee’ forl^perforining this function, while* at 
the same time the instinct to do it then, once acquired, 
would ensun? its accomplishment when and as often 
n(*cessary. 1 intend to dust with flour the hind metatarsi 
of bf*es (‘titering flowers, and also those of bei*s leaving 
flowers. If the former n'tain mon' flour than the* latter, 
the theory that the moistening takes place during the 
flight from flow(*r to flower will he demonstrated. 

I’robably the kinematograph will be able before long to 
reproduce the whole? process of pollen-('oll(‘cting at a sp(*(*d 
slow .enough to be followed by the* human eye. 

Rippl(‘, Dover. F. \V. L. Sr.Ai)KX. 


Microscope Stands. 

Mk. J. \V. Oc.ilvy, in his n‘ply (Natukk, February S) 
to on»' of my questions, does little mon? than reiterate his 
lorrmr st;ilf‘nient that the (lerman instrumt'iits an* 
siqxTior, and are produced in b(*lter organised works. 
'1 his s('f*ms to introduc** the question of workm.'inship, 
whicli has not, to mv knowL'dge, been brought und»‘r 
considrr.'ition. 'I’lie dist'iission sej'uis to be one of design. 

Mr. Ogilvv also a])p«fils for ])roof of superiority to the 
mimb»r of Continental in.sirum»*nts in the various techiiii'al 
labof.'Uorirs. I\ven if the number in use is larger, this 
cannot be accepted as proof of their superiority. 'Ilie 
number of chromatic “ -\bbe ” condensers must be much 
larger than of oth(‘r ('ond(‘nsers, hut this does not prov»? 
th.'it it is llu* best cond(*nser. 1 do not think it has been 
proved that llu* most intelligj'iit users an* to be found in 
the various technic'al lahor.'ilories. 'The last paragraph of 
“ F.R.Nf.S.’s” letter is proof of what I m(*an. 

Now, with n-gard to the sprung fittings, Mr. K. M. 
Nelson, writing in the curiaMil is>ue of The /iiig/i.v/i 
Meehanie, says : — “ T have always considered springing to 
be most important point in microsc'ope construction.” 

'I'he question sec'ius to b(* this : “ Which instrument, tlu* 
Knglish or thf* ( 'ontiiK utal, is, by virtue of its design and 
workmanship ciunhined, capable of affording the scien- 
tific worker the greaf(*st faciliti(*s for work of a critical 
charact(*r?” 

1 \enture to think that the answer to this qu(‘stion by 
our most eniin(*nt wcjrkers would not be so much in favour 
;)f th«* Continental type as Mr. Ogilvy se<*ms to imagiu(‘. 

Boston Spa, near LeedN. John A. L. Smci.ii'FK. 

As the writer of a letter on “ Miiroscope Stands ” in 
Na'ITKE of February 22, I wish to add that the term 
“ Crmtinental firm ” used in conneiMion with the remarks 
on horseshoe base with extended rear toe, mi'chanical stage 
on a rotating principle, and machined slide bearings should 
include the .Nmerican manufacturer. 

F\ R. Bkanp. 


Meteor-showers. 

' 1111 -: following meteor-show(*rs become diu* in March ; 
their arrang»Miient is according to the principal maxima 

Epoch March i, i2h. ((i.M.'l'.), fifth order of magnitude. 
Principal maximum, March 2, i.^h. 5m. ; secondary maxi- 
mum, March j, ()h. 30m. 

Ep(jch .March 5, 2oh. 30m., eighteenth order of magni- 
tude. rrincij)al maximiun, March 4, i2h. 35m. ; secondary 
nic'\xima, -March 4, ()h. 30m. and kjIi. 3.sm. 

ftpoch March 5, 2ih., twenty-fifth order of magnitude. 
"Principal maximum, March 0, 7h. ; secondary maximum, 
March 3, oh. 30m. 

Epoch March <), 22h. 30m., twenty-s(*cond order of 
magnitude. Principal maximum, March 8, 2oh., 45m. ; 
••.econdary maximum, Man'h 8, ^h. 30m. 

Epoch ^larch (j, 3h. 30111., ninth order of rnfignitudi*. 
Principal maximum, .March 0, ic)h. .30m. ; second.iry 

maximum, March <), 2oh. 40m. 

Epoch March i 8h. 30m., first order of magnitude. 
Principal maximum, Mandi 10, 23h. lom. ; secondary 

maxima, March 10, oh. 5m. and ifih. 50m. 

Epoch March 12, i3h., ninth order of magnitude. Prin- 
cipal maximum, March 12, i2h. 50m. ; secondary maxi- 
mum, March ii, 1311. 40m. 


Epoch March 13, loh., tw(*iuieih ord(^r of magnitud 
Principal maximum,' March 13, ih. ; .secondary maximum, 
March 12, Sh. 50111. 

Epoch March 19, 22h., tenth order# of magnitude. Prin- 
cipal maximum, March iS, 1*711. ^5111. ; secondary maxi- 
mum, March iS, (fli. lom. 

Epoch March 21, loh., (*ighteenth order of magnitude., 
principal maximum, March k), 1411. 30m. ; secondary 

maxima, March i7,^i()li. 25m., and ^Iarch 18, 4!!. 30m. 

Epoch March 19, 2h., approximately second ord(*r of 
magnitudf*. Prtncipal ina.ximum, March 20, 1511. ; 

secondary maxima, March m, ()h.‘ 50m., and .March 22,. 
loh. 50111. ’ 

Epoch M.'utIi 22, 2h. 30m., t(‘nth order of magnitude. 
Principal maximum, March *22, ^ 3h. 20m. ; s(*condary 

maxima, March 23, fob. 25m. and 22h. 45m. 

Epoch March 23, 2ih., thirtieth order of ni.'ignitude. 
Principal maximum, M.irch 24, 1711. 30m. ; secondary 

maximum, March 20, i2h. 55111. 

Epoch Manh 2(1, iqh., eighle(*nlh order of magnitude. 
Principal m.iximum, .March 2(), 5!!. 40m. ; si*condary 

ma.xima, Man h 2(), 2h. 20111. .ind iih. 3011 

Epoch March 27, 1411. 30m., twentieth order of magni- 
tude. IVincipal m.'iximum, March 27, loh. ; socondaiw 
maximuni, Alarch 27, 4!!. 

h'poch .March 27, 4!!. 30m., approximati'ly first ord«?r ot 
magnitude. Principal m.tximum, March 2S, 22h. 45m. ; 
secondary m.'ixima, .\rarch 27, i2h. lom., and March: 
28, bh. 

Though mi*t(*or-displays are distribut(*d, * apparently, 
pretty eviuily over thiA month, yet th(*r(* are periods ot 
special intensity. riiose periods, which an* four in 
number, comprise the dales March 2-4, .March 9-13, 
March 20-22, and -Marcli 2f) 28. Heavy meteor-falls an- 
diif* on the nights of .March 2 and 4. 

Dublin. John R. IIuxuy. 


yi.\.I.U/A.l77(;A\S’ IS ShS'OSDARY SCHOOLS^ 
''I'' I IE Consultativt* Commit t»‘e of iht* lioard oi 
^ Education has, for llu* second lime, made a 
report on e.xaminations in strondary schools, and, 
though o]nni(3ns may dirf(*r as to the precise value of 
the recommendations which the committee now makes, 
(?V(*ryone must congratulate the members on the valu- 
able information th»*y have collected and llu* clearness 
with which tlu*y luive shown once* more the existence 
of a great evil, and the arguments for and against 
various in(*lhods of d(*aling with it. The report which 
the committee made seven years ago has iJben followed 
by a small improvement, but secondary education in 
this country still groans under the burden of a noed- 
l(*ssly complicated system of examinations, which are 
the cause of the gravest injury, not only to secondary^ 
schools, but to all branches of higher (education which 
depend so largely on the foundation laid in these 
schools. 

(.)nc of the s.addest points brought out in the report 
is the extent to which young children tire at present 
submitted for (examinations, notwithstanding the 
efforts of the l^oard of Education and certain local 
education authorities to prevent this. Thus a return 
supplied by the Lancashin' Education Committe(,‘ 
shows that nearly half of toyo pupils of certain .schools 
in the county submitted feu* external examinations 
during a given year were below the age of sixtec'ii. 
Unfortunatt*ly, iht* ancient Ihiiversities of Oxford ancf 
("ambridge are amongst the greatest offenders in thf** 
matter of providing such examinations, for it a])pears 
that in their local examinations alone more than* 
2o,o(X) children und(‘r sixtc’cn vv(‘rc (‘xaminod in 1908. 

It is shown that the results of these examination.^ 
are larg(‘I\ used, more particularly by inferior schools, 
as a means of advertisement, and that this system i.<f 
aided by the ancient universities by an arrangement 

I Report of the Consultative Committee of the hoard of Education on 
Examinations in Secondary Schools. Cd. £004. (Wyman and Son.s.> 
Price 2.V. (i{f. 
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by which, in their preliminary exaqpinations, children 
under fourteen 5^ears of age can gain “ distinctions ** 
in individual subjects ! As Mr. Patorr, the • high- 
master of the Mahehester Grammar School, points 
out, “ the endorsement of a certificate with the name 
of a university of national repute raises quite a false 
assumption of academic attainment." 

Unfortunately, examinations of* t^is kind for which 
a large number of candidates submit themselves arc 
paying concerns ; they are not only a ^'*urce of income 
to the examiners employed, but the bodies which 
conduct them also make a considerable annual proht. 

The report proves coij.clusively that the examina- 
tions as at present conducted arc a source of at least 
as *much (probably more) harm tnan good. The in- 
fluence of these external examinations on the school 
curriculum is often distinctly bad; bookish subjects 
which can be easily examined get more credit than 
subjects of importance, such as handicraft for boys 
;iiid cookery for girls, which are not rcadilv brought 
into the exaniinulion net. t 

Not only is the curriculum damaged, but the teach- 
ing is also injured, and experiments are made difficult. 
If it is asked: "Why, then, do not the best teachers 
decline to prepare for these examinations? " the 
answer is that too many parents gauge the success 
of a school by its examination results, that many 
boys and girls must pass these examinations in order 
to qualify for the work they mean to undertake on 
leaving school, and that, if the schools declined to 
j)rcpare for them, it would simply result in the children 
being forced to go to a "crammer," and so to lose 
such benefits as the examination system still allows the 
secondary schools to offer. 

The subjects on the modern side of a school sulTer 
more particularly, since e.xisting schemes of examina- 
tion tend to lessen the importance of a good know- 
ledge of modern languages and of practical work in 
science* Instances are by no means uncommon when 
a teacher of science, in the interest of pupils who 
must pass a certain examination, is obliged to let 
them spend the time which ought to be devoted to 
l^ractical work in " reading up " for the written 
examination. In but' very few examinations is any 
credit given for the practical work done throughout 
the .session. Even when a practical examination is 
held, it is f)f little use, since it can only lest to a 
very small extent the examinee’s aptitude for practical 
work and his understanding of the results which he 
obtains. 

In literary subjects also the influence of the present 
examination system is often bad. A teacher cannot 
adopt what he considers the best methods, but must 
always have an eye to the kind of questions which 
the examiner, who is seldom in touch with him, is 
likely to set. 

While the Universities of Oxford and Cambridge 
arc probably mainly responsible for the present vicious 
system' it must be remembered that, as the committee 
points out, their objects were, and no doubt ‘still are, 
undoubtedly good. They started these examinations 
at a time when the secondary schools of the country 
sadly needed guidance, both to what should be 
taught and as to the standard of knowledge which 
their pupils ought to attain. 

The modern universities are by no means blameless 
in the matter. With the exception of the northern 
universities, which have, fortunately, been compelled 
to adopt a common matriculation examination, each 
new tinjve.rsity has taken its own view as to what 
its requirements for entry should be. It is true that 
they have adopted systems of "equivalents," but 
in no • two cases are these "equivalents" alike, so 
that a. bov or a girl who' goes to school, say, in 
Eirminclipm, and whose parents move to London or 
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Manchester at the age when the child is fit to enter 
a university, may very well find that, while the child 
is qualified for entry to the University at Birmingham, 
he cannot be admitted either ^ I^ancn'ester or in 
London wUhout a further examination. Surely, the 
time has come when, as in other civilised countries, 
there should be a school certificate which all the 
universities should be compelled to accept as qualifv- 
ing for admis^on to their courses for a first degr« 

But when the schools have provided for the req 
ments of the universities, they have only dealt 
a small proportion of their pupils. The various ^ 
fessional bodies have various requirements for 
admission of students. ^ These are not always 
same as those required by the universities; thus 
Institution of Civil Engineers lays down conditi * 
which can but rarely be fulfilled by boys who h 
attended schools where the training is mainly c 
literary character; for the intending student must h 
passed his qualifying examination in more advan 
mathematics and science. Why should a boy wim 
distinct mathematical an,d engineering ability be shut 
out simply because his father has happened to send 
him to a classical school ? By %ill means require him 
to give evidence in later examinations that he has 
the requisite amount of mathematical and scientific 
knowledge to enable him to become a competent 
engineer, but why block his way at entrance? The 
question oug[ht not to be at this stage what the boy 
has learnt, but whether he has learnt it well, anil 
^whether his mind has been trained to be receptive of 
fresh knowledge. 

Then, in addition to the requirements of the univer- 
sities and professional bodies, we have the paradise 
pf crammers provided by the Civil Service examina- 
tions. No doubt for many branches of the Civil Ser- 
vice special examinations are necessary, but for all 
except certain subordinate posts a certificate of th<> 
satisfactory completion of a secondary course should 
be regarded as an essential qualification. This is the 
case in Germany, though the Abiturienten Examen 
represents a longer period of training in a secondary 
scIk^I qnd a higher jtandard of attainment than the 
schoc’ certificate which the committee advf)cntes. 

If such a preliminary qualification were accepted, it 
would only be necessary for the Civil .Service Com- 
missioners to hold examinations in certain special 
subjects required by the various public departments. 

The most important recommendations made by the 
committee are : — (i) in regard to a secondary-school 
certificate; (2) in regard to a secondary-school testa- 
mur; and (3) in regard to an examinations council to 
whom would be entrusted powers to carry" into prac- 
tice the principles which the committee favours. 

The secondary-school certificate is to be issued to 
pupils not less than sixteen years of age; it is to be 
of approximately the same standard as the present 
matriculation examination, but is to be awarded not 
merely on written work, but partly on inspection, on 
an examination of the whole of the work done by 
the pupils, and on the marks given for such vvprk 
b}^ the teachers, who would have a consultative voice 
in the award of the certificate. This proposal involves*' 
a great improvement on the present chaotic system; 
but it represents only a step in the right direction. 

It is unfortunate that in this country the majority 
of the pupils in secondary schools leave at ^bout the 
age of sixteen or earlier, while in both Germany and 
.America a far larger proportion remain at school unfjl 
about the age of eighteen. For from this, results a 
further drawback that, while the usual age of admis- 
sion to German and American universities and tech- 
nical high schools is not less than eighteen, the 
modern universities in this country and the technical 
colleges are , obliged to fix their minimum age of 
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admission ac sixt^een, and so to do in the early part 
of their courses work which might very well be left 
to the secondaiy schools. It is, therefore, desirable 
that the age for the award of the secondary-school 
certifica.le 'should be gradually raised to tiighteen, as 
Great Britain slowly awakes to the need of education, 
in order to enable us to compete on equal terms with 
foreigners. But at present this would be a useless 
counsel of perfection. 

The secondary-school testamur is to be given to 
pupils of *about the age of fifteen, and the committee 
suggests that great care should* be taken to distin- 
guish it “both in name and value from the secondary- 
school cer till cate.” But this will be extremely difficult, 
and to give ah alternative certificate of this kind will 
probably damage education in several ways. It will 
offer an inducement to a still larger number of pupils 
to leave secondary schools even earlier than they do 
at present. A not inconsiderable portion of the general 
public may very well think that a “ testamur,” which 
Is a word less known to them than “certificate,” is 
a thing of at least as great valuii; for to them omne 
ignotum pro magnifico est. There would be less objec- 
tion to the proposed tesuffnur if and when the certifi- 
cate was gi^en at the age of about eighteen, for there 
would then be a sufficiently wide gap between the 
standards to prevent the possibility of confusion. 

The committecis suggeistions in regard to the 
examinations council are, however, the most impor- 
tant. This council is to be of a representative 
character, including not only persons of educational- 
exporicnco, hut also some with a knowledge of what 
is wanted hy recruits for the professions, commerce, 
or industrial life. On the educational side there would 
be representatives of the Board of Education, the 
universities, the local authorities, and teachers in 
different kinds ^f schools. 

The council would be entrusted with the important 
duty of regulating external examinations in secondary 
schools aided by the Board of Education, and would 
derive its power from the fact that no such school 
.would be allowed to enter its pupils for external 
examinations other than those which the council con- 
ducted or approved. The inspectors of the Board ^f 
Education would place their experience at the disposal 
of the examinations council, so that the work of 
examination and inspection might be properly co- 
ordinated. 

There can be little doubt that the formation of such 
a council would be of the greatest possible service, 
provided, of course, Parliament gave it sufficient 
authority to ensure that its decisions were respected. 
But the committee thinks that as a preliminary step 
the existing examining bodies might be asked by 
the Board of Education to confer together in order 
to see whether, by mutual consent, steps can be taken 
to bring about the state of affairs which the com- 
mittee desires. Tt is very doubtful whether .such a 
conference would meet wdth any considerable measure 
of success, though it is just possible that if, before 
convening the conference, the Board of Education 
made it evident that the existing examination swarnff 
must be cleared, the examining bodies might find it 
expedient to agree to an amalgamation. For some of 
the vested interests could be considered; the majority 
of the existing examiners would probably be still 
employed, and even the officials and clerical Staffs 
might’ be taken over by the new examinations council. 

The committee wisely advises that, if the proposed 
conference be* held, and it is found that those con- 
cerned will not voluntarily agree to modifications of 
the present system on the lines indicated, the Board 
should not consider itself to be relieved of respon- 
sibility, but should proceed to the formation of a 

Np. 2209, VOL. 


representative examinations Council with the powders 
mentioned above. 

All the members of the committee ^igned the report 
with the single exception of Mr/ Jackman, who objects 
to the proposals mainly on the groTmd that pupils in 
elementary schools will not be able to obtain the 
secondary-school certific^fite, and may, therefore, find 
their path to promotion barred. Some years ago this 
argument w^ould have had considerable weight, for the 
“ free place ” systehi had not then come into being. 
Now, how’ever, many pupils of the secondary schools 
come from the elementary schools, and it may fairly 
be said that in a large part of#the country no bright 
child in an elementary® school is precluded by poverty 
from the advantages of secondary education. If it be* 
alleged that there are other parts of the kingdom where 
such exclusion takes place, then, surely, it would be 
better to take steps to modify^ this state of affairs 
rather than to block a most important reform ajiect- 
ing not merely secondary but also higher education. 

It is to be hoped, therefore, that the majority of teachers 
in elementary schools will not oppose the proposals 
set forth in the report of the comijiittee, which bears 
the signature of Mr. Sharpies, a respected member 
of their profession, w-ho w’ould not support any 
system likely to injure cither elementary schools or 
their pupils. $ J. Werthe’imer. 

THE PRISAHBINOCULAR. g 

/^NE of the many revolutions which have been 
^ quietly proo^ding in the last few years has 
been the introduction of the prism-binocular in place ^ 
of the old form of opera-' or field-glass. In 1851 
an Italian, Ignatius Porro, devised a very ingenious 
and yet simple arrangement of . prisms by which 
the simple astronomical tele.scope might yield an erect 
image. An instrument was constructed with these 
prisms by Boulanger, in 1859, and again in 1875 
|lfN.achet, the firm so well known in connection with 
the binocular microscope. Neither of those makers 
succeeded in making it popular, however, probably 
partly because of the quality of the glass of which 
the prisms were made, dnd partly because the prisms 
were not well enough worked to give good images — 
the light is four times reflected, and it is obv’pus that 
if the reflecting faces are not all perfectly flat the 
definition^ will be seriously impaired. In 1893 Ernst 
.\bbe designed an instrument, making use of the new 
glass obtained by Schott; the resulting prism- » 
binoculars ” made under the modern conditions were 
an immediate success. The faces of the prisms are 
tested by Newton’s bands of colour. These bands 
must be perfectly straight right up to the edge. The 
refracting surfaces are tested, as well as the reflecting, 
though perfection of the latter is the more important. 

The advantages of the new form of opera-glass over 
the old are the great field of view and depth of focus, 
with a higher power. The image is not quite so 
bright, and therefore for night work the old form 
is best. In the old form, the field of view depends 
on the diameter of the objective as imaged by the 
eye-lens, and with even a moderate power the diameter 
has to be large; thus the glasses are clumsy. In 
the new form the field is independent of the diameter 
of the objective, and when there is plenty of light 
the latter can be made quite small. 

The new glasses are made by several firms, and 
we have recently had the pleasure of inspecting some 
of the models made by the firm of Leitz, w'ithvmag- 
nification.s ranging from four diameters upwards. 
The chief feature whidh their glasses possess oyer 
others, we have seen, is their lightness, due to the 
construction of the bodies of nickel-steel tubes, w'hich 
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are thin and therefore lijjht, and yet rigid and strong. 
One of these is a pretty little pair for ladies* use, 
weighing only six ounces, in a dainty case (fitted with 
a mirror and' a' small .pocket), which yet has a mag- 
nification of four •diameters, and an .angular field of 
view of 11°, equivalent to a field yards wide at 
1000 yards. 'I'hese are gn^ater th.in would be obtained 
by an old pattern opera-glass pf large si/e, and are 
very much greater than the magnification and field of 
the small ones usually carried ladies,' for which 
the former is ^ften only two or thr(‘e diameters. 
Even with the case the weight is but thirteen ounces. 

A corresponding glqss of the same power ;ind aper- 
ture is also m.'ide for field use. In addition to the 
•centr.'il focussing screw one of the eve-lenses h.as ;in 
independi'nt focussing adjustment for correcting any 
difference in refraction between the eyes of the 
observer. 

AnotluT glass very suitable for all-round use, 
magnifying six diameters .and weighing a pound, 
gives good definition over a field of 8°. To see the 
whole field at once, however, the eye has to be put 
uncomfortably clo^e tti the eyi -pieci- ; in ordin.ary use 
the field may be taken to be about six or seven 
degrees. 

The brightness of the image depends upon the 
apertui^e of the objective (of courst',i*idso on the .absorp- 
tions of the gl.ass of the prisms and lenses, and th«’ 
internal reflections). Leit/ makes two models mag- 
nifying eight diameters, the one of which has an 
objective one inch in diameter; the other has a 
diameter of one and a quarter inches; with a centre 
focussing screw, they weigh eighteen and twenty- 
three ounces respectively without the case. 'I'he 
larger one gives a much brighter image, but this, as 
st.ated above, is unnecessary in ordinary circum- 
stances. It is intended to be used at dusk; it i'i an 
ideal glass for a naturalist, for instance, for watching 
wild life in a dark wood. It is dust- .and damp-proof, j 

High powers require a steady harul to get their fulU 
value; the eight-diameter can be used comfortably by 
most people, especially if the arm or elbow c;m be 
supported. Rut |xiwers above this m.agnify the 
tremors of the hand so much that they are only of use 
for specfal work. Leit/ makes ten-diameter and 
twelve-(Jjameter mod('ls. These have Large objec- 
tives and remarkably high luminosity of imagi*; for 
their power their angular field is also high. 


?RnV. OSBORNE REYNOLDS, F.R.S, 

T \ Pnif. Osborne Reynolds, whose death took place 
on Ft‘bruary 2 1 at W.atchet, Somerset.shire, Great 
Rritain has lost its most distinguished scientific 
engineer. He was born .at Belfast on 1842, but spent 
his childhood in Suffolk, where his anc(*stors had^ for 
^generations, been rectors at Debach and Boulge. 
Having received his school education at Oebenham, 
he entered Oueen’s C’ollege, C'.arnbridge, and after .a 
brilli.ant .academic career, became .a fellow of his 
college in 1867. 

The chair of ciyil and nfechanical engin(‘ering at the 
Owens Collrge was ff)unded a year later on the 
initiative of the leading engineers of tin* Manchester 
district, and endowed by them. A comrnittee, on 
which were such men as William Fairb.airn and 
Joseph Whitworth, se,lected Revnolds as the first occu- 
pant of the firofessorship. The foundation of the 
\Vhit\vorth scholarships, ten of which were reserved 
for Manchester students, immediately followed, and 
grc'atly assisted , the earlv work of ’ the School of 
Engineering. It is of interest to note the names of 
Tohn Hopkinson and' J. J. Thomson among the 
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I students who n'ceived their instruction from Osborne 
Reynolds. Practical instruction in engineering., was 
unknown, when engineering was first included among 
the subjects taught at university colL*|.;(‘s, .and it was 
not until Rejt'nolds had held his ch.iir for nearly twenty 
ye.ars, that funds bt'c.ame available for the building 
of a l.abor.'itory. 'Hie W’hitworth Laboratories at Man- 
chester .and Sir Alexander Kennedy’s labonitory .at 
University Cfillege were the first of their ’ 

served as models for other simil.ar ^ » i. o . 

throughout the country. 

During .a pia'iod of over thirty years Rt- 
.actively engaged in scientific work, incliu . .^ 
wide field of investig.alion many importan: 4 . 
of (‘iigineering and physics. Well in fldva 
time, in many cases years elapsed before thi 
bearing of his researches was fully apprecia .«.n 

now the sphen‘ of his influence on eiiginee Vo ■ 
gress is still widening. 

In 1874 Rtwnolds published his first pa 
“Heat Transmission,” in which he showed 
most practical cases ,.the motion of the g.as, and not 
its conductivity, was the controlling factor. Nearly 
I thirty years later, the attention of engineers was 
directed to this* work by Perry, and the principle 
applied to boiler construction by Nicholson and others. 

F'xperimenting with steam, Reynolds found th.at in 
ihi‘ abst‘nce of any admixture of ai(;, the rate of con- 
densation was pr.'ictic.'dly unlimited, and he studi«‘d 
the effect of air on the cooling surfac<* required, and 
the efficiency of the* condenser. Very high v.acua are 
not required for th(‘ ordinary n'ciprocating engine, 
and it was only in recent times, and owing to the 
introduction of the st('am turbine, that the theory of 
condensers bt*c.'ime of supreme importance, and Rey- 
nolds’s work found its applic.'ition. 

During the six years ending 1S80 numerous papers 
were read by Reynolds .at the Institute of Nav.al Archi- 
tects, the problems of the steering of ships .and tl1( 
efficiency of the propeller itself being the chief subjects 
under discussion. TIk* importance of the phcaiomenon 
of cavitation, which had betn studied by Revnolds in 
some detail twenty y<‘ars before, was not generally 
rc'cognised until, in 18(^7, tin* steam turbiiu* was first 
appli<*d to m.arine propulsion. 

In 1 887 a ])aper on the use of models for deter- 
mining th(‘ rc^'ime of rivers and estuaries was re.ad 
by Reynolds at the British .\ssociation, and led to the 
appointment of .a committee to [)ursue the subject. 
On beh.alf of this committee Reynolds carried out a 
series of experiments which were published in three 
successive reports. The work attracted considerable 
attention, and a special commission w.as sent from 
Paris to obtain his advice with regard to the drainage 
works then in course of construction in the Seine 
estuary. » 

A Large number of Reynolds’s pafXTs deal with 
problems in hydr.aulics. Having devised an in- 
genious method of delineating the stream lines by the 
introduction of colouring matter, he proved that there 
is .a critical velocity at which th(' flow of w.ater in a 
-pipe becomes turbulent, and me.asured its magnitude. 
By an application of the principles thereby involved, 
he was enabled to design the first workable multi- 
stage turbine pump, of which he must be regarded as 
the originator; and in the further pursuance of related 
questions, he was led to the more tlu'orc*tical and 
mathematic.al discussion of vortex motion and lubrica- 
tion. ^ * 

In i8S() Reynolds published^ a set of trials on a 
loo-h.p. steam engine, which* he *1iad .speci.ally de- 
signed to meet the requirements of his experimental 
work. These trials are repeatediv quoted in technical 
publications as standard ex.amples of engine tests. 
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Later he conceived the idea of employiiif^ the sann' 
engine for a fe-determinalion of the mechanical 
equivaU‘nt fd heat. To absorb and measure th(‘ 
power generated, lie used an ingenious form of 
hydrapUc brake, which Ik* had designed somt? years 
before. The value giv(‘r> as the result of these experi- 
ments is universally accepted. 

In looking through Osborne Reynolds's collect eti 
works one is struck by the thoroughm'ss and acumen 
with which Ik; jiushed his ideas to their full cons(‘- 
quences on the tlu'oretical and physical, as well as the 
practical and engineering side. 

Thus \vhilo he was investigating the condensation 
of steam with a view to its practical explanation, 
v.Vookes's bt'autiful experiments on the radiometer 
attracted his notice, and he tried to bring the two ^ 
phenomena into connection. 'I'his led him to a first i 
attempt at explaining the radiometer action, which j 
was subsequently abandoned in favour of the now 1 
generally accepted view. This investigation caused I 
liiin to consid(‘r tlh* relative elViciency of convtTtitin, 
conduction, and radiation in tl'|^^ transmission of heal, 
and he fiblained results which were applied to engineer- 
ing problems. • 

If we ^urn to his hvtlrodynamical work, w** llnd 
that a practical problem - the racing of jiroptdler 
screws first led him to this subject, but he* w;is soon 
tlr.iwn to questions of high llK*on‘lical interest, such 
the transmission of energy in waves with tlK‘ir 
aj)])licalion to groiqi velocities. 

it is dillicult at the pn'Sf Ot time fully to estimate 
the [ilace which his great work on the “Sub-mechanics 
of the Universe” will ultimately occtqw. llis point 
of view differs in important respects from that which 
is at present in favour, but he ])roved right on so 
many occasions when he struck out a line of his 
own, that it would not he surpri'^ing if at any rate 
some portion * of his w’ork were perhaps with a 
^different interpretation of symbols -to find its applica- 
tion in the fiirlh(*r development of our idi'as on the 
constitution of the fundamental medium. 

'I'a those who only knew OslxKiie Reynolds in his 
later life, when a dithculty of putting his thoughts 
into words grew* u])on him, and finally d<‘veb»pe<l into 
a fatal illness, the beautiful clearness and precision of 
his earlier w ritings may conn* as a surprise. Together 
with Roscoe, Ralfour .Stewart, (iamgee, Stanley | 
Jevons, Ward, and ^^’illiamson, he formed one of the | 
band of W’orkers which first made Owens (^ollege i 
famous as a centre of leaching and investigation. 

He WMs elected a fellow of the Royal Society in 
1877, and received .a Royal medal of th.al .Society in 
1SS8, but this and an honorary degree conferred bv 
the Lhiiv('rsity of (ilasgow was th(* only public 
recognition he ever received. 

NOTES, 

Tiik fMl.ow'ing fifteen e.nndidates have been seleUed by 
the council of the Royal Scuiety to be reeonimendtd for 
election into the society Prof. J. O. Arnold, Prof. i\ T.. 
Harkla, Mr. T.. ('ockayne, Mr. .\. L. Oixon, .Sir T. I.. 
Heath, Dr. II. O. Jone'>, Prof. I'. K. Lyle, Dr. W. 
McDoiigall, Mr. R. Messel, Prof. B. Moore, Mr. F. Xettle- 
ship, Mr. R. Newstead, Vice-Admiral Sir II. J. Oram, Or. 
(f. T. Prior, and Mr. R. ('. Punnett. 

• 

'Pfif. King will open the London Museum, Kensington 
Palace, on March ji. 'fhe Queen will .iccompany his 
Majesty at lilie openyig ceremony. 

riiK Berlin correspondent of The Tiwrs announces the 
death, at seventy-seven years of age, of Prot. Richard 
•Andree, of Leipzig, known as a geographer an<I author 
of sev(*ral ethnographic books. 
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'rtii-: (ieiK'ral Bo.ard of the Naiionrd Physical Labora- 
tory will hold Its annual meeting at iht* laboratory on 
Friday, March 15, whi'ii the various departments of the 
I laboratory will he open for in.sj)ection, and apparatus of 
particular interest will be on view. * 

In the Italian Cliamber on February 24 a motion w'a.s 
made and carried to express the .sympathy of the Italian 
nation with the British in the kiss of Lord Lister, w'ho 
was de.MTibed as ofte of the most illustrious benefactors of 
humanity. 

At a represfMU.ilivi* and inlhienli.'il private ni(*eling on 
Fehriiary 27, eonveind by the Jmrd Provost of Glasgow, it 
was unanimously agreed that a memoriat* of an iniportcUit 
charac*t<r to the late Lord Lister should be ereeU'd 
lila^gow, the hirthplaee of asi'ptic surgery. A committee 
was appoinli-d to nmsiih i- various suggestions as to tlu 
form which th** memorial should take, and to report upoi 
th»*m. 

riih annual autumn meeting of llie liislilutc of Metals, 
will he held in London on two days in llie last week of 
Sepiembir. rh»‘ next nn.M'iing of the institute will be the 
oceasion of tin* third May leetun#, which will be delivered 
t»n May 10 by .Sir J. A. lowing, K.C.B., F.R.S., on iIk* 
subje ct of “ M he Inner Slrueture of Simple Meta'ls.” 

A .S.\n I Ji.so.M.XN e.xpediiion, under tin* dinH'lion of Mr. 
II. ( . Raven, will start in a few days for Borneo, >vlii 
a colI<Miion of vertebrates and etimologieal material will 
be made ftir the* L nited Slates National Museum. The 
field work will he earried on in leasimi Dutc h J^onu-o, the.* 
n.'itur.al history of which is almost unknown. 

Rki kkkinc; to «i note on ihi* (.Ktolxr issue* of Tropical 
Life, published in thc'sc* columns on NovemhcT 30, i()ii 
(vol. Ixxxviii., p. 154), Dr. 11 . D. (iihhs inlorms us that 
he h.'is writte n to our contemporary lo corre c t some of the 
data wre.)ngly altrihiited to him in the* article nK‘ntione.*d. 
Dr. tiihbs points out that the* write.*r in Tropical Life 

.should have s;iid that “ 750 to 1000 hectare's of nip;i swamp 
will ope'rale* a ^oo-ton sugar-mill iSo days each year, not 
a joo-ton mill continuously.” 

\Vk nolie e* \Uth re*gret the death, on Fe brua*^' 21, in his 
ninetN -sen'ond yc'.ir, of Sir Je>hn (i. \. Alle-uie*, Bt., known 
as an .lulhority in engine e ring and for his inten*st in iron 
and sie e*l re-search, especially tlie application of the spectro- 
scope to analysis. Sir John Alleyne was, wet le*arn from 

The Times f an original member of the* Iron and Steel 
Institute, and w'as a vice*-president of the institutes during 
re*e;ent ye ars. He was also a member of ihet Institution of 
('ivil Engineers and the* Institution of Me*clianical 

Fngine<*rs. He* was associated with many important rail- 
way contracts, including the building of the? St. Pancras 
Station of the? Midland Raibvay, and was re*sppnsible for 
lliet d<*sign of much colliery plant. 

.SrivAKiNC. in tin* House of Commons on Monday, 
February 2(), the Minister for Agriculture s;»id it is pro- 
posed to plae'i* at ibe* disposal of Rothamsted a sum 
e)f about 2000/. annually lo help the* extension of new 
work on special liiie-s of re*.se*arch. Arrangt?nienls are 

b»*ing made lo send several scientifie: e*xpe ris to India to 
])ro.se*cut»* inquirie-s relating to foot-and-mouth disea.se?, in 
coniK-ction with tin* commis.sion re'cently appointe-d upon 
the* subjec t. It is anticipated that the* ce)sl of this com- 
mission will run into some thousands of pounds. 

Mk. Runci.m.-w, Pn*sid»*nt of the* Bo.-ird of .Agriculture* anil 
Fisherie s, has appointed a committee* lo advise* the* lk)ard 
on matters reflating to tin* development of forestry. Refer- 
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oiici^> will bi-* mack* to the committee from lime to time as 
occasion arises. The committee will be asked, in the first 
instance: — (0 to consider and advise upon propc^sals for 
a forestry survey ; (2) to draw up plans for experiments in 
sylviculture, and to report upon questions relating to the 
selection and laying out of forestal demonstration areas; 
(3) to advise as to the provision required for the instruc- 
tion of woodmen. The committre is constituted as 
follow> : — Sir Stafferd Howard, K.C.I?. (chairfhan), Mr. 
F. D. Williams-Drummond, Sir S. Eardley-Wilmol, 
K.-C.l.E., Mr. R. C. Munro Ferguson, M.P., l.ieut.- 
Colonel D. Praia, C.M.p., C.l.E., F.R.S.. Mr. E. R. 
Pratt (president of the Royal ^English .\rboricuItiiral 
Society). Sir U'! Sclilirh, K.C.I. E., F.R.S., Prof. Win. 
Somerville, and the Hon. .Arthur L. Stanley. Mr. R. L. 
Robinson, of the Board of Agriculture and Fisheries, will 
act as secretary. ^ 

.A ME.MOKANDfM of Iho Secretary of Stale for War 
relating to the .\rmy Estimates for 1912-13, just i.ssued 
as a Parliamentary Paper, states that after c.areful 
consideration by the (?ommiltce of Imperial Defence, it 
has been decided to establish at once a joint .Army and 
Navy School of Aviation at which officers of both services 
shall be taught to fly, before proceeding to the separate 
Army and Navy establishments at which they will be 
exercis*’d in the more specialised requirements of their 
respective services. A site for the school has been selected 
on S.'ili.sbury Plain, and the purchase of the necessary land 
will be completed at the beginning of .\pril. Building, to 
plans which have been a|refidy prepared, will be pressed 
forward rapidly, and it is hoped at a very early date to 
'have accommodation at the school for olVicers and men, 
instructors, and mechanics, as well as the necessary sheds 
for aeroplanes and workshops for their repair and adjust- 
ment, Provision has also been made on an extended sc.ile 
for purchase of aeroplanes and other necessary equipment 
for the ^chool. The Estimates further providi* for con- 
tinuing the experimental and other work of the Army .\ir- 
craft Factory, for further buildings required for airships, 
for an addition of personnel to Army establishments for 
aeroplane work, jind for a considerable number of aero- 
planes a*! a first inslalme*nt of the cquipme^lt of the Field 
Army. The* total sum provided for the above service's 
amounts to 322,000/., which includes an .\dmiralty con- 
tribution of 14,000/. to the general expenses^ of the school. 
The increased provision for aviation services is 177,000/. 

In a lecture delivered at University College, on 
February 20, in connection with the Francis Gallon 
Laboratory for National Eugenics, Dr. M. Greenwood 
pointed out that public opinion respecting the possibility 
of inlluencing the infant death-rate by administrative action 
had greatly changed during the last 100 years, the preva- 
lent belief being that the great majority of deaths in the 
first year of life were due to preventable causes. Apart 
from the supposed ill-effects of the indtistrial employment 
of mothers, three factors had been associated in the public' 
mind with the rate of infant* mortality, viz. the birth- 
rate, the prevalence of artificial feeding, and poverty. The 
general conclusion which the lecturer emphasised was that 
the effects of administrative reforms upon the infant death- 
rate were in danger of being exaggerated. Any such 
exaggeration was calculated to do a great deal of harm, 
becau'-L* *;xpectations were raised which could not be 
realised, .and the con.sequcnt reaction in the public mind 
might Ir-ad to general indifference towar^^ the subject of 
sanitarv administratibn. 4. 

The genera) exhibition of lunar study which the Astro- 
nomical Society of Barcelona proposes to hold in the 
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University of that city, under the honorary presidency of 
the Rector of the l.'nivcrsity, Barori de Bdnet, will be open 
to the public from May 15 to June 15. ^This exhibition 
has for its object the grouping in one harmonious whole 
of the discoveries relating to our satellite. It will com- 
prise at least the following sections -A, lunar carto- 
graphy ; B, representations of the moon by drawings and 
models ; C, photographs of the moon ; D, lunar physics ; 
E, the study of the tides ; F, ob.servatories and. instrit- 
ments ; G, .'ippar.'itus for cosmographic: demon- * • 

H, hi.story and biography ; I, lunar astrology. ”1 . . 

mittee arranging the exhibition will be glad to 
offers of assistance from any interested persons, • 
members of the society or not. Already exhibits a 
received, and the society is anxious to get into toi 
anyone who possesses IBooks, drawings, phot 
sketches, models, &c., of items of lunar intf^rcst. 
day for entries is April 15, and the last day for r'*- * 

exhibits is May i. The society offers (|iplomas to e> ‘* 11 . 
and to all who contribute in any way to the succes 
exhibition. All correspondence and offers of help, &c., re- 
garding the exhibition should be ••iddres.sed to Don Salvador 
R.'iurich, secret.ary of the society. Gran Via Diagonal, 462, 

I Barcelona, .Spain. 

Dr. A. H. Young, Knn.rilus pr(>fessor of anatomy in the 
I'niversity of Manchester, a former president of the 
Anatomical .Society of (ireat Britain .and In land, died at his 
► residence in Didsbury on February 22, of ;in illnes.s which 
had incap.acitatcd him for the past three years. I'rof. 
Young exercised a considerable influence upon British 
anatomy during the last quarter of a century, not only by 
his own investigations, but even more so by the researches 
which he inspired his assist.ants to carry on. Much of his 
earlier work, siudi .as the memoirs’ on the anatomy of the 
elk, the hviena, and the northern beluga, was di)ne in|||[ 
collaboration with his pn decessor. Prof. Morrison Watson ; 
but at th(* s.ame time he carried out a series of investiga- 
tions of his own upon the anatomy of Phaseolijrcto*^, 
Viverra, Protelcs, and the elephant, devoting especial 
attention to the musculature of the marsu])ial hand and 
forearm, .\fter he succeeded to the ch.air of .anatomy in 
M.'inclie.ster he and his as.^istants became interested in 
enibryolog)’, .and they produced a scries of morphological 
memoirs, in which the f.acts of ontogeny and comparative 
anatomy wore happily blended. Prof. Young himself con- 
centrated his attention mainly upon the problems of the 
morphology of arteries, his b(*st known work being his 
strong attack upon the commonly accepted interpretation 
of the middle sacral or caudal art(‘ry as the prolongation 
I of the dorsal aorta. 

In a Reuter telegram from Khartfim which appeared 
in the Press last week, it was stated that, Prof. Garstang 
had discovered at Meroe evidence that the Romair Empire 
extended much further south than has hithei'to been sup- 
posed, even to Meroe (Kabushla) itself, the evidence for 
this conclusion being the discovery of a Roman temple, 
&c. In this way, the telegram adds, the presence at 
Meroe of the Augustus-head discovered last year is ex- 
plained. We have not as yet the facts of the discovery 
which have led Prof. Garstang to this conclusion, but until 
they have been carefully examined it would' be rash to 
accept so revolutionary a statement as certain. Hitherto, 
though the Roman legions are known to have marched 
so far south as Gebel Barkal (Nai/ata)*.in the reign of 
Augustus in order to punish a Nubian invasion of Egypt, 
the southernmost Rdhian permanent post has always been 
supposed to have been Primis (Ibrim), and this was only 
occupied for a short time, the usual ** furthest south *' 
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having been Syene (Aswan), or at most ilierasykaminos 
(jMah/irraka), at Jhe southern end of the Dodekaschoinos. 
No literary authbrily under the limpiro gives the slightest 
hint of any sm^li thing as a Roman station far south of 
Napata, pnd within 150 miles of Khartum, and until 

dfdinile evidence? comes from I’rof. Garstang we must sup- 
pose that his Roman temple is no more than a Nubian ropy 
of one, ► and means no ngular Roman station. Had there 
been such a station at Meroe, Strabo could not havcifailed 
to mention it. 

The “ M<?morandiim to Sanitary Authorities on the Sub- 
ject of Kpidemic Poliomyelitis ” (infantile paralysis, see 
Naihrk, vol. Ixxxvii., p. 4«)4)» which was issued by the 

Local Cjov(‘rnm('ni Hoard in December, has now been 

followed by the publication of further reports upon the 
subject (New Series, No. 61). The volume contains a re- 
port by Dr. Reece on the prevalence of the disease in 

Devonshire and ("ornwall in Kjii ; another, by Dr. Farrar, 
on outbn‘aks in tla? Midlands and Dorsetshire in 1910; 
notes by Dr. Mervyn Gordon on the bacteriology of the 
disease ; and clinical and <?pide^iiological notes by Dr. 
Hugh Macewan. Tla? number of known cases in the 
Devon and (^)rnwall outbreak up to Sept('mber ib, 1911, 
was 154, \»ith thirty-four deaths, but probably many mild 
and abortive cast's t'seaped notice. 'Die report concludes 
with a gravt' indictun'nt of somt' of the public authorities 
of the districts concerned on account of their nductance to 
takt? the steps necessary to cope with the disease. 

\Vk are glad to welcome a new series of publications by^ 
the Museum of the University of Pennsylvafiia. The 
series will comprise the publications of the Habylonian 
section of the museum ; and a beginning has already been 
made by the issue of a monograph on “ Hahylonian Hymns 
and Prayers,” by the Swedish scholar Dr. David W. 
Myhrman. It i?« well known that the University of Penn- 
^sylvania possesses a very rich collection of tablets obtained 
as the result of four exp<'ditions which conducted excava- 
tions on the site of the Haby Ionian city of Nippur between 
the years 18S8 and 1900. 'I he greatf*r number of the texts 
publi?ihed in the pnisent volume are from this site ; others' 
arc from collections purchased in London and Baghd.ad. 
The tablets contain religious compositions, the majority of 
which arc written in Sumerian, the language of the early 
non-.Scmitic inhabitants of Babylonia. Since they date 
from the end of the third millennium B.c., they arc of very 
great interest as throwing light upon the dev<?lopment of 
Babylonian religious ideas in their earlier stages. Dr. 
Myhrman has expended an immense amount of labour in 
order to reproduce the original script as closely as possible, 
working on the principles which have governed earlier 
publications of the Pennsylvania Museum. But, at any 
rate in the more crowded texts, we could wish that a more 
conventional transcript had been adopted ; this would un- 
doubtcdl5;ft save time in publication, and would be a real 
help to the reader. The excellent photographic plates 
already furnish the sAident with the necessary epigraphical 
data. But, apart from this suggestion, we have only 
praise for the volume before us, which makes the texts 
available for students on the plan already employed by the 
great museums of London, Paris, and Berlin. We note 
with pleasure that the new series largely owes its success 
on the material side to the generosity of Mr. Eckley 
Brinton Coxe, jun., who has already done so much to 
further the scientific aims and interests of the University 
of Pennsylvafiia., , • 

An account of the vertical migrations of Mysts mixia in 
the Baltic is given by A. Otterstrbm in Meddel^er fta 
Kommissionen for Havundersdgelser, Plankton, Bd. i., 
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No. 9. The observations denU only with the summer 
months June, July, and .August. During the daytime the 
Mysis arc found only on the bottom. Between S and 
10 p.m. they move upwards into the higher water layers, 
th<! height to which they rise apparently varying with the- 
intensity of the light. 'Fhe author coflsiders that the whole 
phenomenon is controlled by light-intensity, and ^lat 
temperature has little, jT anything, to do with it. As 
M. mixia is an irnporfcnt food of the herring in the Baltic, 
the question is one rf)f some practical interest. 

Two papers recently published ky Danish investigators 
(Danish hydrographical investigations at the Faroe Islands 
in the spring of 1910, by Martir.» Knudsen, in Meddclclser 
fra Kowmissionen for^ 11 av under si) gels cr^ Ilydrograli ii., 
No. 1, and 'fhe plankton on a submarine bank, by Ove 
Paulsen, in BiologisKu? Arbcidrr Tilcgnrde Eiig. Warming, 
November, 1911), throw new light upon an oceanographical 
problem of very considerable interest, namely, the physical 
and biological conditions upon an isolated bank surrounded' 
by deep water in mid-ocean. 'Fhe Faroe Bank, which the 
two authors deal with, lies in the Atlantic, at a consider-' 
able distance to the S.W. of the Faroe Islands. The 
temperature of the wat er ^ n the bank fs lower than that 
of the surrounding oceiH^rater dt similar deplhs, and at 
the same time the salinity is less. The water orj the bank 
agre€‘s in these features with water from lower depths in 
the surrounding ocean, and Dr. Knud.sen is probably 
correct in his view that the hank is covered by w'ater 
which has run up along the slope of the bank from the 
deep wat<‘r surrounding it. The plankton on the bank 
itself is shown to be markedly different, at all seasons at 
w'hich samples were taken, from that found in thft 
immediate neighbourhood off the bank, the bank pls^cton 
having a distinctly neritic, or shallow water, character. 

We learn from The Journal of Agriculture of South 
/li<.str(</ia that an anonymous donor has presented a sum 
of money to the University of Adelaide for the purpose 
of providing scholarships for post-graduate work. These 
arc to be called the Lowri(‘ scholarships, in recognition of 
the services rendered by Mr. William Lowriet the director 
of agricLiltun* for the colony. It is proposed that^the 
scholarships be tenable for one year. 

We have received a copy of La Vie Agric^lCf a new 
weekly agricultural paper i.ssued by J. B. Bailli^re et Fils, 
Paris, proposing to deal with scientific and practical 
m.attrrs of agricultural interest. Prof. Perrier gives an 
interesting summary of the problem of sex del»-‘rmination, 
whilst M. Diffloth writes an informing article on the 
desiccation of potatoes in Germany. Summaries are al.so 
given of investigations carried out in other countries. 
.Altogether, the new journal promi.ses to form a very useful 
.addition to agricultural literature. 

It appears from The Journal of Agriculture of South 
Australia that the policy of repurchasing estates for closer 
settlement in South Australia continues to justify itself by 
the results. Large estates are bought by the Government 
and subdivided into small iKildings of about 300 acres. In 
one case, where formerly not more than 400 persons 
inhabited a large area, the population rose under the new 
system to more than 4500. The value of the improvements 
effected is invariably high. A very great change in the 
agriculture of the country is certain to set in, witfi results 
that must be wholly beneficial. 

After exhaustive experiments with practically all 
improved artificial pasture grasses, extending over a period 
of some eight years, the Department of Agriculture in 
Natal has, we learn from The Agricultural Journal of the 
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Vniou of South Afriiti, Ivt-n ronipfll*"(l to tho opinion that 
liilittiitum and PhuUiris counuuhtta an- th<- onK 
typMs whkii promisf to liold llit-ir own for inon- than two 
vi-ars in tho v»ddt rondition> ohiainin^ in tilt- midlands of 
Natal against tht- compt-fition of naiivt* j^rassi-s and tlio 
wot-ds of rultivatt-d j!jroiind. raspalum nourishi-s on vt-rv 
poor soil, and provt.-d t-xrolloni for stiuk. Phalaris is nion- 
resistant to frost, but l»‘ss lot'orant of drouj<ht and 
soil poverty. Favourable reports on 'these j^rasses are aNo 
received from tlu' Transvaal. '■ 

Rkcknt numbers of the C'ircular and .X^ricultural 
Journal of tlie Royal Botanic (iardons, ('e\lon, dt-al lart^ely 
with e\pt-i imt-nts on thC tapping* t>f llevt-a rubber, by 
NIessrs. l.ock, liambt-r, and Holnii-s. A n*m.'irkabli‘ pi-st 
also deserihed by Mr. (ireen. 'I'he rubhi*r 
Mariarthi Dussuuiicri, tiray, fn-qui-nts receiuly tappt.l 
lli-vea trees and imbibes the latex oozini* from tlje cuts, 
thus c.'iusinj» an appreciable diminution of tin- scrap rubber 
that could be ct»lleeted after tapping. It seemed barely 

edible at ihi* time that any animal could dij4»‘st licpiid 
rubber, but tlirect t-\p* rinieiit showed that wh<*n st»me «»f 
the livini^ sluj^s were provided with a saiu-er of ridiber- 
milk they at oiut* bej^an to lap ii up. I he sluj^s, furlht-r, 
do st-rious injury to yduni^ j)lanls. The only reiiiedi.'d 
measures .at pn-simt sui^j^t'stetl an- traps and the destruc- 
tion of all rubbish. 

.\ I'ACKR has bi-en published in the Journal id llv- .Vsialic 
Socii-tv of lien^al, by .Mr. B. Hooper, f)n phospluuus in 
Indi.'in foodsiull's. Ihe authiu- bejjfins by acct-plinj* tlu- 
well-kni)wn conclusions of cirtain medical investi|^;itors 
that the lack of phosphorus in clean<-d or milh-d rice is 
the prt'disposino cause of beri-heri. I^y <-xperimentiii^ on 
fowls with rice f)f varyinj^ c|uality, it was demonstrated 
that polynr-Liritis (similar to the human diseasej was 

developi-d when milled, but not husked, rice was used. 
Rice containinj^ onI\ (m» 77 per rent, of phosphoric 

anhydride' brouj^hl on the <list-ase in a lew weeks, whih- 
rice containinj4 o-4t>i) per cent, formed a healthy diet. .\ 
number of ^nalyse*. have « therefore been inaile of rice 
samples from variiius p.-irts »»f India. On an av«-rai^e, un- 
milled rice contained 0-05 per cent, of phosphoric 

anhydride, and milled rice o-^S per cent. The pulses con- 
taiiK-d nurte, and it is si^nilic.int that the puls»‘-eaters 
^ener.'dl) n-mained fn-e from the disi-;ise, whilst lh«*ir 
neij^hbours, the ric»*-f-aters, were attacked. 

Not long ago the SeiTetary of State for the ('olonies 
announced that it h.ad been decided in principle to main- 
tain the ct-ntral establishment of the Imperi^il Department 
of .\griculture for the West Indies for a further period of 
ten \ears. 'The opportunity has therefore br-en talo-n in 
No. 4 of the West Indian Bulletin to review bn»adlv (he 
work of the Department in the past, and to indicate some 
of the problems for tin* future*. There are undoubted signs 
that the West Indies arc- recovering from the distress in 
whi( h thr-y have been plunged during the latter part of 
the nineteenth century. Confiderue in the sug.ar industry 
has r« \ived as the n.-ult of th.- abolition of bounties and 
improved trade relations with (/anada ; the productii»n of 
cac ao in Trinidad, (in-nada, and Jamaica has incrf-ascnl ; 
a c onsidfrable .\mc-rican fruit trade has grown up in 
Jamaica; Sea Island cotton has been introduced into St. 
Vinent, Barh.-idoc-s, and the L»*eward Islands; limes have 
been much grown in Dominica, and rice in British 
Duiana. .But if the conditions are favourable for crops 
they are etiually favourable for pests, and perhaps nowhere 
iiujcf careful and continuous work necessary on the part 
of mvcfdogists and entonv61ogists. d here is also rnuc'h 
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scope for the work of the plant-brc'c-der, for it has been 
shown that *.01110 of the new seedling canes are very much 
more profitable than the older ones. 

'riiK current issiu- of the Journal of thefOuekett Micro- 
scopical Club (.Novi'inber, n)ii) contains interesting 
observations, by .Mr. D. J. .Scvnirfield, on the us(*'of the 
ci-ntrifuge in pond-lib- work. He finds that a high speed 
(7000-10,000 revolutions per minute) is neci'ssary to bring 
about* the concentration of soim* of the more minute 
organisms; wlu-n so high a spei-d is required 
tubes holding only about 15 c.c. are used. T : n ■ 

I IS to be n‘gard»-d .as accessory to the onlinary 
I collection b\ means of m-ts .and filters. Mr., (\ 
gives :i list of fifty species of Hydrachnids (\\. 
collected, for the most p.art near London, by th 
Saville-Kent, whose .-iccounl of the .'inatomy 
animals is .also published. -Mr. !•!. M. Nel 
some hints on methods of illumin.ation 
work, .and kiys gn-.at stress on the importance o 
the beam of liglit entering the objective, in orde 
good definition. \\‘hetlu;r the Inrun is c(-ntred p' . . 

most reailily ascc-rt.ained by examining, «*ither with the 
unaided e\e or with a hmul-lel'is, the “ Ramsden ilisc," 
the centre of which should be illuminati-d. Mr. Nelson 
adds some notes on the use of colour-screens. Dr. I-!. 
I'enard gives an account of fourteen species (three of 
which are nt‘w) of fresh-watrr Rhizopods from Sim'a 
Leone, and Mr. 'I'. A. O’Donogluh- records the finding of 
^dimorphic spi-rmatozoa in the human Ilea and in the blow- 
l1y. 

Wiiii.K the geology of Newfoundland has been inv»-sti- 
gated to some extent, its pliysioj|raphy has h.-irdly bc-en 
touched upon from the* modi.-rn point of vi**w. In the 
January number of The .In/encnn Jtutrual of Sciomr Mr. 
W. H. 'rweiihofel contributes a very instruct ivf* description 
of the island from his observ.-itions made during a study 
of the geological structun? of tin* wi'stern and north- 
western coasts, 'file topograph) is strongly impressed by 
the structure, of which th»* north-(*,'islei ly tn-nd finds ex- 
pression in parallel ridges .'ind v:ille\s having the s;mie 
direction as the folds and faults, softi-r str.at.i and zones 
of wi-akiiess h.'iving been eroded. I he upl.ind surfaie pre- 
sents the dissected remains of a former pi'iieplain,' which 
once exlendi'd over the whole of Newfoundl;ind, ;md which 
it is suggested m.ay have been comph-lt'd bf'foro Cretaceous 
time, like that of tin* .\[)p.'dachian region, hdevated 
valleys occur at altitudf-s of Soo to 1200 feet, and may 
prob.'ibly bi- .-ittributed to erosion ;it :i period when the land 
I stood lower by about this amount than at present. 'I'his 
cycle of erosion was not conifileted, but was interrupted by 
renewed uplift of the Long Range in pre-glacial times, 
.since the eviflence tends to show that this range owes its 
origin to the faulting upward of a block from the foreland’s 
level. ^ . 

'I’liK Survey Departnu-nt of Kgypt has cop^ ' .a 

publication of Bulletins dealing with the ast^^ , ’ 1 

geophysical work carried out ;it the Khediviaf ' . ' 

at Helwan. .No. 1, by -Mr. E. B. II. W.ade’jy 
the local attraction of the plumb-line in the pr. ....-^rrTTcaT^ 
near the Nile \'alley, which has been observi'd during the 
work on the geodetic? survew of I'^gypt which is in progr(?ss. 

It had been anticipated that so much .as 2 " might be met 
with, but when the triangul.ation had been carried about 
150 kilometre's south of Cairo the values obtained for a 
pair of azimuths taken to and fro abrosstthe valley were 
found to he discordant to the extent of 11-9". After the 
careful ^elimination of instrumental errors, a direct deter- 
mination of the difference of longitude bc-tween the observa- 
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Jory on tht" east and a I'asr t»‘rniinal point on lli»‘ wusl 
of tlif^ vallfv by Vi inr'lbod ••spreially siiitablr to tli«‘ »*asr-, 
and the reob'^crv alion of Jlif a/imuth of ihe southf-rn side, 
the I’oiu-liision lis reached llial in this pari of the Nile 
Valley life local attraclion in the prime vertical is SS" 
and (}'()^ by di(T(*rent methods on the northern side, and 

on the more southern side, the plumb-bob beinj^ re- 
pelled from the axis of the Nih* \’all(>y. The method 
employed is described. 

F have received the fourth and C(^ncludinj4 part of the 
first volume of the Ihdleiin of ihe Seism(»loj»icaI Society 
of .America. 'I'he papers which it contains an‘ mostly 
brief. ^Amoiif^ th(‘ more interesting may be mentioned a 
hioj^raphical notice with an excellent portrait of Major 
('.•K. Dutton, described, in f(U*f»el fulness of Prof. (.'. (i. 
Rockwood, as .America’s first seismoloj^ist . Mr. Otto 
Klot/ j^ives a simple method of locatinjf lh«* epicentre of 
an earthquake from tlv duration of tin* first series of 
tremors at three widely separated stations. Mr. 1 :!. (*. 

'I'empleton descrihr-s a rather stronj* earthquake on July 1, 
roil, in ('eiitral ( '.alifornia. Wrom tile nature of the 
shock and the disposition^ of the isoseisinal lines ‘‘ -- 

evident that the earthquake w.as a twin, the more important 
cjf the tW(t*foci beinj* situated near ('oyole, a villaj^e twelve 
mik's south-east of San Juan. 'Ihe paper of j^reatest value 
is one l.iy Prof. A. (’. Lawson on a reinark.'ihle s»*ries of 
sm.'ill post-( ilacial fault starps m-ar Ihannini^, in western 
Ontario. They havi- lieen exposed by the removal of the 
j^Ia< ial drift, which until recently has helped to preserve 
the sharpness of the scarps. The j^laciated rock so far 
uncovend is about a cpiarter of an acre in area., and is 
dislocated by a larj^e numlier of small reverserl, or over- 
thrust, faults. .Alonj* ;i transverse line t)(i feet in length 
twenty-four scarps wcia- counted, liie heij^ht of which 

ranj^fes from an»eijfhth of an iiii h to pi inches, 'fhe move- 

ment of the faults, as shown by the displai'enient of the 
olacial stri.'L*, was invariably in the direction of the dip. 

'IHi: .Journal of the I'ranklin Institute for January con- 
tains a noti'worthx paper, recently read by Prof, ('k'veland 
.Abbe", entitled “ 'I'he Obstacles to the Progress of .Meteor- 
ol0}4y.” 'Fo form an adequate idea of the important ques- 
tions dealt with it woukl be nei-essary carefully to peruse 
the paper. Prof. ,\bbe states at the outset that he is not 
:\ pessimist. Hr says W'e hav«- been so lonj4 accus- 

tomed to fairly accurate and very useful daily weather 
forecasts that we bej^in to look for perfection in lonj*- 
ranfje predictions, f.et us be optimistic and believe that 
eventuallv these will come.” Rut he asks wliv it is that 
that progress has been so slow, and why we have been 
unable dellnitely to establish the ••xisteiice of p'’ciods in our 
local climates. Possibly lliev (k) not exist, but if they do 
they are completely covered up bv the defects of observa- 
tions. Jl(‘ gives a number of illustrations showing that 
i)b.servat’.^ns have lieeii at fault because iiislruriuails havi 
bf‘en faulty, exposures changed by growth or disappear- 
ance of tree.-., and various other causes. .Mthough balloon 
observations now record what is going on ten or fifteen 
I. iles abo • us, and although daily weather maps have 
bf'en published for the whok* of the northern hemisphei'e, 
the grr*at obstacle that hinders perfect prediction is our 
ignoranct^ of many details as t<j the laws that gover'n the 
atmosphereji The .'lulhor considers that the existence of 
laboratories specially adapted to atmospheric experiments 
is of fundamental importance, and the association fthere- 
with of able* stijd'‘iU» trained in mathematics and physics. 

When all this is realised, lh(‘ intellectual work that will 
there be done will gradually remove all obstacles to the 
..•ventual perfection of our knowledge of the atmosphere.” 
Hut, as in the case of astronomical observatories and all 
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othf'r scientific institutes, plans must be made for many 
years of labour. 

Si.MK the introduction of the earth inductor as an instru- 
ment for the determination of the magnetic dip, the ques- 
titm Ms til ten asked. Does the eartlf indm'tor or the dip 
circle give ih«* more ai’curatc results? 'I'he editor of 
Tcrrrslnal Mui^nrlisni fjiiid Mniosplu’ric KIci tricity gives 
the results of his e\peri«*nce in a note in the December 
(mil) number. 'I'^ie earth inductor, oikv .set up, givf's' 
a re*.ult in fifteen minutes five times as accurate as the 
dip circle will give in an hour. While dip circles differ 
amongst themselves by a few minutes, imluclors agree to 
within ;i lew tenths of a minutt' of arc. I'or survew work, 
when flu- instrument has to be set up afresh at eai h filap* 
of obsi-rvalion, the ])rescMi type of inductor has luv 
advantage over the dip circle, but it is hoped that ere 
k»ng .'in inductor suitable lor such work will be constructed, 

'I'liK first number of the Science Reports of the* 'J'ohoku 
Imperial I'niv isily, Sendai, Japan, contains an import.'inf 
paper by Prof. Honda on the thermo-magnetic properties 
of forty-three chemical idemenls, most of which were 
obtained in a state of great purity. 'I'lu* magnetic suscepti- 
bilities of thi'si* elements up to terjiperatLires in many ca.ses 
exci'eding 1000^ C. were measured by the pull exerleil on 
them by the non-uniform magnetic field between the pointed 
poles of a Du lk>is electromagm 1. 'The strength of the 
field could be increased to 23 kilogaiiss, and w.as deter- 
mined b\ the aid of a small coil and a ballistic galvano- 
meter. Ihe pull was n.e.'isured by meatis of a torsioti 
balance. With the exception of iron, nickel, .'uul cobalt,, 
ihesi* ek iiieiits have susceptibilities which are indepetulent 
of the intensity of the magnetic field. Some of them 
chatige their susceptibility with change from solid to liquid 
or from one 1 rystalliiie form to another. 'The suscepti- 
bility appears to be connected intimately with the position 
of the element in the periodic system of chemiciil classifi- 
cation. 'I'he laws stated by Curie, i.c. for diamagnetic 
substances, siisceplibilily generally indepi-ndent of tempera- 
ture, and for paranuignr'lic inversely proportional to the 
absoluti* temperature, were h>un<I not to be correct, and 
Prol. Iloivla substitutes the law: increase of temperature- 
produces a change of susceptibility towards that of the 
element of next higher atomic weight. ^ 

SoMK interesting conclusions concerning the spectr.'i pro- 
duci-d in gases ;md vajKiurs by different typi's of dtectric 
disi'hargt* are recorded by M. fl. Millochau in a paper 
which is published in No. iS, vol. cliii., of the Cninptes 
Hy projecting an image of the spark on to a 
slit, an imagA of which was in turn |)rojected on to a 
photographic film revolving at a known rale, the author 
obtained photographic evidence as to the nature and dura- 
tion of the discharge. .At the sanu* time he photographed 
the spectrum produced in various gases, enclosed in 
Plucker lubes, by the different discharges, and so was 
able to correlate the different spectra with the respective 
tvpes of discharge producing them. Hy this means he 
differentiates seven types o^ ” simple ” discharges, each of 
which alw.'iys produces the same spectrum, whatever may 
be the pre.ssure in the tube, and finds that in a complex 
discharge the resulting spectrum is the summation of tho 
spectra produced by the several superposed ” simple ” dis- 
charges ; the simple disch.arges rangi* from a continuous- 
discharge obtained, for example, by joining up the 
terminals of the secondary of a Ruhmkorff coil, without 
condenser, directly to the terminals of the vacuum tube, to 
an intermittent discharge from a condenser through a 
considerable resistance. The ” simple discharges ” mtiy be 
grouped under three general heads: — (1) the slow dis- 
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^•har^t^, (2) the “ scmi-brusquo ’* discharge, and (3) the 
“ brusque ” discharge, of w^ich the respective durations 
are of the order of o-oi sec., o-oooi sec., and o-ooooi sec., 
and M. Millochau briefly describes the different types of 
spectr.a produced in various gases by each. Thus im CO, 
rile first produces the “ Swan ” spectrum, while the second 
produces the spectrum of carbonic oxide in place of the 
“Swan.” With the “brusque” discharge, “line” 
.spectra are produced, the lines of hydrogen and helium 
being alw.ays broad. Finally, M. Millochau arrives at the 
most important conclusion that his results favour the 
dissociation hypothesis, inasmuch as they appear to show 
that the production of the various spectra depend upon the 
lempfrature' of the vibrating molecule and upon the dis- 
sociation effects which correspond to this temperature. 

* OVR ASTRONOMIC XL COLUMN. 


twelfth century n.c., or even earlier. After examining 
every eclip.se occurring between 1250 and q20 B.C., Mr. 
Nevill, by several processes of elimination, finds that, with- 
out assuming any secular acceleration of tl|e sun’s motion, 
the eclipses which lit the various conditions, of time, date, 
place, &r., best are those of June 5, 1217, May iS, 1123, 
and May 31, 956 n.c., and of* these three the first most 
closely corresponds willi theory and observation. 

Finally, he points out that Dr. Cowell’s hypothesis of 
secular acceleration, permitting a number of ancient 
eclipses to be recognised, constitutes a strong ca.se if no 
oth^"r hypothesis can be found, but its .adoption 
several questions which for the present cannot be » *. 
f.'ictorily answered. 

Till-: Pkoi’Kr Motions of thk St.\rs in the Glu^ 
h AND X Pkrsei. — V ol. v. of the Rechrrehes / 
nomiquvs tic VObservatoire d’ Utrecht is devoted to a ♦ 
prepared by M. A. van Maanen dealing with an invcn 
tion of the proper motions of 1418 stars in and nea 
famous douI)l(> cluster h and x Persei. 


Astronomical Occurrences for March: — 

March 2. 2h. om. Mercur\’ in superior conjunction with the 

Sun. 

4. 5h. Om. Mars at quadrature to the Sun. 

4. i6h. om. Jupiter at quadrature to the. Sim. 

9. 22h. 36m. Jupiter in conjunction with the Moon. 

(Jupiter 4° 59' N.). 

13. 1911. 12m. Utanus in conjunction with the Moon 

(Uranus 4' 43' N.). 

15. igh. 6m. Venus in conjunction with the Moon 
(Venus 3^^ 43' N.). 

19. 16b. 44m. Mercury in conjunction with the Moon 

(Mercury U 47' N.). 

20, iih. 30m. Sun enters Sign of Aries; Spring 

Equinox. 

22. 6h. 14m. S.'iturn in conjunction with the Moon 
(Saturn 36' N.). 

24. 2oh. 30111. Mars in conjunction with the Moon 
(Mars 2“ 44' S.). 

26, l6h. 19m. Neptune in conjunction with the Moon 

(Neplune s' 53' S.). 

27. I4h. om. .Slercurv at greatest elongation east of 

the Sun, (iS^si'E.). 

31. I7h. om. V^enus in aphelion. 

'rut EcLirsi; of the Sun on April 17. — In a memoir 
prepared by the Madrid Observatory thorn is an oxcellnnt 
iifioiint of the conditions for the total and annular eclipse 
which will bn visible in the peninsula on April 17 next. 
Inte nded for popular information, the memoir contains not 
only the data calculated fof> the eclipse, in general and for 
sever.'il f.aVburable loculitins. But also gives an account of 
the geometry of eclipses, the methods of calculation, the 
resuw, and some excellent diagrams and maps showing 
th»- track of the shadow. 

.\s .'ill example of the application of th? method of 
calculating the v.alups for any particular place, Cacabidos 
(long.=h® 42' 57" \V. of Greiaiwich; lat. =42° 35' 53^^ N.) 
is selected, and for this place it is found tWit totality will 
^ist 4-6 seconds, th<! middle of the eclipse occurring .at 
23!!. 4.Sni. 54-7S- Other places where the eclipse will be 
total ivi*rr .srdected, and, in order to ensure accuracy, a 
cfrtnmission w.'is .appointed to determine their geographical 
coiirdinates. They are Harco de Valdeorras .and Verin, 
and th* ir positions were found to bn : — long. 3® 17' 43-5*^ 
\V. ot Madrid, lat. 42® 25' 3-4'' X., and long. 3° 45' 12-0'^ 
\V. of Madrid, lat. 41° 56' 29-0'' N., respectively. The 
track of the eclipsi*. across the peninsula is shown on a 
large-scale map (i ; 500,000) atethe end of the memoir, the 
(a-ntr.'il linn passing from immediately north of Ovar, in 
Poriugal, to Oviedo^ and leaving the northern co.ast 
slightly to the e.ast of Gijon. 


The object of the investigation was twofold : first, to 
find the pr^er motion of the two clusters ; si'condly, to 
determine the frequency of the proper motion according ""(j 
its amount and to the rmagnitudns of the stars for this 
rc*gion of the sky. From .a number of plates six were 
selected, two pairs taken by Kfistinsky in 1896 and 190S, 
and one pair by Donner in 1892 and 1909, nnd,.among the 
conclusions arrived at it is niaint.ained that Ihi.s method 
of using pairs of plates is not inferior to that where the 
images are impressed upon the s.ame plate at different 
epochs. The proper motions resulting from the discussion 
.ar»' so small as to render it impossible to make* out which 
stars are, and which are not, members of the groups. In 
determining the frequency of the proper motions, it w'as 
found that, of the 763 stars consider'd, 300 had P.M.’s 
betweenj^ O'Oio'' and 0*019", while only 142 had motions 
less than o-oio'' ; no sulTicient reason has yet been found 
for the relatively small numb(;r of sm.all proper motions. 

'rill-: Terresiriai. Magnetic Fkfects ok Solar Radta- 
ilON. -Tn an extract from Cirl ct Terre (No. 12, h)Ii) Dr. 
A. Hresler discusses the causes wdiieh prodiie<» the diurnal 
oscillation of the magnetic needle and other terrestrial 
magnetism effects. In the pl.ace of the vortices produced 
by the healing effects of the solar radiation, he would 
substitute vortices produced by solar kathode rays, ;md 
he shows how tin* action of tlfhse would be concr*!! trailed in 
the neighbourhood of the earth’s poles when* the greatest 
oscill.ations of the needle are recorded. Fiirthei-, he points 
out that (dectrical tourbillons would not be disturbed by 
ordinary atmospheric disturbances, and thus w’oukl give 
n*gular change s such as are observed, and also that, the 
electrical .state of the sun d^*pending on the .solar activity, 
his *th»'ory would .account for the observed relation between 
the diurnal oscillations of the ne«.*dle and the number of 
sun-«pots. 

.Arsorf*tion ok T.khit in Space. — The January number 
of the Monthly Notices contains an interesting p.aper by 
Mr. F. G. Ilrown, in which the author discusses the 
.absorption of light in interstellar space. "I'aking all the 
nehiihu given in tlu; N.G.C., he found approximate 
measures of the intrinsic brightness of each by comparing 
the total brightness, or conspiruousness, as g*’-^. 

N.G.(\ with the diameter. Although this meth 
ing with the subject cannot be regarded .as final, 

.are very striking, .and indicate that the .sin : h*, 

.appear le.ss bright pc‘r unit area than do the Id^*;, ' 
or, in other words, the probably distant are 1- ' = , , 

the probably near. ^Ii. Hrown’s preliminary ‘-jatv 'y p 
afso suggests that the absorption is different /? v Jt 
directions tbrough sp.ace. ‘ ---V? • 

An Observer’s Handbook. — “ The Observer’s Hand- 



'Im: Karly Barvlonian F.ci.ipse of the Sun. — I n a p.aper 
sippt .'iring in part iii., vol. ii., of the Transactions of the 
Rev.'il Socinty of South Africa, Mr. Nevill discusses at 
leu-ith till* vex» (l question of the date to be assigned to the 
<‘clip'-»* n( the sun recorded on Tablet No. 359b8 of the 
Ih iii^h Museum collection, which Dr. Cowell has identified 
with the ..cl ipse of —1062, July 31. He describes the 
hn)kAu tahlr-t, and discusses Mr. King’s ro.ading of the 
,ame Irom se veral aspects, arriving at the conclusion that 
the internal evidence does not preclude a date in the 


book for 1912,” published by the Royal Astronomical 
Society of Canad.a, is a valuabli* compendium '’of the data 
likely to be required by the isolated amateur. It contains 
variois ephemerides and tables, useful star-charts, notc.s 
on the constfdlations and phenomena [91' V^ach month, 
t.ables showing th’e times of sunrise and sunset for each 
dav in latitudes 44°-52®, .and brief accounts of the eight 
comets of 1911. The* handbook contains sixty-four pages, 
and is sold for 25 cents at the society’s rooms, 198 College 
Street, Toronto. 
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A SELF-t:LOSINC PLANKTON NET FOR 
HORIZONTAL TOWING. 

/V SELF-CLOSING plankton not has long been needetl 
for horizon u«l towing. It is especially necessary for 
the invesligatikn of the vertical distribution of pelagic 
organisms. Numerous attempts have tlierefore been made, 
from the time of Pavesi (1S.S3) onward, to devise a satis- 
factory inslrumenl for this purpose. Tin? latest, ami 
apparently the most satisfactory one of its kind, has been 
designed by Prof. Kofoid after suggestions from Dr. G. H. 
h'owler, of the Hcxrarcli <*xpedition. 

The net is a ring ni l with circular opening, which can 
be both opened and closed under water by messtaigers. 
The bag of the net is, as usual, of silk bolting cloth, a 
simple cone Iudd horizontally by a support. 'I'he frame is 
a heavy casting of |)hosphor bronzt', with eiilargenumts at 
the horizontal axis for the reception of the hubs of the 
jau‘s of the net. 'The uppei- end of the fr.ame is expanded 
to form a head-pieci.* enclosing and protecting the tripping 


The advantages which this net posses.ses over other 
models are stated l)y Kofoid to bb : — 

(1) .\ method of opiMiing and closing at any level in^ the 
s<‘a under complete ct)nirol of the operator. 

(2) perfect and continuous closure of the net during 
tl»-scenf and ascent. 

(3) , Possibility of horizontal towing^ 

(4) An opj'iiing free from interfering structures which 
tend to ward off more activi* pelagic animals. 

, W. J. u. 
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A S*;lf-cIosinK T'lankton net. 


mechanism for the net jaws, and the* lower edge bears a 
slot for attaching the heavy weights. 

The net is* balanced in a vertical position by the vi-ry 
heavy lower flatiron-shaped weight. 

I he mouth of the net is formed not by om? continuous 
ring, hut by two hinged jaws, which c.'in both be brought 
up and held together by the tripping apparatus. In the 
figure both jaws an* in this position, and the net mouth 
is Cii “^ed, the net being ready for descending. * The two 
semiciieul; 2 V jaws can rest in three positions : they may 
both folded against each other and held upwards as in 
he figure or one may be allowed to fall forwards .and 
^ownw^£^ until both jaws complete a circle and the net 
mouth is open. In the third position both jaws lie against 
4'tch other, but hang downwards. 

^ There are two “ trips,” one of which is operated by the 
first messeng('r, the other by the second. *j 

The net is lower(*d vertically, the ship being at rest, to 
the desired ^lepth, and the first messenger .sent down the 
cable. This releases the lower jaw, which falls forwards 
.and ‘downwards until the n<’t mouth is open. 

After towing is corypleted and the cable is perpendicular, 
the second messenger is sent down, and the upper jaw is 
released. It falls to the lower position, is held firmly 
against the lower jaw, and thus the net is closed. 

NO. 2209, vo^. 88] 


''PllK Dominion of Canada is the first of our ctilonies ’to 
have ;m ollicial departmen') h)r the sole |)urpose of 
anthroptilogical investifjilion, and it is to l)e hoped that 
this good ex.'imple will be followed speedily elsf whose, 
riie history of tins new departure is briolly as follows. 

When the Hrilish .\ssocialion met at 
Montreal in 1.S84, a commit iR', con- 
sisting of Dr. E. n. Tylor, Dr. ti. M. 
Dawson, I ieneral Sir J . 11 . L«*ftn)y, Dr. 
Daniel Wilson. Mr. Horatio Hale, and 
others (the personnel of which was sub- 
si'quently modified), was appointed for* 
the purpose of investigating and pub- 
lishing reports on tin.*, physical 
characters, l.unguage, industrial and 
social condition of the north-west('rn 
tril>es of thi' Dominion of Canada. Tlin 
twelfth .-md final report of the com- 
mittee was presented at the Hrislol 
me».*ting in i.S().S, which, iii^ addition to 
original iriicles, contained .'i summary 
ol thi work of the committee in British 
Columl)ia by Dr. !•“. Roas, and an index 
to reports iv.-xii. In view «)f the meet- 
ing of the .'issoclalion in 'Toronto in 
1S07, a new ccnnmitt<'e, consisting of 
sevi‘ral t'anadi.'in and British members, 
w.'is .appointed at the Liverpool meeting 
in iS<)(> ‘‘ to organise, an ethnological 
surv»>- of t'anad.'i,” of which Dr. 
(ieorge M. Dawson was ch.-iirman and 
.se('teiary. iL P. iN-nhalfiov w'as 

eh‘cted ihairman in ibgy. 'The com- 
mittee sutlered a gre.-it los.s by the 
death of Dr. Dawson in h)oi ; he w.as 
succeeded ^L)\ .Mr. C. Hill-'I'oul. Prof. 
J. L. .\lyres, in his f)residential address 
to Section H at Winnipeg, gave; a 
short history t)f the work .<f the two 
conimillees, and stated that ” the pre- 
maturi' death of Gt.*org(' Dawsun iu moi 
broke the mainspring of the inai'hine ; 
th«! field-workers fell out of touch with one another and with 
tin* subject ; the instruments were scattered, .and in 10(14 the 
Ethnographic .Survey (Jornmiltee w'as not recommended for 
renew'.al.,” 'Tlxinks mainly to the energy of Prof. f. L. 
Myres and .Mr. J\. S. ilartland, a third co[imiilfec was 
appointed at Winnipeg, tqoc), with the Rev. Dr. G. Bryce 
as chairman and Mr. ll;irtland a.s secretary. 'Hie Ethno- 
graphic Survey (‘ommillee reported at the Shefiield meet- 
ing in 1910 P- 2f»5) ihat its work had boon 

crowned with success. Tlic recommendations of this com- 
mittee at the Winnipeg mf.*eting to the Dominion (jovern- 
nient were supported by delegations of th»^ Canadian 
section of the Arclueological Institute of America and the 
Royal Society of C.-inada,, and on S«.*ptemhpr 1, igio, a 
division of anthropology under the (ieological Survey of 
C.an.'ida was established, of which Dr. IC. Sapir was iliade 
director. Dr. Sapir is a distinguished student trained by 
Prof. F. Boas. Dr. Boas is himself intimately accpiainted 
with Canadian ethnology, and in 18SS, under the aiiNjiices 
of the committee of the British Association, began his field- 
work among the north-w'est tribes which has led to such 
brilliant results. The inauguration of the new^ department 
could not have been put iif b«‘tter hands, but Ihe work 
was clearly loo vast for one man to cover it. On January 
I, 1911, Mr. C. M. Barbeau, a very promising Canpdian 
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who had (rained at Oxford, was appuinlnd a‘i'!>i''lant 

in anrhropolo^y, and on June 15 Mr. Harlan I. Smith, 
formerly of (lie Amerienti Museum of N.'itural History, 
New York, entered on his duties as archieoloj^ist. Mr. 
Smith is well known as a keen and conscientious 
an h.eologist who has doip* some goiid work in British 
(\dumbia and elsewhere. 'I'he (.'anadian Governm«*nt 
deserves hearty commendation for its appreciation of the 
nef‘d of an anthropoloj^ical survey of C’anada, and i»f the 
excellent selection of a staff with# which to carry it out. 
May we be permit t«‘d to hope that at no distant date the 
services of a physical anthropologist wiy be secured? 

It is true that a cert.iin amount of work has already 
been done in Canada ; but it has been of a sporadic 
character, and without any system, except that tlone by 
the Jesup North I'acitlc^ I’lxpedilion ; attention should, 
however, he direebd to the series papers on the S.ilish 
tribes published by Mr. Hill-Tout, mainly due to the 
action of the British Association Committee, and to the 
fine monopaph on “ The (ireat Race.” by Father 

A. G. ]'^oric♦^ in AntJirttpos^ vols. i., ii., iv., v. Dr. Sapir 
is fully aware of tliis ; ;md while invest ij^at ions of limio d 
areas jvul peoples must first enj^ac;e the attention of th<* 
small staff, he has already mapped out th<.‘ problems which 
have to be solved, and thus the detailed work will till 
^japs in a well-thouf<ht-out scheme. 'Ihe best i^eneral 
aciamnt we have of Canadian t-thnokytjy is the vahiabl.‘ 
Arch.eolof^ical Rj*port, 1005, printed by order of the Lei^is- 
lative .Assembly, Toronto,, ifjoti. 

In ,a report published in Science, December S, ion. 
Dr. -Sapir. says ; — “ Tlie ethnoloj:;icnl work already und*T- 
taken by (he division embraces three ilistinct lines i»f 
inquiry. The first of these* was undertaken by [himselfj 
anioni* the Nootk.a, and resulted in the amassinj* of much 
material of linguistic and ethnolof^ical interest. It is 
intended to carry forward this work from ye;ir to year. The 
second line of inquiry is the analysis of the culture of the 
Iroquois, includinj^ under this term the Huron-\V\andots, 
who Were never included in the le.'ij^ue. This work w.ns 
undertaken by Mr. Barbeau, who, be^innin^* with the 
Hurohs of l.or(‘tte and the few Wyandots still left in 
western Ontario, took up an intensive study of the 
most conservativf* ^:*roup of Wyandots, those of Oklahoma, 
'rile study of the Iroquois proper, particularly from tlie 
point of view of soiial orj^anisation, was entrusted to Dr. 
A. A. (ioldenweiser, of Columbia University, who has 
amassed much of value at (irand River Reserve. 'The third 
point of attack was the culture of the eastern .M^onkin 
tribes. Here a beginning was m.ade by Dr. Cyrus Mat - 
Millan, of McGill, amon'j the Micmac, and by Mr. W'. H. 
Mechlin.cf amoiycj the Malecite. It is hoped to bej^in system- 
atic work amonji the ('ree, Ojibwa, Plains tribes, and 
tribes of Plateau-Mackenzie re^tion ;is soon as oppor- 

tunity will permit. .So far, the arclucoloj^ical work t)f tin* 
dnision has bt-en confined to a pn limin.ary reconn.ai>s.mc»*, 
by Mr. Smith, of the field in t'.'istern Can.ad.a. Hand-in- 
hand with research and publication, which must naturally 
form the main activity of an ,'mthrojioloj*ic;d survey t)f 
C^anada, is the building up of an anthropoloj^ical .si-ction 
of the national museum at Ottawa. .At present the 
museum is relatively rich in West Coast ethnoloj^ic.al and 
Ontario archruolo^ical material, to the ne.^lect of (dher 
fields. l*ersist»*nt efforts are now beinj^ rn.'ide to round 
oLiP the resources of the imiseurn. 

‘‘ 'I’he Canadian Ciovernment is to be conftratulated fni 
fiavinii establislud a systematic survey of aborij^inal 
Canada. Now or never is the tinn* in which to collect 
from the nativf's wh.it is still available for study. In 
some rases a tribe* has already practii.'illy f^iven up its 
aborijLjinal culture, and what can be obtained is merely that 
wfiich the oklrr men still remember or car(? to impart. 
With the increasiiif^ material prosperity and industrial 
dev*lopment of Canada, the demoralisation or civilisation 
of tin Indi.ans will be f^oinj# on at an ever-incn*asinji rate. 
No slmrt-sij^hted policy of economy should be allowed 
to inr. rfere with the thorouj^h and rapid prosecution of the 
andiropobi^ical problems of the Dominion. What is lost 
now xsilUnevf-r bi- recctvered f^ain.” 

'I l.is is a very ^ood example of the way in which the 
overse.'is ni'*etin^s of the British .Association justify them- 
selves. A. C. Hapdox. 
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I 'T'HK smcfke nuisance, lilo* certain other public abuses, 

1 is rapidly approachinj^ the acute ph.'tse which seems 

I lU'cessary befop* the* [)atif*nt town dweller c1ianj*es his tone 
from an inarticulate murmur to a muthjj*ed complaint 
sufiiciently loud to awaken the slumbering authority to a 
sense of his duty. 

The smoke .'ibatemeiit societies? servi* as his mouthpieci* ; 
they have been formed to collect information, hold con- 
ferences, organise exhibitions of smoke-prt'venting appli- 
ances, and gf*nerally to cre.ite discontent with the present 
whilst encouraging hopt* for the future. 

'J’hese societii-s have recently banded themselves togethci 
into a Smoke .Abatement League, one of the obje* 
which is to persuade tin- Local Government Boa. 
modify the present method of dealing Vvith ;■ 
chimneys. If statistics furnish any guide for * , 
action, the League has fully justified its aims. With, 
last few months facts have been forthcoming from difierJ... 
and quite independent sources showing not only the nature 
of soot and its effects, but the actual amounts discharged 
into the air and falling to the ground in the course of the 
year. These* quantities are not reckoned in cwts., but in 
hunelreds ,'ind thousanils of tons. 

Me*ssrs. Cohe*n and Ruston have shown that tin* t|uanlit\ 
per square mile which falfl> in Le»*ds increases from ^5 lenis 
on th»* outskirts to 5;,o tons in ti|e industrial c»‘ntre eif the 
teiwn. In London, Messrs. D*‘s V(\*ux and Owens have 
founel the* quantity to vary from 5.S tons at rSulte>n, in 
.Surre‘v, te^ 42I) tons in Old Stre'e-l, ILC., and Mr. byle, of 
(ilasgow, in a pape r re‘ael at the .\lanche*viei- Snuekt* .Xb.'ite*- 
niei'iit Uonfere*nce, has found that whe‘re*as 72 tons falls at 
the* se‘aside.* village of Bo’ness, the? amount in Glasgow 
re.'.'iches .about S20 tons per square* mile*. 'I'ho three* 
large* towns togethe*!* show a total deposit of ne*arly 
5o,o<u) teens nf soot a ye.'ir, or about iS lb. per he ad of the 
population ((>] millions). .At the* s.anie* rale the? yearly sool- 
fall for the whole* of the* l'nite*d Kingdom would reach 
about 300,000 tons ; but this numbe*r is probably too 
high, as it include‘s country districts where naturally the 
quantitv p«.‘r he.*ad is much smaller. 'Lhe* me'thod hu' 
estimating the de*posi( which has be*e*n jiiseal in* Lf'e*ds 
was to co!le*e*t rain wate*r at eb'ven dilTere*nl stations 
(ten in the* town and one* in the* country) by me*ans of a 
large funne*l plac'e*d in the neck of a Winchester quart 
bottle*, and to analyse? tlu* conte*nts monthly during q whole* 
ye*ar. 'I'hese estimations included the soot (in which the 
conte*nl of carbon, tar, and ash was de*te*rmine*d) anrj the* 
soluble constituents, vi/. fre'C and .albuininoid ammonia 
and nitr;ile*s, fre*e and combini*d sulphurii* acid, sulphurous 
acie! anel chlorine. In (ilasgeiw the de*posit was estimate*d 
bv me*.ans of f*igh(y-three* dust boxes, sixte-e'ii being dis- 
tribule‘d about (ilasgow .and the* re*mainde'r jilaced in othe r 
districts. 'J'h(*y we*re left for two months (Dece.*mber, n»io, 
and January, 1911), and the*. conte.*nts were* the*n we*ighe*d 
and .an.alysed for carbon, tar, .and .ash. Messrs, des \ 0211 \ 
an<l Owe*ns have used a similar ine*lhod to that adopted in 
Leeds, but on a much larger scale*, substituting for the* 
funnel a barge? hopper conne.*cte-*d with a capacious bottle*. 
'I'he* contents were trf*ate*rl as in Leeds, both insoluble and 
soluble constitUf*nts b(‘ing estima(e*d. The experiments 
were* also continued throughout the year. 'I'hen* doe*s not 
seem to be any gn*al advantage gained by the substitution 
of the larger and more* costly apparatus for^the funnel ,an<l 
Winchf*stpr quart bottle if the analyses arc cotfied out 
with sufilcient care. '' 

In addition to the monthly sootfall, the Le(=‘ds “u vpc’.-e 
nients have includf?d the estimation of the total 
charged from domestic and factory chimneys, ar 
more important permanent deposit of tar, w- ‘ 
prime agent in the di.scoloratiim of buildings :u; 
and (on account of its acid character) in the destia ' of 
•m.asonry, mortar, fabrics, and vegetation. 'Fhe quanlit^' of 
soot produced in Leeds annually from factory and domestic 
chimneys is roughly 35.^>oo tons, which is distributed ns 
follows ' 

1 “Soot: it'« CI«aiacter and Composition.'’ By Cohen and Ruston. 
(Four". Sot. Chem. Ind., n#*cember is, iQti.) « _ ^ 

“Air Pollution in Glasgow and Other Towns in S<!otland." By Pe.er 
Fyfe. Paper rtad at the Manchester Smoke Abatement Conference, 
November, ion. 

“ The Sootfall of London." ( 7 '/ie Lnncet, January 6, 1912.) 
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Tons. 


Blown away 

... 31,4X0 

Ternpor.'iry depo.sit in the town 

5,472 

Permanent deposit in the lowii 

4S 

a 

35.000 


'riu* iiirtI\od of (l».-teriiiinin^f tin* pr-rinanml deposit was 
by moans ol ^lass plat«^s a .loot scjuar**, which were ex- 
posed at different .stations for three montlis at a time, 
'riie surface was then rinsed with water to remove^ any 
lous(‘ material, and lh«' deposit removed and .analysed. .\s 
this tarry material is much the most deleterious mgndieni 
of the soot, the method ol comparitis^ the transluciaicv of 
• '■ ol.'ites after exposure with cerl.ain stafid.ards mav he 
■.iiended as a rouj;[h t»‘si of atmospheric pollution by 

•n •and Ruston hav»‘ c.alculaled that in a domestic 
I e about h per cent, (ff the fuel esc.apes as soot, 

■ * in ,a boiler or tither furnace tin* loss may be 

I ‘d .at A to V prr eeiit. 'Fakinj^ the estimated coal 

. . ... .,...p(iofi from both sources, w, ' j^et for the whole 
country a loss in the form of soot of : — 

Tons 

per cent, on the estimated d(»mestie 
eonsumplioii of million t('>ns ... i,()2o.o»n) 

0-5 per cent, on the estimaled§ factory 

consumption of 100 ^nillion tons ... 500,000 

^ 2,420,000 

I‘'rom the ratio of soot emitted to soot tleposited in 
Leeds, tln‘ .ab(»ve 2, 420, (too i«)ns will \ ield a deposit of 
nearl> 500, (joo Ions in the neij.;hboLirhood where th(‘ coal 
is consumed ; for it must be remembered th.at the whob' 
quant il\ will sooner or later reach the earth. 

Comment is uMnece>.sary. On the f^roiind of the discom- 
fort, dirt, waste, .and pecuni.arv loss which smok*' cnt.ails, 
the evil is one which should receive serious I'onsideration, 
and it i.? to be* Imped th.at the fortln'orninj^ conference .aiul 
f.*\hibition whic'h is bein^f promoted bv the Imndon Co.al 
Smoke .\bal* nient S«uaety will he successful in dir(*ctinj4 
morf‘ .attintion on the part of the authorities to the 
dis.isl roils eflei ts 4if sinok\ chitniie\'s. 

.1. R. (^ 


HOT i.v/r.i/. iw’Ksrio irioxs.' 

'’PJIL ;upi>lemenl.ar\ p.art of the seventh volume js 
ra'uirely oiaaipi'd with .a sketch of the j^eo^r.aphic.al 
bol.any of Jirlj^ium by Dr. J. .M.assrnt, providinj^ a con- 
tinu.ition of the nion* specialised .account of the vej^eia- 
tion ol the littoral and .alluvial districts b> Ihi' same author 
published in the orif^in.al volume-, .and previously noted in 
N.ATUKK. The skiTclj does not conl.ain an\ sueh def.ailed 
ob.servalions .as .are recorded in the botanical suiveys 
c.arried out in (Ire.at Rritain by \V. (i. .Smith, F. 
.Moss, and others, hut incorporates the results of v.arious 
Rid^i.an rcse.arches, nol.ably the modiliiaation of le.av»*s in 
dry and moist* loi alitir's furnished by Miss M. iMiiould, 
the piaaodic phenomena of vej^eialion c.arefiilly studii'd In 
the meteorolofijisi. Dr. I'.. V.anderlinden, in connectimi with 
climatic variations, .as well as several ^eoloj^ical ami ai»ri- 
cLiltur.al investij^alions. (ieoloj^y occupies a more 

prominent position than is usual in an ix'colo^icnl hot.anic.al 
memoir, .and pr.ai t ii ally supplies the h.asis of tre.atment in 
the most iiiVjmrl.ant ihapter. 'The classification of associa- 
tions is artificial. Cncullivated and cultivated areas an- 
pi; ced i*i antithesis. .As mi^ht be expected in a » nuntry 
where m^^fl.ain r.ani^es are wanting and intense cultiva- 
tion is gema'ul, there an^ few natural associations; .apart 
from the dune.s, the most important an* the tNpesof veget.a- 
tion growing on cliffs and rocks. 

.A notice of Dr. .Massart’s able contribution would 
be quite incomplete without an (*,\pres.sion of cordial 
admir.ation of* the excellent photographs and maps that are 
collected in the “ .\nnexe.” Of the photogfaphs, more 
than lialf are stereoscopic, and to en.sure that they shall 

1 “Rocueil de I'lnstilut B<4:inique i.eio Errer.i (University de Bruxelles).” 

■ Public par jean MaisUrt. Tome Suppliimentaire vii.bis. pp. xiiq-.is*- 
r. Atinexe aii tome suppiymcntaire vii.bLs, pp. iv4-466 photographs 4- 9 maps 
diagrams -I- pp. v-xiii. Tome viii., pp. ix-f383, avec Stcrijoscope. 
(Bruxelles: Henri Lamerton, 1910 and 1911.) 
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bi* fully appreci.'ited a simple but effective stereoscope is 
provided. It will be observed thftl the author has paid 
p.'irticular .'iiteniion to the photogr.aphy of cryplogamic 
plants ; fungi are tin? most suitable for the purpo.se, but 
till* lichens (Figs. 454 and the mosses (Figs. 532 and 

414), am! the alg;e (Fig. 222), also the mycorrhiz.i of beech 
(Fig. 320), are particularly well ’defiged. Discriminjition 
hi*tween the phologr.'iphs of ffowi'ring plants would be idle 
where marly all are successful and eonVey their special 
meaning. , 

The eighth volume gont.-iins three extensive papers, .a 
study hy Dr. V. (iailemaerts of the ph.'inerogams growing 
on willows, an investigation b\ Mrs. J. Schouteden-Wery 
as to tin* factors which regul.'ite ihi* distribution of .'ilga* 
off the south-western region of the Relgi.-m shore, and iho 
observations of Dr. N'anderlinden mentioned above ; in tin* 
last the obsi'rvations, imncerned ^chieffy with the com- 
parative dates of llowering, exti‘ml over a period of^ 
fourtei*n ye.'irs. 

BIOLOOKAL STr!)IES IN JAVA.' 

"PDF memoir referred to below conl.'iins a serif's of 
articles t'lnhiulying the results of six months’ study 
and observation in J.'iva in the winter of ii)o«)-io. The 
subjects dealt with .'ire: — (i) climbing org;ms within tin* 
genus Randia ; (2) Javan Slyrmecodia ; (3) the “silver- 
field ” of llaploi'hilus fyixnchax ; (4) the microbiological 

process(‘s in the humus of certain humus-collecting 
Fpiphxtes; (5) thi* bacteria nodules^on the le.'if-margins of 
\rdisiit crisfxi. 

Not the least interesting is tin* account of the author’s 
invf'siigntion of the biological jihenomena of Myrmecodiii 
itthfrosa, of llydjiophytinn tnoutnitum, and, incidentally, 
of Volypodium sinuosuw. Miehe briefly reviews the work 
of his predecessors, Jlei c; ri, j reiih, and others, on the 
same suhjeet, and ;idds a bibliogr.'iphv redating .speci.'illy 
10 the interrelations of .ints and plants. 'ITn; luberous- 
siemnied ruhi.'ieeoiis genera Myrmeeodia and I lydnophytuni 
;ire .'imong the most remarkabli* vegetable productions of 
the Malax Archipelago, alike in habit of growth ;md the 
economies of nutrition. These plants are epiphytes, usually 
greg.'irious, and commonly .'is.s()ciatf?d witli the? equally 
singul.'ir Polypodium siniiosiim. TTiey form ii regul.'irly 
shaped ffeshy stems or tubers, ultimately () to n inches or 
more in diameter, vxilh chambers and intersecting or blind 
galleries, in nature perhaps eventually always inhabited 
l)\ a certain kind of ant and a fungus. A few short 
branches hearing a tuft of crowded le.aves .'ire given off 
from the tuberous stem, and the llowers are small and 
inconspicuous. 

How far the .'issociation of llu-si* three organisms is an 
insl.'inee of benefiei.il symbiosis is still uncertain. ^Recc.'iri, 
on«* of the earliest invi'stigalors .'ind illustrators of this 
c-l.'iss of plants, came to the* conclusion that the sluipe .'ind 
development of the stems was (‘iitindy di'pendent on the 
aelion of the ants. Rut Treub jiruved by »‘.\perimenls with 
seedlings and older plants that the development of the 
thickened stems and the formation of gallerii's was abso- 
lutely independent of the ants. Hence some other use had 
to he .sought for the passages au<l chambi'rs open to 
l•\terior inlluenies. T'reuh .'ind subsequent inv«*stigators 
claim to have proved ih.'it thesf* inti'rior surfaci's, which 
.'ire of two kinds, play an important part in the economy 
of the pl.ant, furnishing, in I'ffect, the I'h.'innels of absorp- 
tion .'ind tr.'inspiralion. TTie absence of stomata from the 
e.xhM'ior p.'irls iff the sl»-m and tuber is advanc«*d in support 
of this theory. 

Miehe instituted further experiments to delr?rmin(? the 
nature of the vil;il funetions ^f these two different surfaces 
of the galleries and ch.'imbers. In certain parts of the 
system the surface of the walls was smooth and of a 
“ leather-yellow,” in dtlu rs blark and w;irted. T he 
result of numerous l■xperimpnts w.is the same, n.'imely, 
that the warty surf.'ice rapidly absorbs water, whereas 
the smooth surface does not pos.sess this property. The 
fungus whieh iiihabit.s the tubers has not been determinc'd, 
but it is probably allied to CTndosporium and Cladotrichum, 

* *• Jav.'xnische Studien." By Huj^n Miehe. Pp. 2^9-431. (Des xxxii. 
Banrle.s der Al>h.iTu)lungeii der Matheniatis^h-Physiseheii Klisse dcr 
Knnii;iichcn SiiehsUchen Ges«lls':haft der Wissenschaften, No. iv.) 
(Leipzig: B. (j. Teubner, 1911.) Price 6 marks. , 
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It is always and confined to those parts of the 

walls ol the labyrinth \\ 4 iich arc studded with warts, there 
fonninf^ a dense carpet, which j^ives the dark colour to 
the walU. 'The ant, Iridoniyrmex i)iyrnit:co(luu\ which 
inhabits the tubers under natural conditions is a siuall red 
(»ne. but this was dispossessed by a lar^^er black species in 
plants under cultivation In the warden of Ruitenzorg. 

rile two kinds of wall-surface are thus briefly charac- 
tt ris.-d ; — “ C)ne ^art is smooth, lij^ht brown, impervious 
to water, free from fungus, antj on which alone the ants 
plae»‘ their piipm ; the other part is warty, discoloured, 
p»*rvious In water, clothed with funi^us, and never hears 
pup.'c. ” 1‘urlber, the ants deposit "their excrement ex- 
clusively in the fungus galleries, so that the breeding part* 
is kept pure and clean. .Although a system of galleries 
and chambers is developed undqiT artificial conditions in- 
dependently of ants, the'‘ associalien of the three organisms 
points to a beneficial symbiosis whereby nutrition of the 
liost plant is supplemented and the ants are provided with 

home. \V. Iloriixo IIemsley. 

THE STUDY Ob' DAYLIGHT I LLU MI SAT ION A 

TDROb, A\ KHKR has lat»’ly published an account of 
the s»*ries of ti'sls of daylight ilium inaticyi c.arried 
out by him in Kiel during the years n)Oj^-S. Measure- 
ments of this kind w<Te previously undertaken and 
described by the author so far back as iSqo ; his main 
object on this occasion .has been to devise a more accurate 
and convenii'tit means <if sp^-'clfying daylight illuiiiin.'ition 
and the* requisite window-area in interiors. 

riie results of a new and complete series of mc'.asure- 
n\f-nts of light from the Unrestricted sky, earned out at 
mid-day, classified for the months of the year and extend- 
ing over the years 1005-S, arc now given. The author 
aKo describes an improved form of photometric apparatus 
specially devised for* this work. 'Phe results of an 
eMensive serirs of tests of the da\ -illumination in th«’ State 
schools at Kiel are also presented. At the time of previous 
experiments the individual chamcteristics of the various 
class-rooms and the prevailing climatic conditions had not 
been sufficiently correlated, so that it was difficult to 
frame very jirecise general recommendations. Prof. II. 
Cohn has, however, suggested th.at the illumination on 
any desk should not fall below 25 metre-candles (approx. 
25 foot-candles), and that this result would in general be 
secured if the projected solid .angle subtended bv tfle 
window-area at. this desk was not less than 50 square 
degrees. 

This solid winddw-angle is often taken as the sole 
criterion of elTective illumination. Vet it leaves out of 
account the effect of r»‘fleclion from the w’alls in the room, 
and also the position of the window with respect to th^' 
surroundings outside. 

An improvement now sugg**st»d by Prof. Weber takes 
the form of measuring the “ light-value ” (I/ichtgute) of 
th(‘ window. This quantity <lenotes the value of the pro- 
jected area of the portion of ihf’ window-area which is 
entirely iinobscured by surrounding trees or buildings, 
thf- area of the entire window being takfii as 100. Prof. 
Web»‘r describes two new instruments for the convenient 
me.asii remen t of these quantities. 

Authorities, in estimating the daylight requirements of a 
roqm, usually require that the ratio of the window-area to 
the floor-area of the room should not exceed i : 6, or in 
some cases i : 10. The author suggests that if this ratio 
w.-re multiplied by the “ light-valur- ” we should get a 
much morn serviceable factor (which he denotes by P) 
for expressing the admission of light to the room. 

Further data are needed befon* one can state quite 
de finitely what v.alue P should .assume for various interiors, 
but this information could rcadHy bo obtained. As an 
Illustration the author summarises the results of tests in 
5 JO typical class-rooms, the illumination on the best and 
worst illuminated desks, and on a desk intermediate 
b# twf‘fn these extreme positions, being studied. P'or 171 
of til* rooms P had a value ^K), *and in 304 rooms it 
was >>5 hut <;io. In conclusion, he estimates that in 
only 3 per cent, of these class-rooms would the illumina- 

1 A rf-print “rom the Sekriften des' NaiurwisscHschnftlichcn Ucreins fur 
SLlNfs-tvif'-U Hand xv., Hefl i. 
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tion, under average climatic conditions, Muring the year 
fall below Cohn’s minimum of 25 metre-candles. 

Prof. Weber next gives an account Qf his examination 
of the conditions of illumination in Vhc library of the 
University of Kiel. Ho shows that, so far from comply- 
ing with Cohn’s minimum figure, even.*ithe- best lighted 
tables would only receive 2-3 metre-cand-ies during 
December. Me also points opt that the rule prescribing 
the window space for a given floor-area is quite inapplic% 
able to rooms in which Hit' floor is filled by vertical .stacks 
of books, and that such shelves rarely receive sulTicicnt 

light. V. 

Fin.ally, there is a comnumic.alion from H. Bbrchardt 
whi«'h contains a summary of the theoretical and* experi- 
mental iin.*thods employed for studying the distribution of 
brightness in the sky. A chart (based on a method • 
by Prof. Web(‘r) is given showing the approximate i 
and distribution at ditTcrenl periods of the yea 
skv rarely approaches the ideal diffusely radialinp • ■■ 
sphere assumed in convaaitional calculations, 
illumination is really due to mixture of diffused and 
mitted light, the proportions of which vary with (K.irieut 
climatic conditions. The distribution of brightness alter.* 
accordingly. 


THE FLOE A OF D.4r77//!:.S'i’A .Y. 

|V/T R. N. 1. KUZNF'l'SOF conclud*'‘s an article in thr* 
Tzvrsiiyn of the Imp. Russ, (ieogr. Soc , \os. (1-7, . 
if-jiti, on the flora of th*' mountain region of D.agliesian, 
with an historical sketch of its origin and di?.lrii.uition. 
Daghestan was raised above the water at the beginning 
of the Tertiary period, and its climate subsequently became 
drier and ns.siimed a mor(‘ continental cliarac'ter ns the 
Snrmalic Sea around it drierf up, and consrquenllv the 
Tertiary forest wbicli clolluM it must have gradually 
dwindled. At the same time, the (arrnbined action of 
erosion and tectonic movements produced ban* slopes, 
which, especially those facing south, afforded e\cf*llent 
conditions for the development of upland xerophytic 
vegetation, llerfi gathered forms which had existed in 
various parts of Daghestan from the beginning of the 
Tertiary period, and wvre now' distributed, .som*? in the 
north, others in the south, some on the schist. oth(a*s on 
the limestones, .and in conne*.'tion with climatic Hindi! ions. 

In the ’Glacial period Daghf'si.an receiv'd fresh 
accessions from the north, and from the west thr«»ugh .\sia 
Minor. Fir.s and birc'lies now dollied the count rv, crc»wd- 
ing out what was left of llu* 'I'ertiarv timber trees, which 
.are now repre.sented only by an occasional '1' i.‘’f;v hircli, 
Bcltila Eaddvnuay or oak, Oitcrcus inacnuithrrti. Man 
slc>p**s, especially the souiIutm, were newer fpnst ‘ .an 
manv limestone plateaus would not harbour arbon';' 
vegetation, and there xeropliytic types spread vigorousdy. - 

In the steppe period the forest trees retired into the 
heart of the country, their place being taken by xerophvtic 
forms, while in the open valhws appeared representatives 
of the hot desert flora of the Mediterranean, 'fhe moun- 
tain xerophytic forms of Daghestan spreacf widely during 
this pr-riod. Some forms, not adapted to migration, re- 
mained ill the country, others spread to other parts of the 
Caucasus, while those easily distributed extended so f;ir as 
the steppes of South Russia, when these were laid bare hj‘ 
the retreat of the Pofttic Sea. Maps accompanying the 
article shfiw the distribution of the most cjia ^ ' .'.jr 

forms. 


I7T/IL EFFECTS OF RADIUM AN. '■-‘>>fjIER 
RAYS.^ 

A DOPTTNG the chronological order in which the radia- 
tions of radium and other sources were discovered- 
and applied, the lecturer considered, in the first f’acc, thr, 
effects of light and radiant heat, dwelling especially upot 
the fact tha* the chemical rays - blue, violet, and ultra- 
violet — were those which had vital effects upon thf^J 
tissues. The differential effect of these r.a\« as comparer^ 
with those of longer wave-length at th*e* other end ofTh^iJ 

* Ab'itract of a discourse delivered at the Royal Institution, on Februar'^S 
2, by Sir James Mackenzie Davidson. 
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•spcctriiin was well brought out in the course of an exp«'ri- 
nient in which, l^jie spectrum liaving been produced upon 
•the screen, a strip of bromide paper was stretched across 
it so as to r ceive the length of the spectrum, and this on 
•being devclopeii* and fixed was shown to have darkciK'd 
Very consitlerably at thf blue* and violent portion, while the 
red end -of the spectrum wtis practically white paper. The 
more ready absorption of these blue and violet rays, known 
•to everyone who has looked at the reddened disc of the 
sun through a somewhat dense fog, was further illustrated 
by placing a glass cell in front of the lantern and filling 
it with h\po solution to which some hydrochloric acid was 
Cltimately, only the r(?d waves were able to pene- 
•'he lecturer further pointed out that the blue 
ijf the last 1o be seen at the close of day ; 

• 1 a person had his sight temporarily impaired 
diligence in tobacco he lost the perception of n*d 
in the centre of his field of vision, but very 
• the perception of blue ; and that in cases of 
coming on gradually from wasting of the optic 
nerve, blue was the last colour to go. 

After reviewing the Finsen light treatment, which was 
basf'd upon the fact that the most effective rays, physio- 
logiially speaking, were those of the violet and ultra-violet, 
an<l the superseding of the arc by #i quartz mercury vapour 
lamj) for lh(‘ production of active violet light in largi* 
quantities, the lecturer turiff?d to the X-ravs, and spoke of 
the early X-ray burns sustained by opraators, paying a 
trihuti' l()*t)r. l>lacker, of St. 'fhomas's Hospital, one of 
the first martyrs in radiology. Sir James proceeded : — 

“ It i*' worthy of note that most, if not a’l. X-ray burns 
produced in operators began in the unc.o\ere(l parts of 
their skin, su< h as tin* h.ands and face. A good deal of 
doubt still exists as to whether the primary X-rays alone 
are responsible lor these manifestations, liaving suffered 
from chronic X-ray burns in my hands, especially my 
right hand, it seemed to me rather remarkable that the 
area ol trouble at the bai k of the hand should end sharply 
at a line corresponding to the usual position of the coat- 
cuff, fm* cloth, of course, is quite transparent to the X-rays, 
and the adjacent, parts of the skin beneath the sleeve were 
fu my own case ec|ually exposed with the uncovered hand 
itself. 

“Man, views have been put forward to e.vplain the 
causalio!, of certain of the* X-ray burns, but it appears 
probable that the s(*c()ndary or indirect rays given off from 
the sm face of the glass may be, if not in .some cases the* 
primaiA’ factors, certainly largely contributory to these 
super til’ 'i^Akin burns. :\s a further confirmation of the 
possibly vitm effect of these rays upon the skin, I may 
mention* that Freund, of Vienna, found that a tube .so 
ligh as to give no fluorescence on the screcai caused the 
lair to fall out, and also that, with a tube having the 
electric current passetl in the reverse direction so as to 
produce only vi'iy weak primary X-rays, similar results 
were obtained, it would be interesting to construct a 
tube so as to employ for therapimtic purposes these 
secondary ray:? alone.” 

The lecturer demonstrated the existence of these 
secondary and less penetrating rays by exciting a Crookes 
tube ' in the ordin.iry way, and suspending opposite the 
point from which the primary rays emerge a mass of lead 
through which r.o primary or direct X-rays could possibly 
penetrate. ' Naturally, a shadow of the lead was cast by 
the X-rays coming from a line point in the anode — the 
X-.*ays ,\vhich may, for the present, be called' the primary 
rays — bulLilithin this eclipsi*d area he obtained shadows 
cauQ^jp'by ether rays, and when these wer^ traced they 
were shown to be produced on the glass of the tube, which 
fluoresce.d green. These jays, he found, were more richly 
produced in what was called a “ high ” or “ hard ” lube. 

• On making comparative measurements of the rays by 
»x means of the. electroscope, he found that with a high tube 
giving v<?ry penetrative rays, if the action of* the primary 
frays -were taken as i, the action of the secondary rays 
[would be ij, i^nd that with a low tube giving X-rays of 
fa 4 ow order of .penefrability, if the primary rays were 
Li^ain taken as i, the secondary rays would be one- 
g;.cventh. 
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The work, done upon these Secondary rays from the 
physical side is comparatively slight. Mr. Campbell 
Swinton alludi's to their ••xistence in a p9per published in 
JS98, when he df*scribes' them as .secondary rays from the 
green fluorescing glass of the X-ray tube; and at a some- 
what earlier dalij Prof. Silvnnus Tl^ompson showed that 
the kathode stream, after impinging upon the target and 
thus giving rise to the main beam of X-rays, was reflected 
and impinged upon ihi^ glass walls of the tube, thus 
causing a green fluo«tseence. He called these reflected 
kathode rays “ para-kalliodic. ” “Whether they produce 
X-rays upon this si*cond impact or not do(?s not appear to 
have been proved,” said Sir James Davidson in concluding 
this portion of his lecture, “ but as Barkla and Sadler 
and others have demonstrated tha^ X-rays outside tluj tube, 
impinging upon solid utfitter, give rise to seeondary rays, 
it seems certain that tne X-rays, in passing through tljc* 
walls of lhf‘ tube in wbieli they an; grm*rated, must give 
risi‘ to spconclary X-rays, and it may well be the case that 
the green fluorescence of thf' glass of an X-ray tube gives 
Us two sets X-rays - one produced by the primary 

X-rays in their impact ,on passing through it, aijd the 
tiihfr produced possibly by reth'cled kalbodal rays. Be 
that as it may — and it is a matti*r for the physicist — f feel 
sun* th.'it their physiological action upon the skin must bt* 
consi{|erable, i‘sp(‘cially as tln.-y are much more readily 
ab.sorbed than the primary X-rays.” 

Di.scussing the methods of protection against X-ray 
burns, the lecturer said that many years ago he made an 
experiment in which a C'rookes tube was completely 
buried in a large quantity of red lead contained in a box, 
and when this was e.xcited in n dark-room the fluorescent 
screen showed that no X-r.iys at all were able to penetrate. 
Then a small opi*ning was made by seooping away the 
red lead until the primary rays got through, together with 
only a very few of the secondary rays from the small area 
of gl.'is.^. opposite the orifice. This was the most effective 
means of screening everybody from the rays except the 
individual umlcr observation, hut it was highly incon- 
venient, tile apparatus being dillicult to handle, especially 
when a fresh tube bad to be embedded. 'Therefore a box 
was constructed, liin'd with a mixluro of red and whib? 
lead, and a small hole was rut in it for the emission of 
the rays. Some such method, he added, was now gener- 
ally adopted, and was most inqiorlant for the protection 
i>f the workers, 'The lining of the fluorescent screen with 
thick lead-glass, and the Saboiiraud pastille method of 
dosage, with other saf»‘guards, rendered the X-rays, as 
apjilied for metlical purposes, practically free from risk to 
operator and patient alike. 

'The lecturer the.n proceedi'd to describe the effects of 
X-rays upon cell-life, pointing out their radicaUinfluencf* 
upon the young and growing tissues. On the principle of 
att.acking tlv; young and growing cells, the X-rays injured 
the hair follicles and brought about the fall of the hair. 
The sweat glands could be destroyed in Ihe same manner. 
The .'iction of the X-rays upon the blood was limited chiefly 
to the white blood corpuscles, the red blood corpuscles 
being very resistant. "I'he central nervous system also, 
fortunately, had gre;it resisting capacity. 'The most 
.siMisitive of all the tissues were the lymphoid tissues gener- 
.ally, especially the spleen, which shrank and became 
strongly pigmented under the attack of the radiation. 
Indi'ed, in certain diseased conditions of the spleen the 
X-rays had been used with marked success. In malignant 
tumours, while the X-ray method might be of service in 
checking the rapidity of the growth, it could not be looked 
upon as a method of cure, although after the removal of 
such growths by operation . the application of the rays 
to the involved area might assist in destroying any of the 
malignant cells which the surgeon’s knife had missed, and 
thus preventing redevelopment. As the technique of the 
X-r.ays improved, the field of their utility in therapeutics 
would be gradually extended. 

Next in order to the X-rays, historically, came r.adium. 
The events which led up to the discovery of this substance 
were summarised, and the physical properties of radium 
were described. The process of the disintegration of the 
r.adium atom, through which wa.s evolved the radian! 
energy of such service in medicine, was admirably illu? 
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tratfil bv lli«‘ vny .simple ^-xpeririieiit ol biirninj* sonn* j 
niayiirsium sparkiiif^ ooinpoiinil. In this process of fly- j 
injf to pieces the radium atom first j^ave off an atom of 
helium which was called the a raN , and the remaiiider 
of the atom evolv(‘d as a j^as or emanation. The emana- 
tion in its turn dycompos»'d, losinj4 half its energy in 
about four days, and finally j^ave rise to an active deposit 
of rapiil chan#4(‘. which j^ave tiff a, / 3 , and y rays. The 
action of the a rays on livin^^ cells was uncertain, but 
from som»* experiments which llv; lecturer had carried 
(Hit with the " active di'posit ’’ from thorium he thoiii^hl 
that till' action of tliese rays upon th'e skin must be very 
sh’i^ht. 

. file biological (‘fleets of radium had been clo.s».*ly studied 
upon a lartif' vari»‘ty of or^janisms. In the cas(' of plants, 
for instance, a tube of '^radium |'[;iced upon a leaf would 
cause th(' irradiai(‘d area to Uw- its chlorophyll and to 
/issume autumn tints. A prolonj^ed exposure retarded the 
growth of seeds. Anthrax microbes had been found not 
to develo]) at all if left for twenty-four hours in an atmo- 
spher(‘ charged with radium ('manations. In MfHchni- 
kofl’s laboratory at the l\asteur. Institute, recently, it had 
be(‘n 'proved that ivrtain toxins “^tended to losj* iheir virii- 
hnce after beinj4 made radib'roiis. When diphtheritic 
toxin was left for thirty days in contact with minute 
ejuantities of radium siilphat(‘, the poisonous eflei't of the 
toxin was found t<j b«‘ much l<*ss rapid than in the case 
)f the sanir* toxin which had not been treated in this | 
fashion. Vounjf aniibals were particularly sensitive, , 
specially in the epithelial tissues, ^and when animals had 
b(.H*n killed by exposure t(i radium it was worlhv of remark 
that paralysis and death were found to b»‘ (Kie to internal 
h;rmurrhaf^(‘s. 'flu' nerve ctdls had not shown any 
appreciable alteration. 'I'he central nervous system in all 1 
cas(‘s, inde»*d, was very nsistant to radium actioti, hut it * 
suff(?red indirectly from the effects upon the vascular . 
tissues. i 

'file date of my own first application of radium to the 
treatiiK'iU of disease,” continued the lecturer, ** was May, ' 
i()o^^. 'file case was a lari4(* rodent ulcer, just below tla* j 
rijjht eye, which was rapidly proj^n ssin^ in spitti of X-ra> j 
treatment, 'fwo fjlass tubes, each containing 5 ing. of 
radium bromide, wen' applied tentatively for a short lime i 
to the upper border of this ulcer, and the application was ; 
cautiously repeated in the course of two or three days, j 
The improvement was so manifest that the tube.s were i 
applied in the same manner ov(‘r the general siirfac'i* of the ! 
ulcer, which finally li»‘aled perfectly without scarring, and j 
has remained well during the nine years that have since : 
elapsed.” While incapable of effecting .a cure in certain ! 
severe and old-^^tanding rodents, their progress was i 
ari' sted jn a markf'd manner, and considerable improve- | 
iiKMii of the condition was gained. ” Radium has also | 
proved to have a markedly specific action upon a troubh-- ^ 
some disease of the eyelids known as ‘spring catarrh.’ ‘ 
'Phis occurs in young people, the upper eyelids more par- j 
ticularly being covered with rough granulations. 'fhe ! 
disease was quite incurable until I appli('d radium to a j 
little boy sent to me by .Mr. Arnold Lawson, and with the , 
use of radium every case trpat»*d has been completely and j 
painlf'ssly ( ured. .\ matter also worthy of n-niark is that j 
from lh«' commeni*('ment of th(‘ treatment, even befon' any 
appreciable improvenif'iU is visible, the patients express 
'themselves as fe»‘ling the eyes much more ('omfortable, and 
the\ are able to use them in their ordinary occupations 
during the period of tr(*atment. 

A further indication for radium therapy w’as discovered 
in the cas(.* of X-ray dermatitis. Tt was my misfortune to 
suffer from a chronic manifestation of this trouble, and 
three or four vear.s ago a burnt patch on my hand became 
ulcerated. One portion w’as so threatening as to suggest 
malignancy, which is, unfortunately, a common result of 
these lesions. .\s nothing that was tried would effect a 
cure, it became a qiU'stion of excision ; but before resort- 
ing lo this I applied radium in glass lubes, and was ngree- 
ablv surprised to find that it completely cured the con- 
dition. rile tube, contained 20 mg. of pure radium 
bt-oini»l(», and was li ft in pcisilion for twenty-five minutes. 
N«»thing happened for twelve days, and then there occurred 
a certain .amount' of swelling and redness, the size of the 
black crusi increased, and serum exuded from the side. 
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'Phis gradually subsided, and when the crust peeled off the 
normal healthy thin skin was found to b(.i beneath it.” 
Some striking photographs illustrated' successively thc^ 
dermatitis, the radium tube in position, the reaction, and 
the disappearance of the spot. 

'I'he lecturer went on to describe the apparatus for 
spreading radium, for enclosing it in tubes of niHal and 
embedding it in the tumour, and for its nu'tallic filtration 
so as to obtain a desired penetrability of ray. Some 
diseases yielded to radium more readily than others. 
Lupus was very resistant, but a great many other skin 
diseases, as well as small cancers of the tongue and lip, 
coidd be cured, while large, raj)idly growing t uiiours 
like sarcoma could be cur(‘d by the method of 
tubes within them. Ib're, again, the fact was il - . / 

that these rays seemed to concentrate their atla • j 
young and most rapidly growing cells. 'I'hat was }.«r( b^’ 
the reason why sarcomas were so vulnerabk’ t^ . 
when compared with carcinomas, which Wf-re c 

growth. Hut in sjiite of it?, greater potency and 

eiict' in application, tht‘ sam(.‘ thing had lo be said of 
radium as was said of the X-rays — that it could not 
any si-nse be looked u|>on as a cure for cancerous growths 
of large size. It would inhibit the further growth of such 
tumours, and eV(*n destp-oy them, locally, but rarely com- 
pletely, and it did nothing to j)revent the usual S(‘condarv 
deposits. In the diseases for which the rays possessed 
curativi* properties, lhi‘ir action w.is extraordinarily 
selective, so that, if the dosagi* were widl limed, the 
would destroy lh»' abnormal cells without d(‘stroying the 
normal. 

The effect of thi* einan.ition of radium, which wIkmi d's- 
.solved could he injected into the tissues, or lik<* the 
salt, could bt* conlinecl in a metal lul.>e and 1 uri(‘d, 
practically the same as with radium it-ell. the emana- 
tion gave 75 per I'em. of the energy which would be 
obtained if the radium from which it cam*' were embedib d 
in its stead. W'hen intn^duced into the system by inhala- 
tion, by injection, or by swallowing, the emanation seenu d 
to hav(‘ a I'apacity for stimulating th** IxkIn’ ferments, lb* 
produced a standard for th»' radium emanation which had 
been given to him lo Sir William Ramsfry. It was in tl" * 
form of ;i bottle containing 1 'qo.oiujth i)art of a inilli- 
gram of pure radium. 

In conclusion, the lecturer turned to the possibility of 
other radio-active subsl.'inces, less forbidding in price ;md 
more readily .available, taking the pla(‘e of r.'idium. 
I’ranium, thorium, .and actinium were r.adio-acti\ e, and 
had all been suggested in this connect i(^n, bp' they Wf'ie 
tc.o fi ♦•hie l<( have .any real elVicacN . The ^uisn. ery by 
Otto Hahn of a subst.ance known as nieso-thoriura, which 
w.as one of the disintegration products of thorium, .and 
was found in tin* course of an atleinjit to s('p.ar.ate radio- 
thorium directly from thorium, h.ad aroused consider.able 
expectation. Meso-thorium emitted the sanw* rays 
radium, and, weight bw weight, w.as more powerful. .\s 
th(‘ supply of thorium was much larger th.an that of pitch- 
blende, from which radium w.as obtained, ibey might hope 
to have a larger supply of meso-thorium. It would cost 
much less, but, on the olh(‘r h.and, it had a short life of 
only about seven years. It was being experimented wiT 
m»*dically in fiermany. 'I'he lecturer had applied a tube, 
which he showed, equivalent to 10 mg. of pure r.adium, 
to a chronic patch of X-r.ay dermatitis on his hand, and a 
reaction follow'ed fifteen days .after application.^.- •■esult 
promised to be favourable. . 

R.adio-thoriuin gave off thorium em.anatl(^n r* .)>■'» fs 

W’as a heavy g.as, lasting seventy-six second s r t ' off 
a rays in profusion rays which, impinging up , !ii(b' 

of zinc scre/fn, caused it to glow or fluores- . f • ark- 

.able “spinthariscope” effect being obsei'. tin' 

s( re(*n was view'ed with a magnifying glass. f horium 
emanation also resembled that of radium in giving rise to 
an “active deposit,” this becoming concentrated on the' 
negative jM^le in .'in ebetric field. .\ metallic surface could 
in this way be mad(‘ intensely r.'idio-acliv«', giving • forth , 
the a, 3, and y r;iys. 'I he “ active deposit ” from the 
thorium emanation lasted for •sevvtal hours.* U'ht? 

lecture concluded with a very pretty diinonstratlon 
of the thorium emanation passing through long' 

lubes* 
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UNIVERSITY AND EDUCATIONAL 
. INTELLIGENCE. 

C AMHRiinwi. -Vlans an‘ bf^foro tlir* I’nivtM'siLy inr 
doubling tl.i'. ./i/ri of iho prosiMit Stliool of Agriculture, thti 
increase b».‘inj4 rendt-red necessary in order to cope willi the 
large necessioM of work (*nlailed by th(' proposed assign- 
nienf,to the Cambridge .School (d Agriculture of grants 
from the Development Commissioners for research in plant - 
breeding and animal ’ nutrition. It is suggested that the 
new building should extend from the western end of the 
pres« nt school towards Tennis Court Road. 

I he Site Sytidii'ale has recommended that a site on the 
'■•' •’f corner of the Downing College site should bi* 

• i lor the erection of a building for the forestry 

■» Thr? are.i nuasuies iio ft. by ft. 

• •raham-Smith has Ijimmi appointed univfM'siiy hi turer 
; - nf' until Septeinbi'r ^^o, n)if). 

* * . Ward, profi ssor of mental philostiphx and logic. 

■n apj)oinle(l chairman of the examiners for the 
.Moral Sciences Tripos, 1012. 

Sir David fiii.i, K.C.H., T'.R.S., will present prizes 

and ceri-iTicates to sind.-nts «d the Soulh-W'esti-rn Pol\- 
technic InslitLite, ('lalsea, on .March 15, at S p.m. 
Laboratories aiid workshoj)s wj^l l)i' open afterward to 
public inspiclion. 

I I is announci d in tin* issia^ of Sricnrc for February o 
that I’ond^iiunal gifts of 2(j,ooo/. to Washington and Jeffer- 
son C'oIlT'ge at W asliingl«»n, Pa., toward a i(n),ooo/. fund, 
and 10,000/. to tile T’iikmn and Ilenrx College at l*aii«»ry, 
\'a., tow.'ird a 5o,ooi)/. fund, were voted at a meeting ot 
tile Cleneial Lducatioii Hoard of the Rockeb ller I’oundation 
last l;inuarv. 

Mk. J. C. Maxwi.il (i.VKNHn, a son of Dr. William 
(larnelt, educational adviser to the London Count) 
CVamcil, lias been appointed to succeed .Mr. J. 11 . Rc vnolds 
in the jirincipalship of thc^ Manchester Municipal 'school of 
'TechiKdogN. .Mr. (’ianiett had a brilliant caree r ;U sehocll 
and ('ambridgc', wliej** la* was a wrangler in ii)02, in tin* 
lirsi division ol the lirsl class of Part ii. of tin* Mathc- 
.ma tieal Tripos jn nic».^, and a Smith’s prizeman in n)cq. 
|T»‘ was for sonii' time eonnccled with the (echiudogical 
branch of the Hoard ol Talucalion, but was lat«*r made 
junior examine*!' in the* elennaitar) branch. II is interc'sts 
an*, ho,wever, on the ((‘('hnic'al and sc ientillc side*, ;mc.l In- 
should find .\ianchesler a congenitil sphere for the exertion 
of lu**.^jictiviti<*s. 

Till*: rc-uAr t of the c.xecutive commiltc'i; ol the C’arnegic* 
Trust Jlfflrrhe Lbiivc-i sitic .s of Scotland, pres»*nted at the 
annual ^meeting of the 'Trust held on February 22, points 
out that the past \c*ar completed the- first cjec’adc* of the 
history of the 'Trust. 'Tin? total income for the period 
amouiUt'd to 1,002,931/., out of wdiich 03,54i>/. \vas ex- 
pended on resc?arch, 3(18, zSS/. in grants to univf.*rsitic*s and 
collc-gc's, 445,373/. in paymi-nts of class fees for 11, ^8o 
individual students, .'ind 30,158/. in administration. 'Tin; 
income last ypar amountcxl to 108,542/., and tin* gross ex- 
penditure to 83,ibo/., including 7833/- f udowmciit of 

rf*s<‘arch, 2f,*]8j/. for grants to univc*rsitic*s and colleg«*s, 
50,525!. for naymc'ius to students, and 3()2o/. for adminis- 
tration. During the year the sum of 3 a‘)/' 'vas voluntarily 
refunded on behalf of fourteen beneficiaries for whom class 
fees had been paid by the Trust. 

Girts amounting to i(),20o/. have bec*n announec-d, says 
bv tin* trust(‘»*s of Columbia L niversity, including 
()Ooo/. \from Dr. W illiam 11 . Nic hols for instruition and 
n-search lAoralories in chemistry, and 5000/. from Mrs. 
Rus.sell Sage for ihe F. G. janeway Library endownn*nt 
fund at tin* nn-dical school. From the same .source wi* 
learn thht Transxlvania Cniversiiy has announced thai(t the 
effort to raise* a funti of 50,000/. has becai compteted 
successfullv. The largest gift.s. apart from 10,000/. offered 
by the; Ge*in*ral ICducalion Hoard in May, 1910, wen; as 
follovys hooo/. from .Mr. R. A. Long, of Kansas City ; 
three gifts of 5000/. each from Messrs. \V. P. Bowers, of 
Muncio, Tnd.,'^ (ieo. IJ. Waters, of Pomona, Calif., and 
J..J. Atkins, ()f PfktoiK Ky. Our contemporary also spates 
that the* completion of tin- 100,000/. endowment fund for 
Oberlin College* has made po.ssible the following additions 
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to the collf*ge n*sources : — the 'men’s building, 30,000/. ; a 
new admini-stration building, 10,000/. ; the completion ol 
the men’s gymnasium, 10,000/. ; fot; higher salarit*s, 
40,000/. ; and other endowments, I2,oo(‘r/. 

W'e regret to learn that thv position of Ilarthy I'ni- 
versity College, Southampton, ,'it* the present time is 
i*.\trenu.*ly critical, and unl»*ss a furth«*r sum of 10,000/. is 
raised by .\pril 1 it is to bt* fean'd that the college will 
lose its status as a •university college for Hampshire, 
W’iltshire, Dorsel'shii%*, and the Isle of W’ight. 'This will 
mean .'i verv ser’u^us set-back to i ducation in the south of 
Kngland, i*spe(Mall\ in view iif the rapid growth of 
.secondary schools throughoiil the area, all of whii'h look 
to Soulh.'impton as their universit\. lns])i*ctors apjioin’led 
by the .Advi.sory Commitlee ^of the ’Tri*asury visited 
Southampton in n)<^ and although their ri*porl was 
entirely .salislaclory as ngards the work and developnx‘nt 
t>f the college, ;uid its educational v.ilue to tin* an-a which 
it is intendetl to serve, yet thi* buildings were condemned 
as in.'ulequate, and attention was directed to the lack of 
volunt.'iry local support. On thi*se gi omuls it was proposed 
that the annual gnmt/ of 2230/. should be redticed to 
i 5( k )/. for tlu* \«*ar eiuling Maiih 31, loii, aftt-r whicl: 
il.-Ur the gr;mt should be entirely disittiU inued. Tivenlually, 
however, ;is the result of refu'esentat ions made by lh«' 
j'ollego, the full grant w.as paid, aiu^ was renewefl for the 
\e;ir ending .March 31, 1012, on thr* undiislanding that 

;d>out 31,000/. should In* raisid ||\ that date, to be appor- 
tioned apprt)ximati“ly as foll«)ws : (a) 5000/. hir the* pur- 

ch.'ise of the new coHftgi* site; (h) 21,000/. for the erection 
two blocks, to .'U'comniod.'ite the arts depfutment (in- 
‘ -luding the (la\ training department); (r) 5000/. to form 
the nuclous of an endowment fund. Stn'iiuous efforts h.ave 
' ln*en ma<l(* to raise this Mini, sixti'eii ('ommitlei's being 
form<*d in various districts, with the result that I5,()()2/. 
h.'is been given or promised, whib* the college can dis- 
pose of propert) in Soiithanifiton estimated at 5000/., 
m.aking .'i total of 20, «)(>.>/. .\n exn llent site has been pro- 

<aired, and satisfactory plans for the new buildings 
obtainerl in tijien (‘oinpetitioii. 'The amount available is 
therefor** about ro,ooo/. short of tlu* sum rf*c)uiri*<l to lu* 
raised b) .\pril i, .-md if this sum is not forthcoming tin- 
college must colIa|>se. It b.'is bi-en tlu* e,\p(‘rienc** of 
almost .'dl university colleges that oiu** tlu* <*;irly dilVicul- 
lu*s hav<* Ix'en m.ast.‘,'ed the growth of the institution is 
rapid and its succ(*ss ;issured. Theif* is every n*ason t< 
Iwlieve that tlu* n-sult will be tlu* same at Southampton if 
nd<lilion;il sum of h«,oo(»/. (an lx; secun*d within the 
!imit(*d time allow* il. Donations will lx* grat(*fully rec»*ived 
by Mr. D. Kiddh*, 'The Registrai', Hartley l'niv«*rsity 
College, Southampton. 


SOCIETIES AND ACADEMIES. 

London. 

Geological Society, February 7.— l‘rof. W. W. Watts, 
F.R.S., presidi-nt, in tlu; chair.-- Dr. .A. If. Cox: An inlier 
of Longmyndi.'m and C'ambri.'in at P«*dwardine (Hereford-' 
shire). The inli» r i (unpri.ses a strip of ('ountry about a 
mile in length and half :i mile in breadth, situated near 
the border of I len-fordsbin* and Radnorshire, about fifteen 
miles south ol (.'luirch Sin*tlon. Wenlock and Ludlow 
beds occupy most of tlu* an a arourul IN-dwardiiu*, but tlu* 
occurrence of Cambrian Shab* yielding Dietyonema has 
long b«*en known. 'Tlu* Dietyonema Shales dip steeply 
w(*stw;irds towards ;i si'i'ies of red and gre«*n j-onglomorales 
and grits, with which an occasional thin shab‘-band is 
interbedded. 'The latter Jx-ds, pnvicuisly m.apped as 
Llandovery, an.* here n'ferred to the Longmyndian. 'I'liey 
also dip westwards, and have sulTered dlsturbaiua*, acconi- 
pani(-d by overthrusling from llu* west. 'They are un- 
fossiliferous, and neither on lithologi('aI nor on structural 
grounds can llu*y be reg.-irded as Llandovery .stral.'i rest- 
ing unconformably upon the ('ambrian. The grits at Ped- 
warditu* have apparently been carried south-eastwards over 
the (Cambrian along an almost horizontal ihrusl-plane. 
'There is also present a remnant of Bala grits, which dip 
gently eastwards, and rest with strong unconformity upon 
the Cambrian shales. 'The undisturbed oharaebT of these 
Bala beds sugg(‘sts that the neighbouring thrust may* be 
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prt-Hala datt*. Lar« r ^aulliiii* aloni» a norili-aml-soulh 
lim* lia>» bqoughl thr niMinlvr^ of iln.si- olilir foi-nialioiis 
against \\’»*nlork and laicilow bcd^. From tbr di'-lurbc'd 
charaoti'i* of th<- ' Silurian .strata to tho of lh«* inlior 

it would appear that tlii.*< inlirr is part of a barrior whirh 
has pia.*.srrv»d thi' d:stri *t lyiaj^ to iho ra.si Irom thu ofTccts 
of ill'.’ posi-Siluriaj\ niovona nls. 

Linnean Society, February 15. —Dr. D. II. .Scott, F. R.S., 
pr*-<:donr. in tbr rhair. — R. M. Compton: An investij^a- 
lioii of the .soedlint^ strui : .ir<* in fh** I.< j*uminos;v. J he 
tns* habit is held to be primitive in the Leouininosit*, the 
ht-rhaeeous habit deriveil ; ilu se eharaeters an’ eorrelal*’d, 
resptTlively, with the prodiielion of larj;e and small s*’eds, 
an«l iherefon* of larj^e and small seedlinj^s. A smble t>pe 
of letrarehN i< lorrelated with larae size i.f seeillinj;, and 
is therefore probably ))rintitive. ,?IrKe both the type of 
symmetry and the level ol transition are elearly related to 
the size of the seedling, it appears that, with certain possible 
exceptions, these anatomical features are not likely to be of 
more value in solving pliMogeiietic pt>d)lems than the size- 
characters themselvt s. 

Royal Anthropological Institute. Fel ruary :o.— Dr. 
W. L. 11 . Duckworth: Cave exp’airation at (lihraltar 
during September, ton. 1 he excavations commenced by 
Dr. Duckworth in September, i<)to (r. N.\itRii, March it), 
luilt p. too, and Ttir Atlirnncuni, March ti, 1011). wen’ 
resumed in .September, ion. In the first instance, a 
fissure near “ Hei fsiealc Cave,” Furopa Flats, was ex- 
plored. . It yiedded stalagmite-encrusted bones of a st.ag, 
together with contparatively recent bones of domestic 
anintals, as well as those of seabirds and hawks. A cave 
on the Mediterranean aspect of the Rock was entered. 
This cave is marked “ 411 ” in the illustration of (jcnista 
Cave, No. 4 in Dr. Busk's paper. Cave 411 yielded many 
bones, representing a long list of mammals and birds, but 
no human remains came to light. Attc’iUion was then 
directed to .Sowell’s Cave (cave S) on the Mediterranean 
side, which yielded so many bone.s in 1910. Sewell’s Cave 
was not completely explored in that year, but has now 
been thoroughly investigated. The most interesting finds 
in 191 1 are several very delicate flint implements, a human 
tooth and wrist bone, part of a shell armlet, fitting on to 
a i-orresponding fragment found in 1910, a specimen of the 
mollusc Nassa rvliciilalaf and a bone which is almost 
certainly that of a leopard. bVagmenls of potti-ry were 
also collected. llolyboy’s Cave was again visited (c/. 
Report, and the hip bone of a small bear was found 

, there on the* surface of the floor, .\part from work in the 
caves, the fissures opening near Ihe galleries, and the talus 
near the King’s Linos, were inspected, some cervine hones 
being fcind in situ in one fissure. .\. L. LowIb : Some 
firehistoric monuments in the departments Card and 
Bouebes du Rhone. 

Edinburoii. 

Royal Society, Tamiary 22. — Dr. J. Biiigess, vice- 
president, in the chair. — 0 . IL Gulliver : \ni>- upon the 
tructuy* of ternary alloys. During the second period of 
soliclification of a lernary alloy the remj)era(ure not 
mnsrant, and some liquid is always present. 'I'he crsstals 
of the two separating phase's are, tfierefore, r-nabled to 
grow tc.) an appreciable, size, and instead of the fine struc- 
ture of a eutectic they have the form, and in*tirly the size, 
of the crystals of the primary phase. --Dr. R. 
Houstoun and his associates conlinui d their researches on 
the absorption of light by inorganie salts : No. v. (by Dr. 
Houstoun), copper and the alkali metals; and No. vi. 
(by A. k. Brown), the c*obalt cdiloridc* (colour change. The 
formir pap»*r g.av.- the* moWular extinction c’oc'flicient for 
aqueous M)lLilions of thirteen salts in the ultra-violet, visible* 
speitrum, and infra-red. The values for the infra-red wen* 
•obtained with a thermopile, and those for the ultra-violet 
by a new photographic photometer. Ibis, however, did 
not prove *.() siicivssful as the photogr.'iphic* photomc’ter used 
in fjrevit iis work along with J. S. .Xnderson. Part of the 
. (jp.'tratus w;is a mirror spectroscope* of original design, 
with flicked mirrors and automatic focussing. In the 
'•xpi-rinu-ntal work dc*scribed .in tin* second paper, anhydrous 
ccib.'ih ' Idoridi* w’as dissolved in mixtures of alcohol and 
wdirr, and twenty-thre«' ,difTerf*nt solutions w’ere prepared, 
the soIv(*nl carving from ])ure water to pure alc-ohol through 
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well-graded intermediate* mixtures. 'Ihe optical nieasure- 
inenis were made with a speetrophoicunc-tcT throughout the? 
whole* vi.sible spectrum. The result. s wen* -.di.scussed m.'ithe- 
malieally with the help of the law of mtiss action, and it 
appeared that in tlie red aqueous solulion^of cobalt chloride 
each molc*culc* of salt was combinc’d with about fifte»*n 
molecules of water. Quantitative work done witli ;i solid 
cobalt liexahydrate bore out this* vie w', thi* absorption s])ec'- 
Irum of the- latter bc*:ng quite’ dilT<*n*nt from th«* spectrum 
of the* .solution. — W’. J. Crawford : 'I he elastic stninglh of 
flat plates. 'I'his was an elaborate’ ♦■xp» rimc ntal investiga- 
ihe elastic srn’ngth ol cl.'imped c ircular anc) rect- 
angular plates subjec t to a d«*finite liydrostalic pres: un? on 
the one* sidi’. The analytical theory for circ'ular pla * • 

v»*rified, and the* re.sults for various fc.rms of n c't; . 
plate.! were' compand with (irashof’s fc.)rmula.‘, wh o 

purely empirical and not in hanmeny with fund* . • 
principle’s of tlw thc’orv of <‘lasticity. (irashof’s f n.., 4 
for the maximum stress and deflection wc’re fair 
s.'ilisfied, but the experimental stn’iigth as measun-d ’i»-* 
curvature* elid not agn.*e:* ve*ry we^Il with (Irashot -• 
pressions. Dr. J. H. Ashworth : Observations on the 
structure’ and tiflinities of Hruncliionntliiaih- I'iiicenti^ 
Lange*rhans. 'J'ltls small Polycba-te exhibits several points 
e)f resemblance to a young e-c.nuda^e Areiiieola, but differs 
j from the latter in the**! position of its gills and in its 
I nc’phrielia, of which there are o^^ly two pairs. The see:ond 

' nepliridium of B. vincenti is elongate, and exteaids through 
thn‘<‘ or four .seginonts. Although Branchioinaldan*’ pre- 
sents some primitive charKicl<*rs, it affords evidence* «jf 
having unde-rgone con.sid(’rable n-irogression, no doubt 
correlat(‘d with its tubicolous habits. 

Cambkidc-.f. 

Philosophical Society, January 29. — Sir (.Jeorge Darwin, 
K.C.B., F.R.S., president, in the* chair. — R. II. Clarke: 
D»*me)nstrntioii of a stereotaxic instrument for din'cting 
insulat«*d or e)tlu*r ne*edle‘s to any desir«‘d point in an 

hnimal’s brain by graduated movement in three planes.- - 
F. Hindle : Observations on fowl pest. 'The ;iulhor has 
shown that the offspring of .Irgei.s f^i^rsicus itifected with 
SpiroclKu'ta ,iialliuannn are also infected, producing 

spirocha*tosis in the fowls on which they feed, ilorehv ., 
the eggs laid by ticks reared in the laboratory, and wbicb 

have always be’en fed on h(*allhy fowls, an* found to be* 

infected. These observations show that ono.* an .\rgas 

be*comes infeete'd, the inh’etion is maintained not' only in 
the first generation, but also in the senond. — C. Stvick- 

land : Gregarines in flf'as. — Major Cornwall : I'hv rela- 
tion betwer*n the lytic point of red corpuseIt*s • 1 vpotonic 
salt solutions and the* tonicity ol the serum ''hx|WVs»-d in 
ti’fins of Na(’l. 'I’he me‘an range* e)f lysis ol tin* red 

corpusili s was ve*ry nc’arly the* same for ;dl llv- sjj.-e ie s 
experime.*nte*d wdlh, the* average of the eight being ee-iqq 
P'*!' Cent. Na(.'l. 'I'he niaje^erily of the- re*il ce)rj)U'-cle"^ of 

any particidar spr-cies are* lysed .'il or jiboiit a p.irtie’ular 
dilution of .salt, and comparatively fe w* an* »*irlier much 
more or much l<*s.s resistant than the majority. 'These 

variations probably depend on the* slre*ngth of the f*nvelopes 
of the corpusclf?s. There is 110 obvieeus re*lalion bctweefi 
the resistance of the corpu.scfe's of any species ((^ hypotemic 
lysis and the*ir resistance to lysis by normal .seifums of other 
species. No definite relation could be eHsciiv»*re.-d lu-twe'cn 
the* re-hi -lances of the re’d corpuscles ;ind the tonic! lie’s of 
the' st-rums. 'The high tonicity of sei'uin , probably 

apparent and not re*al, and is perhaps due to . ■’ ^rotein. 
— C. Warburton : '1 he* gc’inis Rhipitvphah - '■lion 
was dirc'cte^d to the genus Rliipice*phalus o* ..'.'c 

as presenting quite* unusual diiru ulties to tlie • *. 

Of course, in any group forms ;ire liable* to occur 
ing which it i.s difliciilt to decide whether they ought .be 
re’ga#ded as distinct species or merely local variejtie.s, but 
the difficulty in subdividing the genus Rhipicephalus goes 
much beyond this. Two forms so distinct that— on the 
analogy of other genera of licks — no one would hesitate 
to recognise them as dilTcrent species, are found in two 
difT(*rent localities, where each is fairly constant to its- type, 
but presently a number of .specimei|s are ctjllected from a 
single animal in a third locality completely -.'onnecting the 
two; and this occurs over and over again. It is sug- 
gested that w'e nave here a very striking case of species 
in the act of formation, b(*fore inU rmediate forms, have hjid 
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limo to disappear.' 'I'It* is <*ssrntially African. Only 

two -or three so-called “species” of Khipicephalus occur 
out t)f Africa, and *lheir distribution is easily accounted for 
l)y the faul, that they are, doj» parasites. The other prin- 
cipal Ixoi^d fjenora^an* well distributed all over the world. 

- -IVof. NCKtall : 'I'he parasites of equine biliary fever. 
Prof. Nnttall described thr; ^wo s])e('ies of parasites, Pf>o> 
plasma calialli and Nuftallia cqiii^ which occur in equine 
biliary fever in Africa, Asia, s«>utln*rn Kurope, and .South 
America. It has hitherto been supposed that biliary fever 
is due to but one species of parasite, but studies carrie‘d on 
in conjunction with Mr. ('. Strickland have.* demonslratt'd 
that two diseases, due to disiinct parasites, have hitherto 
' n c.t)nfused under one name. Holh parasites are very 
in tluir tdfi'cts ; they are transmitted from horsf? to 
by, -fu ksi and the blood of animals which have 
./T-o*' ' d Irtmi all symptoms of the d’seases remains 

Manciiestek. 

- irye and Philosophical Society, February 6 . — 
Prof. F. 1C. Weiss, president, in the chair. — William 
Burton : Note on tlie earliest industrial usf; of platinum. 
'I'he author j*avc? an acctnml of the jfenerrd history of the 
mineral, particularly its use for coating pottery, and he 
exhibited specimens of potti-rv illu)|trarin^ the application 
of various metals. Prol.^ Rutherford : 'I'h#* orij^in of 
i3 rays froni radio-acti\^‘ substances, lie stated that 
from a studv of radio-active transform.ations it b.as been 
f(jund tliat^Tacli atom (if matter, in disintej^ratin^, emits 
one a particle e\|)elle(l with ;i dermit(‘‘ velocity, which is 
characteristic of (he substance. In many transformations. 
3 and 7 r.ays ;ue emitted, and from analoj^y it would be 
expected that (me /3 particle should be einilted for the 
transformation of each atom. 'Phe experimenl.s, Janvevej . 
if Paeyer, llalm, and .Mis\ Meil/ier, and of l)nn}sx, liave 
fwn that the emission of rays fiom tin? radio-active 
substances is, in most cases, a very complicated pheno- 
menon. 'Jlie c'omplcxil y of the radiation is most simply 
shown by nbseivinj^ iji a vacuum tin* denertion of a narrow 
pc.mcil of )3 rays by a magnetic Held. if (he rays fall 
normally on a photographic plate, a niimbc‘r of sharply 
bands ar^ observed, indicatiiij^ that tb«‘ raNs 
rnplex, aful cejnsi^t of a number of lioino^c'neous s(?ts of 
..rays, each of wliicb is characterised by a definite velocity, 
'l^ie remai kable coinpl<‘\i(y of (he p radiation is well 
instanced* bv tin* experinumts of Danvsz, wlio found tb.it 
the pf 'ducts of ladium J> and f' tojfetber emitted at least 
t weriM -teC'vcn sets of hoiiioifeneoiis rays. .Some? of these 
had a vcdojjjr ••xcf'c-clinj^h ejose to that of lif^ht. Notwith- 
tundin}!^Thi^ apparent (■olnplc^xity,* general experiments 
l^rve slioN^n that the numhe.r of jS particlc?s emittcrl from 
radium P.and (■ is about that to be expected if (xicli atom 
In breaking up emits only one /3 particle. fn order to 
explain Ibis complexity of the-' /3 rays, it is necessary 
supimsc' either that the* atom bn'aks up in a number of 
distinct xn’.ivs, each of which is characterised by the emission 
of r.'iys of definite velocity, or that the enc.-rgy of the 
0 particle- can •!)(' rediu'c-d by certain delinile ninoujits in 
its escape froiii tin- radio active atom. 'J'he latter view 
apj)ears more j)robablo and more in accordance with the 
facts observej^ It w’as^ foinicl from an analysis c)f ih<‘ 
results glvcm by D.'inysz that certain relations (?xisted 
between the energies of the’ individual jS f)articles c'om- 
posing. some of trie iliffereiU sc-ls of rays. *'J'he diffenau'i 
in the enc’^rgies of ilic* 0 particle's from radium B and Iron 
radium C could be expressed by a relation* of the form^ 
pa-\-(ih,.\vhrvc a anti b were dt.*finilc' constants and p aiid if 
had integr-iJ^ v.iluc's o, <, 2, &r. 'Phis result may bc- 

explainc’d by sujiposing that iJie 0 particle initially is 
liberated wifliin the* atom endowed with a certain speed, 
.but that In escaping from the atom it may pass ihre^ugh 
two or more rc'gions in which the quantity of enr-rgy a or h 
is abstracted. The' number of these units of energy 
abstracle'd will vary from atom to atom, each individual 
atom ‘probably giving rise to only a few of the types of 
0 rays observt'd. I^vidence was given that the* values 
a ancl b served as a mpasure of the energy of (hr 7 rays 
emj^tted from ilnliflni, and were connected with the energy 
of the 0 particle rcquirecl to excite the charaelerislir 'adia- 
..tions irt the ato/rf^ of radium H or C. TrQf. Rutherford 
sakl that U is of great theoretical importance to examine 
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with the greatest care the nature df the emission of 0 rays 
from all the known radiei-active substances, for it promises 
I Cl throw a gnat deal of light on tlie interior structure' of 
the atom. ^ 

Duhli.x. . 

Royal Irish Academy, February. {» — Dr, R. F. .Scharff, 
vicej-president, in the chair.— -Rev. W. J. Ryan anei 
'P. Hallissy : .Some new fossils from Bray Head, 
CO. W’icklow. 'Ibis pape.-r rc'cords the discovery, by the 
authors, of ncjw fossils tit Bray Head, co. Wicklow, in the 
formation known as^the Br.iy and Jlowlh series. .\s the 
Pield-relations of lltesi- bi.ds to ihc' adjoining altered shales 
an- obscure, dilTc-n-nt opinions have b»-i*n held by geologi.st.s 
as to thc-ir slraligraphical position in the geological series* 
and owing to the absc-nce* from ^hc? formation of well- 
n-cogniseel type-fossils, has liitlu-rto bi-e'ii impossible to 
P.x tin* age c,i tiv* rocks with any degree of certainty. 'I'he* 
iniportancc* of tin- recent di.si'ovi-rs li».-s in the^ possibility 
that the* new fossils may posst-ss a zonal value .such as 
ma\ Pinally s**lili- this interesting ijucsiion. Mr. t'owper 
Ret-d, who examim-cl some- of ilii- fossils, thinks tliew 
suggest the head-shield ej^a large irilobite like- SAlrno- 
pli ura lunuleyt from the (.'ambrian of ( onceplion Ba\ , 
Ni-wfoimdland. Other fossils found closely resrinblt' 
Walcott’s bololhurians, Kldouia /nc/u>/gt and I.onistdla 
pcduniulata, from the* Middle Cambrian Burge'ss Shale 
(Stephen formation), British C'olnmbia. 'J‘he authors infer 
that it i.s highly probable that the green and purple slates 
of Bray Head in which these fossils have* bc.>e*n found imist 
b- re ferred to the- samft horizon of the Middle (Vimbrian 
as the Burgess .Shale of British Colinnhia.— R. .\. P. 
Ro|pors : .Some differential properties of fhe.' orthogonal 
tnijrctorms of a e*o/)gri/e/ire of ciuvrs. The family of 
ciirve-s efe-fined by /e/.v-f me/y -(-«(/.: = () are envelopes of 

oniial curves/' i.c. (hose having /, a/, n for normal at 
e-;et‘li poim of space. Dupin’s thon'in, Darboux *s recj- 
proeaf ifn-orein, cVc., an? special e'ases of two simple rein- 
(ions e'onincting “normal torsions.” 'Phe offevt of 
inve-rsjon on normal torsion. 'Pin? indicatrices of tor.sion 
and of curvature*, and the* relation hetwe'cn tluMii. b'.x- 
pression of (he leindition of integrability as a relation 
between neirmal torsions. The* indicatrix of form. Kx- 
pression of the Curl-vector anel Diverg**nce' by torsion, 
curvature, and the m.'ignitude' and direction of the? gradient 
of the original V'*ctor. Se-cond type* of ge-n(“ralisations of 
Dupin’s liieorem, &-c., arising from doidile generalisation 
f lines of curvature (Voss’s Knimmuui^,^linieii and Ilatipf" 
hrummiinfisliuien). S. B. Kelleher : Poisson’s equation 
anel the* equations of e'quilibriuin of an elastic .solid when 
tin* surface di.s|)la('e-meni 
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THURSDAY, NUkch 7. 

Roval Society, at 4.30.— /Vo^rt/'/iT P € iper \: ii) On the- Devitrification o. 
Silica Glass ; (a) The Volatility of Metals of Hie Platinum Omup : Sii 
William Crookes, O.M., Kor. .Sec. R.S.— An Optical Loa\^-extension In- 
dicator, together with some Diagrams obtaintyl iberew^h^: Prof. VV. E. 
Daiby.“ (t) The Ve’ocitv of the Secoiiclarv (’;nluv,le Patliyies ejected by 
the Characteristic K«”»ntgen Rays ; (2) 1 he T'ansiidssion of Cahode Rays 
through Matter: R Whidiliiigion.— On the Voltage Effect ip Selenium : 

E. K. Fournier d’.Mbe. 

I.tNNEAN .Society, at Intri noili.s of Calamites : Prof. /Percy Groom. 
— Colotiretl Drawings of Harbados Plants; Miss Ethel M*. Phillips. 
— On Psy^wophyllum utajtts, sp. n., from the Lower Carboniferous 
Rocks of Newfoundland, together wiih a Kev'ision of the Genu> and 
Remarks on its Affinil es: K. A. Newell .\rher. —Historic Doubts about 
Piiuuthompstmia : Rev. T. R. R. Stebbine. — laving Specimens of 
Cactoid K.iJpliorblas from South .Africa : Dr. Otto .S’apf. 

Iastitotion ok Ki kctkicai. ENtiiNKKKS .it >J — Ta iffs ff 1 * lectrica’ 

F. nergy. with P.irt i nl.41 Reference to Dome tic 'raiiffs; W * .1.. ' 

FRIDAY, MAKCir S. 

Royal Asi konomicai. Sociei y. at s. 

\| Ai.ACoi.o(;it:AT. SociKlY, at S. — l lie I>is riuution :in(l H.ibii . 

It Subgt'ims i*f ('l.ausilia : Rev. A. H. Cooke. -.A jiopsis of 
anti Tertiary Fresh walto- Mollusca of the C.'difornian Proviia^ ■ < v 
Pclecyiioda and Pulrimnata ; H. Hantiihal.— Note on ihe .. 

'I’wo Kflitions of Ferussai 's J'abk-anv .SyMcmatiiiiics : M.iior M. Ctmolly. 
Note on Smith : E. A. Smidi. 

PuvsiCAi. SociKiv, at K.— Kvhibition of a“‘ Mctliotl of M.-ddiig C. p^Iary 
IMametits : H. .S. Soiiitai. — 'I'he Intensity at Pidnis ihmt the Ikuiciiial 
Focus of an Object (ilass with Svinntrtrif al .Alu-rralion : J. W’alktr. 
I'lic E«]Uipmeiit of the .Spei,:jL«si'o.»i(. J ,a!> Jiatory of tlu: liiiperi.ii College 
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